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LATHE  BUILDING  FOR  AMATEURS. 


By  JAMES  LUKIN. 


I.— NECESSARY  TOOLS  AND  APPLIANCES— HOW  TO  USE  THEM, 
E  series  of  articles  begun  in  a  previous   |  — for,  in  some  details,  he  is  compelled  to  work  differ 
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Volume,  under  the  title  of  "Lathe 
Making  for  Amateurs,"  came  to  an  un- 
timely end  from  causes  which  would  be 
of  no  interest  to  my  readers.  But  the 
subject  is  one  which  so  specially  belongs  to  Amateur 
Work,  that  it  is  to  be  revived  in  the  present  Volume, 
and,  I  trust,  satisfactorily  completed.  In  order  to 
make  a  lathe,  however,  it  is  absolutely  necessary  that 
the  workman  possess  or  have  access  to  one  ;  for 
although  such  a  job 
may  be,  and  no  doubt 
has  been,  completed 
with  a  file,  the  result 
must  needs  be  of  so 
inferior  a  character 
as  not  to  be  worth 
the  trouble  of  mak- 
ing. And  here  indeed 
arises  the  question, 
"  Is  it  in  any  case 
worth  the  trouble, 
now  that  lathes  can 
be  bought  so  cheap- 
ly?" To  this  I  an- 
swer unhesitatingly, 
"  Yes,"  not  merely 
for  the  sake  of  so 
obtaining  a  lathe, 
but  because  an  ama- 
teur can  get  no  better  lessons  in  the  use  of  tools  than 
he  will  gain  by  constructing  one  of  these  machines. 
He  will  learn  the  art  of  filing,  fitting,  and  turning 
metal,  and  will  gain  an  insight  into  what  is  meant  by 
accurate  workmanship. 

Referring  to  the  previous  articles  on  lathe  con- 
struction, I  find  that  they  were  chiefly  introductory, 
giving  a  description  of  different  kinds  of  lathes  and 
their  details,  but  did  not  advance  so  far  as  their 
practical  construction.  I  shall  therefore  have  a  clear 
start,  and  can  take  up  the  subject  in  what  I  believe  to 
be  the  simplest  manner  which  an  amateur  can  follow 
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FIG.  3. — METHOD  OF  TESTING  LEVEL  OF  BED  WITH  WINDING  STRIP. 


ently  to  a  professional  lathe  maker.  The  latter,  I  may 
incidentally  state,  having  to  make  lathes  in  quantity, 
and  with  a  limited  margin  of  profit,  works  more 
economically  and  with  greater  saving  of  time  than  is 
possible  to  an  amateur.  I  may  illustrate  it  thus. 
Suppose  he  is  at  work  on  chucks  for  a  3-inch  centre 
lathe.  He  puts  the  required  change  wheels  on  his 
screw-cutting  lathe,  and  takes  up  chuck  after  chuck 
until  he  has  cut  the  screws  in  all  of  them — dozens,  it 

may  be— and  as  he 
has  the  lathe  in  order 
for  this  special  job, 
he  will  probably  stick 
to  it  for  hours  or  even 
days,  while  other 
men  are  doing  the 
planing  or  turning  or 
milling,  as  the  case 
may  be,  each  keep- 
ing to  his  own  work. 
But  the  amateur  who 
has  in  hand  but  one 
lathe  must  now  work 
with  the  file  —  now 
at  turning — now  at 
screw-cutting  ;  doing 
all  himself,  and 
changing  from  one 
to  the  other.     If  in  a 
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large  workshop  this  plan  was  pursued,  and  the  work- 
men changed  perpetually  from  one  job  to  another, 
instead  of  keeping  each  to  some  special  work,  a  great 
deal  of  valuable  time  would  be  wasted.  The  cheap- 
ness of  manufacture  depends  almost  entirely  on  the 
degree  to  which  division  of  labour  is  carried  out.  No 
one  man  makes  a  lathe,  or  a  planing  machine,  or  a 
clock,  or  a  knife,  or  anything  else  :  each  man  makes 
some  one  part,  and  seldom  varies  his  own  special  job. 
It  is  this  sticking  to  one  thing  at  a  time  which  so  tries 
the  patience  of  the  young  apprentice.  He  learns  at 
the  outset  the  tedium  of  real  work,  which  is  something 
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akin  to  the  tedium  of  drill  to  a  recruit.  But  it  does 
him  good,  and  in  the  long  run  makes  him  into  a 
steady,  careful,  plodding  workman  ;  and  we  shall  do 
our  best  to  train  the  amateur  to  become  his  counter- 
part. 

Castings. — I  by  no  means  advise  the  amateur 
to  increase  his  difficulties  by  a  hopeless  struggle  with 
improper  material.  He  may  find  odds  and  ends 
which  by  great  labour  he  may  convert  to  his  use,  but 
the  result  is  never  satisfactory  ;  and  in  these  days  is 
wholly  unnecessary.  He  can  get  beautifully  clean 
and  sound  castings  from  several  lathe  makers — 
notably  (for  small  lathes)  Bateman  of  High  Holborn 
— but  few  lathe  makers  now  refuse  to  supply  castings, 
either  wholly  in  the  rough  or  partly  planed  or  turned  ; 
and  I  strongly  advise  the  purchase  of  these  in  prefer- 
ence to  having  castings  made  from  home-made 
patterns.  The  latter  are  only  necessary  in  the  case 
of  a  new  design  or  invention,  which  the  amateur  may 
have  hit  upon,  and  wishes  to  put  to  the  proof.  For 
lathes  of  the  usual  form,  whatever  may  be  the  size, 
patterns  are  kept  by  all  the  leading  makers. 

Size  of  Lathe. — Although  a  very  small  lathe  is 
of  limited  use,  I  do  not  advise  a  first  attempt  on 
anything  larger  than  one  of  3-inch  centre  ;  and  what 
is  called  a  table  lathe  will  be  the  best  to  begin  with. 
The  bed  will  be  small,  with  four  feet  by  which  to 
mount  it  on  a  plain  stand,  or  even  a  stout  shelf,  table 
or  bench.  These  little  lathes  may  be  well  made  with 
the  help  of  few  and  simple  tools  ;  but,  as  I  said  before, 
the  workman  must  possess  a  lathe  for  turning  the 
mandrel,  the  pulley,  and  the  cylinder  of  the  movable 
head  or  poppit.  A  4-inch  or  5-inch  centre  will  enable 
him  to  fit  up  one  of  these  smaller  ones  very  easily. 
He  may  do  the  work,  but  with  somewhat  greater  risk 
of  failure,  on  a  3-inch  centre  one.  There  is  another 
proviso  which  must  have  a  place  here,  and  it  is  that 
the  amateur  who  proposes  to  make  a  lathe  must  be 
something  beyond  a  mere  novice  in  the  use  of  tools, 
because,  though  I  may  direct,  I  cannot  give  him 
"skill." 

The  castings  of  a  3-inch  lathe,  of  the  kind  alluded 
to,  will  consist  of  bed,  with  feet  attached  ;  fast  head- 
stock  for  mandrel,  loose  ditto,  both  in  the  solid,  as  the 
holes  for  the  mandrel  and  cylinder  are  not  cored  out, 
but  have  to  be  drilled ;  rest  sole,  with  solid  socket ; 
one  or  two  T's  ;  plates  for  underneath  ;  and  small 
pulley  cast  as  a  solid  stepped  cone.  Probably  there 
will  be,  also,  a  small  hand  wheel  with  spokes,  to  be 
fitted  to  the  screw  of  the  loose  poppit  cylinder. 

We  will  first  take  in  hand  the  bed  ;  but  we  must 
consider  the  state  of  the  tools,  and  overhaul  the  stock. 
The  first  matter  of  necessity  is  a  good  file,  and  there 
should  be  one  half  round,  of  12  inches  length,  rough 
or  bastard  cut ;  one  flat  parallel,  smooth  cut,  9  inches  ; 


and  a  partly  worn  one,  as  the  outside  of  a  casting  is 
fearfully  destructive  to  these  tools,  and  we  can  get  rid 
of  much  of  it  with  an  old  one,  or  with  a  grindstone, 
which  is  economy  worth  practising.  It  is  quite  pos- 
sible to  quiddle  over  such  a  job  as  this  with  6-inch 
files,  but  there  is  no  advantage  in  doing  so,  and  a 
good  sweeping  but  careful  stroke  will  soon  get  such 
a  bed  into  something  like  shape,  which  short  strokes 
with  smaller  files  will  finish.  In  order  to  get  well  and 
effectively  at  the  surface,  the  bed  should  be  a  fixture  ; 
therefore,  the  first  job  should  be  to  drill  the  feet, 
countersinking  the  holes  to  receive  short  stout  screws, 
and  by  these  the  bed  is  to  be  secured  to  a  strong  work- 
bench, or  to  a  3-inch  deal  plank,  or  other  good  steady 
efficient  support.  The  best  drilling  apparatus  for  this 
kind  of  job  is  the  ordinary  blacksmith's  brace,  a  tool 
far  too  often  despised  by  amateurs.  It  is  cheap  and 
efficient,  easily  fitted  up,  and  it  will  take  either  com- 
mon diamond  pointed  drills,  or  the  American  twist 
drills,  some  of  which,  with  square  shanks,  are  sold  in 
sets  to  fit  this  kind  of  brace.  The  holes  now  required 
should  be  g  of  an  inch  in  diameter.  Keep  the  drill 
upright,  and  countersink  each  hole  deeply.  Having 
secured  the  casting  in  this  way,  look  it  over,  and  if 
there  are  any  lumps,  chip  them  off.  For  this  use  a 
short  chipping  chisel  and  tolerably  heavy  hammer, 
and  hold  the  chisel  close  to  the  head,  if  you  would 
escape  the  infliction  of  finger  bruises  or  blackened 
nails.  With  good  castings,  however,  you  will  rarely 
have  much  chipping  to  do,  as  they  are  generally 
cleaned  up  somewhat  before  being  issued  to  amateurs, 
and  are  ready,  therefore,  for  filing  or  planing.  Your 
cutting  tool  being  supplied  by  the  file,  you  want  now 
two  or  three  appliances  for  testing  the  work  as  you 
proceed,  viz.,  a  steel  straight-edge,  a  square,  and  a 
couple  of  winding  strips  of  wood  ;  a  thin  cord  with  a 
weight  will  also  afford  assistance,  as  I  will  show 
presently.  Holding  one  end  of  it,  as  in  Fig.  1,  at  one 
end  of  the  casting,  let  the  weight  (which  should  be 
about  two  pounds,  so  as  to  keep  up  a  good  degree  of 
tension)  hang  over  the  other  end.  If  the  bed  is  at  all 
hollow  in  the  middle,  this  will  show  you  exactly  where 
it  is  so.  Try  both  sides  of  it  in  this  way.  A  tight 
string  makes  a  good  straight-edge  for  a  surface  not 
over  two  or  three  feet  long  ;  although,  even  in  that 
length,  the  string  will  very  slightly  sag,  or  drop,  in  the 
middle.  The  tighter  it  is  pulled,  therefore,  the  better. 
Next,  use  a  steel  straight-edge,  and  try  the  bed  length- 
wise and  at  various  points,  and  if  you  have,  as  you 
ought,  a  perfectly  straight-edged  rule  as  long  as  the 
bed,  test  it  with  this.  You  thus  see  where  the  high 
parts  and  hollows  chiefly  lie,  which  will  be  a  guide  to 
the  filing,  as  you  must  attack  the  high  places  first. 
Stand  firmly,  hold  the  file  with  a  good  grip  by  the 
handle,  and  take  its  point  in  the  fingers  of  the  left 
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hand.  Try  to  make  level  strokes,  and  do  not  hurry. 
Be  as  deliberate  as  if  you  had  but  this  one  job  to  do 
in  a  life-time.  File  across  the  bed,  not  lengthwise, 
and  see  how  well  you  can  avoid  rounding  the  edges. 
Fig.  2  is  a  section  across  the  bed,  and  the  natural 
tendency  of  the  file  will  be  to  take  up  the  successive 
positions  indicated  at  A,  B,  c,  at  each  stroke.  It 
always  does  so  in  untrained  hands.  To  counteract  it, 
you  must  bear  most  upon  the  point  at  the  commence- 
ment and  upon  the  handle  at  the  conclusion  of  the 
stroke  ;  but  when  you  once  understand  this,  and  have 
had  some  practice,  the  arms  and  hands  will  in  reality 
work  level.  Do  not  take  long  strokes,  so  as  to  use 
chiefly  the  middle  of  the  file,  and  try  to  keep  your 
thoughts  ^fixed  on  the  inside  edges,  etc.,  as  if  you 
wanted  only  to  file  the  top  of  the  bed  at  these  points, 
and  you  will  probably  escape  the  tendency  to  round 
the  bed.  After  a  few  strokes,  test  with  the  straight- 
edge, and  do  this  continually  as  the  work  progresses, 
using  it  in  all  directions ;  you  will  soon  see  what 
errors  you  are  falling  into.  As  soon  as  you  have  got 
well  rid  of  all  the  outer  coating,  and  have  put  on  a 
tolerably  even  face,  take  the  smoother  file  and  go  over 
it  again,  testing  constantly  ;  and  now  try  with  the  two 
short  winding  strips,  laying  them  as  at  A  and  B,  Fig.  3, 
and  also  at  various  places  as  dotted.  Fig.  4  shows  a 
side  view  of  such  a  strip. 

It  is  merely  a  truly  planed  short  rule,  thick  enough 
to  stand  an  edge,  and  accurately  parallel.  Two  are 
used,  and  the  eye  directed  across  them  so  as  to  catch 
the  top  edge  of  both  at  the  same  time.  If  not  true  to 
each  other,  but  one  edge  stands,  for  example,  as  F  G,  it 
shows  that  you  have  so  filed  the  bed  that  its  surface  is 
twisted,  and  you  must  go  on  until  the  strips  agree  at 
their  upper  edges  in  any  and  every  position.  A  lathe 
maker  would  have  what  is  called  a  surface  plate  for 
still  further  testing,  which  is  a  perfectly  flat  plate  of 
metal  upon  which  the  bed  is  laid  face  downwards. 
The  surface  plate  is  thinly  smeared  with  oil  and  ochre, 
or  other  colouring  matter,  and  the  bed  or  other  article 
to  be  tested  is  laid  upon  it,  and  gently  rubbed  to  and 
fro  a  few  times,  and  then  turned  up  and  inspected. 
The  high  points  alone  will  be  coloured,  and  these  are 
lowered  with  a  file  or  scraper,  after  which  the  testing 
is  repeated,  and  this  operation  is  carried  on  until  the 
colour  marks  all  the  surface  pretty  evenly.  The  work 
is  thus  made  perfectly  level.  In  lack  of  a  surface 
plate  (which  if  at  all  large  is  costly),  the  amateur  in 
the  present  case  may  use  another  lathe  bed  that  is 
truly  faced,  turning  down  the  small  one  upon  it.  But, 
for  the  job  supposed  to  be  in  hand,  the  straight-edges, 
winding  strips  and  string  ought  to  act  as  efficient 
tests,  and  will  enable  a  very  fair  degree  of  accuracy  to 
be  reached.  1 1  must  not  be  thought  that  the  bed  is  of  no 
great  importance,  for  it  is  quite  the  contrary,  and  no 


amount  of  care  expended  upon  the  poppits  will  make 
up  for  an  uneven  bed,  which  will  throw  the  work  that 
is  done  out  of  truth  continually,  and  give  ceaseless 
trouble  to  the  turner.     Moreover,  this  lathe  bed  is  not 
heavy  work,  and  is  exactly  suited  to  afford  a  le=son  in 
accurate  filing.     It  is  true  it  can  be  had   planed   at  a 
slightly  increased  cost,  but  it  is  far  better  not  to  shirk 
the  job,  nor  will  the  lathe  ultimately  give  the  same 
satisfaction  as  if  the  amateur  could  say  and  feel  that 
every  part  has  been  the  product  of  his  unaided  skill.     I 
have  incidentally  spoken  of  file  and  scraper  as  the 
tools  for  finishing  a  surface  of  metal.     The  latter  is  a 
very  important  yet  a  simple  and  inexpensive  tool,  diffi- 
cult to  use  well,  but  perfect  in  its  action  when  it  is  so 
used.     It  may  be  made  by  grinding  off  the  teeth  of  a 
three-square  file,  or  by  grinding  the  end  and  sides  of  a 
flat  parallel  file  so  as  to  sharpen  the  extreme  end.     It 
is  not  to  be  a  chisel  edge,  but  the  end  is  to  be  ground 
off  squarely.  Remember,it  is  a  scrafier,nota.  cutting  tool, 
and  therefore  its  edges  may  be  rectangular,  or  may  be 
of  an  angle  of  60  degrees,  which  will  be  the  case  if 
the  tool  is  made  of  an  old  saw  file,  which  it  often  is 
for  small  work.     Another  plan  is  to  bend  down  about 
an  inch  of  a  flat  file,  after  heating  it,  and  then  the 
edge  so  made  is  ground  quite  sharp  like  a  chisel  and 
hardened.     Some  find  it  handier  to  use  when  made  of 
this  form,  as  the  hand  is  then  higher  and  more  clear  of 
the  work.  But  the  great  thing  is  to  have  a  sharp  scrap- 
ing edge,  by  which  small  projections  can  be  accurately 
removed  from  a  metal  plate  where  the  file  could  not  so 
readily  be  made  to  touch  them  without  at  the  same  time 
also  abrading  the  adjacent  parts.  The  scraper,  therefore, 
is  meant  to  follow  the  file,  and  eventually  to  take  off  very 
small  projections  which  the  colouring  matter  from  the 
surface  plate  detects.    With  this  tool  perfectly  accurate 
planes  can  be  worked,  far  more  perfect  than  the  best 
planing   or  milling  can  accomplish.     Indeed,  it  is  a 
common  and  general  practice  in  the  best  shops  to 
take  off  the  surface  with  a  planing  machine,  and  then 
to  finish  by  hand  with  the  scraper. 

Fig.  5  represents  these  scrapers  in  position  for 
work.  A  and  B  are  pushed  straight  forward,  C  is 
worked  from  side  to  side,  the  edge  of  the  triangle 
being  in  the  position  of  D  and  E.  It  is,  in  fact,  used 
just  as  a  penknife  is  used  for  erasing.  In  scraping,  the 
elbows  are  pressed  against  the  sides,  and  the  tool  is 
held  stiffly  and  firmly  in  both  hands  so  as  to  keep  it  in 
the  most  perfect  control,  because  it  must  not  touch  the 
work  except  where  needed.  The  action  is  not  to  be 
scratching  but  scraping  off  small  shavings  so  as  to 
produce  little  square  or  squarish  patches,  which  give 
a  mottled  appearance  to  the  surface  when  the  work  is 
well  done.  The  three  square  scraper  c  will  remove 
very  minute  positions  of  the  metal  after  the  heavier 
work  has  been  done  by  A  or  B.     The  three-square  file 
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ground  in  the  same  way,  forms  also  a  most  useful  tool 
for  metal  turning,  especially  for  inside  work.  The  top 
surface  of  the  lathe  bed  being  completed,  the  edges 
are  to  be  worked  and  made  not  only  true  lengthwise 
but  quite  square  to  the  upper  face.  The  outside  edges 
are  less  important  than  the  inside,  because  the  two 
parts  of  the  bed  must  be  exactly  parallel;  or  else,  when 
the  sliding  poppit  is  shifted,  it  will  not  always  be  true 
with  the  fixed  headstock,  and  the  centre  points  will 
not  stand  in  a  line,  as  it  is  essential  that  they  should. 
Here  again  absolute  truth  must  be  aimed  at — tolerably 
correct  will  never  do ;  and  if  the  lathe  maker,  from 
laziness  or  want  of  skill,  only  gets  a  sort  of  rough  fit, 
he  had  better  turn  his  hand  to  other  pursuits.  The 
space  between  the  cheeks  of  the  bed  is  most  easily 
measured  by  a  tin  or  thin  wood  gauge,  shown  in 
Fig.  6,  with  a  line  a  b  across  it.  Work  till  this  will  drop 
in  exactly  to  the  line  at  every  point  in  the  length  of  the 
bed.  But  to  insure  the  position  of  the  gauge,  use  a 
square  at  the  same  time,  laying  its  blade  on  the  face  of 
the  bed  and  its  stock  against  the  outside  edge,  and 
then  lay  the  flat  side  of  the  gauge  against  it.  You 
thus  secure  its  true  position,  for  if  it  is  placed  the 
least  degree  out  of  square  it  will  fail  as  a  gauge. 

Surface  Plate  and  Scribing  Block. — Not 
much  can  be  done  without  these  two  important  tools, 
although,  as  we  have  shown,  the  lathe  bed  itself  may 
serve  as  a  substitute  for  a  small  job  of  the  kind.  But 
as  we  shall  need  something  better  before  our  work  is 
done,  it  will,  I  think,  be  as  well  to  introduce  the  sur- 
face plate  proper  at  this  point.  The  cast-iron  one 
scraped  and  got  up  by  a  first-rate  maker  is  very  ex- 
pensive— 50s.  or  so  for  one  of  about  eight  or  ten 
inches  long  by  seven  wide  ;  and  a  substitute  has 
been  lately  introduced  which  is  just  what  an  amateur 
requires.  It  is  of  plate  glass,  with  a  ground  surface 
fitted  in  a  cast-iron  frame,  with  three  legs  below,  this 
being  the  best  form.  The  iron  stand  is  cast  with  ribs 
to  stiffen  it,  just  as  the  more  costly  ones  are  made. 
These  are  supplied  by  Mr.  Okes,  39,  Queen  Victoria 
Street.  A  reduced  copy  is  given  in  Fig.  7,  from  a 
published  advertisement,  and  it  will  serve  to  illustrate 
the  cast  iron  ones  as  well.  A  and  B  resting  on  the 
glass  plate  are  two  forms  of  scriber  block.  A  sharp 
steel  needle,  with  usually  one  curved  and  one  straight 
point,  is  so  mounted  on  a  pedestal  or  stand  as  to  be 
free  to  move  up  or  down  till  clamped  by  a  screw.  The 
sliding  head  or  socket  through  which  it  passes  is  also 
adjustable  for  height,  and  is  clamped  by  the  same 
screw,  a  is  shown  with  its  needle  feeling  the  top  of  a 
little  block,  the  thickness  of  which  it  is  desired  to  gauge. 
D  is  a  similar  block,  and  on  it  is  shown  a  white  line 
supposed  to  have  been  marked  round  it  by  the  needle, 
or  scriber,  as  it  is  called,  in  order  to  showthe  extent  to 
which  it  needs  to  be  filed  or  planed  down.     All  such 


lines  will  be  truly  parallel  to  the  surface  of  the  glass 
(or  iron)  plate.  This  is  one  way,  and  a  most  impor- 
tant one,  in  which  a  surface  plate  is  used,  the  other 
being  to  test  the  accuracy  of  any  other  plane  surface, 
such  as  the  lathe  bed.  If  the  article  is  larger  than 
the  surface  plate,  the  latter  is  usually  turned  upside 
down  upon  it  ;  if  smaller,  the  contrary  course  is 
followed,  and  the  article  is  laid  with  the  face  to  be 
tested  turned  down  upon  it.  The  cases  in  which 
work  is  measured  and  lined  out  with  scriber  and  sur- 
face plate  are  legion,  and  we  shall  frequently  have  to 
recur  to  this  operation  in  our  description  of  "  Lathe 
Building  for  Amateurs." 

In  smearing  colouring  matter  on  the  surface  plate- 
lamp-black,  or  red  ochre,  or  Venetian  red  mixed  with 
oil  to  the  consistency  of  thin  paint — it  must  be  remem- 
bered that  no  more  is  required  than  will  just  colour 
the  object.  The  slightest  film  will  do,  as  it  will 
be  readily  visible  on  the  newly  filed  work.  Indeed, 
when  fine  work  is  nearly  finished,  the  colouring  sub- 
stance is  often  wholly  omitted,  and  the  plate  washed 
clean,  as  it  will  even  then  mark  the  work  by  showing  a 
bright  spot  where  it  is  rubbed.  A  surface  plate  must 
not  be  left  on  the  work-bench  in  danger  of  damage. 
It  should  always  have  a  cover  of  some  sort,  and  be 
carefully  kept  and  gently  used.  When  work  is  rubbed 
on  it,  this  too  must  be  gently  done,  else  the  level  sur- 
face will  soon  get  worn  into  hollows.  It  will  then 
become  perfectly  useless. 

Let  us  now  recur  to  the  lathe  making,  of  which 
the  next  work  will  be  fitting  the  tenons  of  the  poppits 
accurately  to  go  between  the  bearers  (bed),  and 
making  them  level  on  the  bottom.  To  do  this  pro- 
perly, we  must  work  by  centre  lines,  or  we  shall  get 
sooner  or  later  into  a  muddle.  An  inspection  of  Fig. 
8  will  explain  what  is  meant.  A  is  the  mandrel  head- 
stock,  and  a  b  will  be  the  centre  line  of  the  mandrel, 
and  must  be  exactly  true  and  parallel  to  the  lathe  bed. 
If  it  is  not  so,  nothing  can  make  the  lathe  a  satisfac- 
tory one.  B  represents  the  face  of  this  poppit,  which 
is  here  laid  on  its  side,  and  propped  up  by  a  block  H. 
E  is  the  scribing  block,  and  F  G  represent  the  level 
top  of  the  surface  plate,  or  plane  table,  as  it  is  some- 
times called.  A  little  chalk  having  been  rubbed  on 
the  casting  to  make  the  line  more  evident,  the  scriber 
E  is  carried  all  round,  while  it  is  kept  down  upon  the 
surface  plate,  and  the  point  of  the  scriber,  set  to  the 
exact  height,  marks  the  line  c  d  all  round  the  poppit, 
dividing  the  tenon  as  well  as  the  face  and  top  equally. 
The  poppit  is  then  stood  as  at  A,  and  similarly  sup- 
ported, and  a  line  at  the  level  of  a  b  is  scribed,  which 
will  cross  the  other  on  the  two  faces  of  the  poppit,  as 
seen  by  the  dotted  line  cfon  B,  marking  where  it  bisects 
the  other,  the  position  of  the  centre  of  the  hole  which 
has  to  be  drilled  for  the  mandrel.     Mark  the  position  of 
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the  hole  at  k,  /,  and  also 
at  m  n,  and  draw  a  line 
as  a  guide  for  filing  the 
base  of  the  poppet,  carry- 
ing this  too  all  round  the 
bottom  of  the  casting.  If 
filed  true,  the  bottom 
must  be  thus  exactly 
parallel  to  the  mandrel. 

This  operation,  which 
is  universally  carried  out 
in  mechanical  workshops,  is  called  by  the  technical 
name  of  lining  out  work,  and  it  is  from  omission  of  it 
that  amateurs  so  often  fail  to  make  good  work.  The 
lines  so  obtained  are  now  to  be  gone  over  with  the 
dotting  punch  (Fig.  9),  represented  full  size,  and  made 
of  a  bit  of  steel  of  hexagonal  shape,  turned,  and 
sharply  pointed,  after  which  it  is  hardened  and 
tempered.    This  punch  is  ground  to  a  finer  point  than 


FIG.  7. — SURFACE  BLOCK  AND  SCRIBEK  BLOCKS. 


and  the  latter  ought  not 
to  be  obliterated.  They 
should  never  be  filed  out, 
but  left  on  the  work,  the 
filing  actually  touching, 
but  not  effacing  them ;  if, 
during  the  progress  of  the 
work,  the  file  encroaches 
and  obliterates  any  part 
of  one  such  line,  the  guide 
is  lost,  and  it  is  ten  to  one 
that  a  good  job  will  not  be  made. 

The  under  part  of  the  poppit,  which  is  to  rest  on 
the  bed,  may  be  rough  and  need  chipping.  It  is  worth 
all  care  and  trouble,  as  it  is  necessary  it  should  bed 
down  closely.  The  scribed  lines,  of  which  m  n  is  one, 
will,  of  course,  furnish  a  guide  by  which  to  chip  and 
file  this,  and  if  correctly  marked  and  accurately  filed, 
there  should  be  no  fault  in  this  part  ;  but  the  poppit 
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the  centring  punch.     A  dot  would  have  to  be  made 

where  the  lines  e  /  and  c  d  cross  at  each  end  of  the 

headstock,  and   at    k,  I  on    the   line  a  b   (Fig.   8) ; 

another  to  show  the  centre  of  the  tenon  ;  and  others 

along  the  various  lines,  so  as  to  secure  these  against 

being  obliterated  as  the  chalk  wears  off.     The  centre 

line,  c  d,  and  that  which  is  its  exact  counterpart  at 

the  opposite  end  of  the  headstock,  bisecting  the  tenon 

as  well  as  the  mandrel  bearings,  insure  the  latter's 

position  exactly  over  the  centre  of  the  lathe  bed.    Too 

much  care   can 

hardly  be  taken  r    e 

in    lining    out  ; 

and    when    the 

filing  and  fitting 

is      taken       in 

hand,  it  will  be 

carried  on  with 

confidence,  with 

all  these  gauge 

lines  to  work  to; 
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FIG.  8. 


FIG.   9. — DOTTING  PUNCH.      FULL  SIZE. 


should  fit  in  between  the  bed  and  on  its  surface  so 
nicely,  as  to  be  readily  slid  from  end  to  end  without 
being  looser  in  one  place  than  another,  and  there 
should  yet  be  nothing  to  spare — no  shake  from  side 
to  side  possible.  There  are,  however,  ways  and  means 
for  fitting  this  particular  headstock  in  an  easier 
manner,  and  it  is  thereby  rendered  adjustable.  As 
when  once  so  adjusted,  it  has  to  be  clamped  down, 
and  is  never  moved,  the  method  alluded  to  may  be 
practised  if    thought  easier.      Still,  it  is  not  in   my 

opinion,     so 
e  workmanlike    a 

plan,  although 
adopted  fre- 
quently by  lathe 
makers.  There 
are  two  ways  of 
working  this 
part ;  and  in 
both,  the  tenon 
is  made  a  loose 
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fit  between  the  bearers.  In  one,  which  I  will  first 
describe,  the  tenon  need  not  be  filed  at  all  on 
either  side,  but  is  to  be  cast  as  a  loose  fit.  The 
bottom  of  the  poppit  must  be  levelled,  as  already  de- 
scribed, to  fit  fairly  on  the  bed.  Holes  are  drilled  at 
O,  P  (Fig.  8)  where  the  dots  are  made  in  the  drawing, 
about  f  inch  or  A  inch  diameter  (larger  in  a  5-inch 
centre)  and  tapped  with  a  screw  thread.  A  pair  of 
headless  -screws  are  made  to  fit  these  holes,  and  are 
of  such  a  length  as  exactly  to  fit  between  the  bearers. 
AH  the  adjustment  to  bring  the  poppit  central  is  then 
easily  affected  by  screwing  these  more  or  less  into  the 
holes ;  the  result  being  to  draw  the  poppit  in  either 
direction,  as  may  be  required.  Of  course,  it  is  far 
easier  to  file  the  end  of  a  §  or  A  inch,  or  even  a  1  inch 
screw,  than  to  file  the  whole  side  of  a  tenon.  These 
tenons  are  also  often  made  as  two,  one  at  each  end 
of  the  headstock,  to  save  filing,  and  they  are  just  as 
serviceable  as  one  long  one.  They  would  always 
be  so  made,  if  it  were  not  that  lathe-makers  face  them 
in  a  planing  machine,  when  one  long  cut  is  better 
than  two  short  ones.  The  second  way  of  fitting,  is  to 
face  one  side  of  the  tenon,  which  is  again  made  a 
loose  fit.  This  side  is  filed  so  that,  when  pressed  hard 
against  the  inside  of  the  further  bearer,  the  centre  line 
of  the  poppit  will  be  over  that  of  the  lathe  bed.  A 
packing  strip,  or  flat  loose  plate,  is  then  filed  up  and 
attached  by  screws  to  the  near  side  of  the  tenon,  or, 
which  is  easier,  two  screws  are  tapped  in,  but  not 
allowed  to  pass  through  the  tenon,  and  are  adjusted 
to  fill  up  the  space  on  the  near  side  of  it.  My  own 
advice  would  be  to  file  up  the  tenon  square  and 
exactly  true,  without  any  such  contrivances  ;  but  if  it 
is  accidentally  made  too  loose,  or  is  out  of  parallelism, 
then  let  it  be  filed  till  quite  loose,  and  insert  screws 
(called  studs  when  headless),  and  in  this  way  secure 
a  fit.  The  thing,  remember,  to  aim  at,  is,  perfect 
parallelism  in  both  directions.  The  headstock  must 
not  stand  in  the  least  degree  across  the  bed,  or 
diagonally  ;  and  the  mandrel,  when  inserted,  must  lie 
truly  horizontal,  and  ought  also  to  be  exactly  over  the 
space  between  the  cheeks  of  the  bed.  This,  however 
is  not  quite  so  important,  provided  that  both  poppits 
are  in  the  same  plane,  so  that  a  line  joining  their 
centres  is  always  parallel  to  the  lathe  bed,  however 
near  or  far  apart  the  poppits  may  be  placed.  Often 
in  cheap  lathes,  if  you  put  in  place  the  two  lathe 
centres  and  run  the  poppit  up  to  the  mandrel,  they 
will  meet,  but  when  separated  one  is  altogether  out  of 
truth  with  the  other,  as  may  be  proved  by  a  test  I  will 
give  by  and  by.  The  amateur  lathe-builder  has 
sufficient  for  the  present  to  occupy  his  hands  and 
thoughts  on  what  I  have  said  above  on  the  important 
points  of  filing  and  fitting. 

{To  be  continued!) 
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PART   II.  — THE     MODERN    BICYCLE. 

I.— ITS  PARTS  AND  GENERAL  CONSTRUCTION. 

UT  of  the  clumsy,  wooden- wheeled  bone 
shaker  has  developed  the  light,  airy, 
and  elegant  bicycle  of  to-day.  It  may 
with  safety  be  said  that  no  modern 
vehicle  of  locomotion  exhibits  such  a 
striking  contrast  to  its  prototype  as  does  the  modern 
high  class  bicycle  to  the  bone  shaker.  Not  even  in 
our  finest  modern  locomotive,  in  contrast  with  Stephen- 
son's "  Puffing  Billy,"  do  we  see  a  transformation  so 
complete  that  the  one  has  absolutely  no  resemblance 
to  the  other. 

The  modern  bicycle  is  "  a  thing  of  beauty,"  and  if 
not  "a  joy  for  ever,"  it  is  certainly  so  in  the  present 
age.  Even  to  the  onlooker  it  is  difficult  to  conceive  a 
prettier  sight  than  a  company  of  young  men,  dressed 
in  club  uniform,  mounted  on  finely-made  and  well- 
furbished  bicycles,  threading  their  noiseless  course  at 
the  rate  of  ten  or  twelve  miles  an  hour,  with  less 
bodily  exertion  or  fatigue  than  walking  one-third  the 
distance  would  entail. 

Bicycling  has  become  an  institution  in  this  coun- 
try, recognized  and  regulated  by  our  laws.  It  has  also 
created  a  branch  of  industry  (by  no  means  an  insigni- 
ficant one)  in  the  production  of  bicycles  and  tricycles, 
giving  employment  to  many  thousands  of  skilled 
workmen,  and  a  good  recompense,  it  is  to  be  hoped, 
to  those  who  have  invested  their  capital  in  the  busi- 
ness. 

Bicycling  is  a  novelty  :  nay,  it  is  more  ;  for  the 
onlooker  who  has  never  heard  of  a  bicycle,  on  be- 
holding for  the  first  time  a  man  thus  mounted,  flitting 
past  him  like  the  wind,  is  startled  to  find  that  it  is  a 
possibility.  It  is  a  fact  that  many  persons  would  not 
believe  the  thing  possible  until  they  saw  it  actually 
done.  It  is  a  novelty  ;  but,  unlike  many  novelties  that 
create  wonderment  and  admiration  for  a  time,  and 
immediately  sink  into  oblivion,  it  is  a  novelty  of 
utility  and  advantage.  It  affords  a  means  of  speedy 
progression,  which  is  applied  to  many  purposes  of 
every-day  life,  quite  apart  from  its  utility  as  a  pas- 
time or  athletic  exercise. 

I  propose  in  the  present  article  to  describe  in 
detail  the  ordinary  direct-action  bicycle  ;  i.e.,  that  on 
which  the  rider  sits  directly  over  the  wheel,  and  ap- 
plies his  feet  to  pedals  attached  to  the  ends  of  the 
shaft  in  the  wheel  centre.  (See  Fig.  1.)  It  is  the  form 
of  bicycle  in  general  favour,  by  reason  of  its  simpli- 
city of  action,  fewness  of  parts  and  bearings,  elegance 
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of  form,  ease  of  propulsion,  and  great  speed  on  the 
level,  its  dignified  appearance,  placing  as  it  does  the 
rider  high  up  on  a  large  wheel,  the  wheel  being  of 
necessity  sufficiently  large  to  allow  the  rider  to  reach 
the  pedals  at  their  lowest  point  with  a  straight  leg, 
which  is  the  position  shown  in  Fig.  i. 

The  modern  bicycle,  then,  consists  of  two  wheels, 
with  a  framework  to  connect  them  and  support  the 
rider.  The  proportion  of  the  two  wheels  in  diameter 
is  about  four  to  one,  the  large  wheel  going  first.  For 
a  well  proportioned  man,  5  feet  6  inches  in  height, 
this  large  wheel  would  be  from  48  inches  to  50  inches 
in  diameter.  A  good  proportion  for  the  small  hind 
wheel  would  be  15  inches  or  16  inches.  Apart  from 
the  two  wheels,  the  bicycle  consists  of  a  front  fork, 
which  spans  the  upper  half  of  the  large  driving  wheel, 
being  united  at  the  top  by  a  head,  and  coming  down 
either  side  of  the  wheel  to  the  bearings  in  the  centre. 
From  the  head  the  backbone  starts,  curving  away 
backwards  over  the  wheel,  and  downwards  terminat- 
ing in  a  fork  which  carries  the  small  wheel. 

At  the  top  of  the  head  is  the  cross-handle  bar, 
which  is  parallel  with  the  centre  axle.  It  is  24  inches 
or  26  inches  long,  and  is  some  4  inches  or  5  inches 
above  the  periphery  of  the  large  wheel.  In  front  of 
the  head  is  the  brake,  which  overlies  the  wheel 
rubber,  and  is  operated  by  a  short  lever  hinged  to  the 
front  of  the  handle  bar.  Immediately  behind  the  head 
is  the  spring,  which  overlies  about  18  inches  of  the 
back  bone,  and  carries  the  saddle,  the  horn  or  pom- 
mel of  which  is  only  some  2  inches  or  3  inches 
back  from  the  fork  head.  These,  with  the  two  cranks 
and  two  pedals,  and  a  step  for  mounting  from  behind, 
constitute  the  various  parts  of  an  ordinary  bicycle. 

Now  for  the  construction  of  these  parts  in  detail. 
We  have  first  the  large  driving  wheel.  It  is  made  up 
of  hub,  spokes,  and  rim.  The  hub,  Fig.  2,  has  two 
flanges  some  4  inches  in  diameter,  fixed  on  to  a  steel 
shaft  or  spindle  some  6  inches  apart.  This  shaft  is 
f  inch  or  \  inch  thick,  and  projects  at  each  end  clear 
of  the  flanges  some  2  inches,  or  sufficient  for  the 
bearings  and  cranks.  The  hub  is  bored  and  tapped 
for  spokes,  as  also  the  wheel  rim,  in  the  same  manner 
as  described  in  building  tricycle  wheels,  and  need 
not  be  repeated  here. 

The  hub  flanges  may  be  iron  or  gun  metal,  and 
their  form  in  section  will  depend  on  the  kind  of 
spokes  to  be  used. 

The  spokes  may  be  nipple  and  lock  nut,  as  in  Fig.  3, 
in  which  case  the  flange  rim  is  made  nearly  h  inch 
thick.  They  may  be  thickened,  or  club  ended  as 
in  Fig.  4,  also  necessitating  a  somewhat  thick  flange. 
This,  however,  makes  a  first-rate  spoke,  not  liable  to 
break  at  the  hub.  Then  they  may  be  plain  wire 
spokes  passing  through  the  rim  of  a  recessed  hub,  as 


in  Fig.  5.  Again,  they  may  be  nutted  spokes,  the 
nuts  being  in  the  recess  of  the  hub,  as  in  Fig.  6. 
This  makes  an  excellent  wheel,  and  a  broken  spoke  is 
most  easily  replaced.  In  some  high-class  racing 
machines,  where  lightness  is  the  object  aimed  at,  as 
well  as  rigidity,  the  hubs  are  made  very  small  and 
thin  in  the  flanges,  with  holes  bored  in  the  faces  near 
the  edges.  The  spokes  of  very  fine  wire  are  passed 
through  these  holes,  bent  over,  and  the  two  ends 
carried  to  the  rim  and  there  screwed,  each  wire  thus 
forming  two  spokes. 

The  steel  rims  in  general  use  are  the  crescent, 
Fig.  7,  countersunk  on  the  upper  side  for  the  spoke 
heads.  The  hollowrim  shown  in  section,Fig.8,ismuch 
better.  It  is  used  for  racing  and  high-class  machines, 
and  is  composed  of  two  pieces  of  sheet  steel,  the  one 
overlapping  the  other  as  shown.  The  spoke  heads 
pass  through  the  upper  one  and  rest  upon  the  bottom, 
each  spoke  being  provided  with  a  small  clamp  shaped 
to  fit  the  hollow  as  shown. 

The  small  hind  wheel  has  a  hub  some  3  inches  in 
length,  with  flanges  about  2  inches  in  diameter.  The 
ends  are  fitted  with  steel  conical  collars  to  fit  the 
cones  on  the  'pin  or  axle  which  passes  through  the 
hub.  Or  the  hub  may  be  fitted  with  a  row  of  balls  at 
each  end,  thus  constituting  a  ball  bearing,  as  in  the 
best  machines. 

The  front  fork,  together  with  the  handle  bar,  con- 
stitute a  two-handled  lever,  by  which  the  rider  in 
steering  turns  or  twists  the  front  wheel  to  the  right  or 
left,  as  the  case  may  be,  his  command  over  the  ma- 
chine being  similar  to  that  which  a  carpenter  has  over 
a  large  auger  when  boring.  The  front  fork  sides  are 
made  very  strong  where  they  leave  the  head,  tapering 
to  about  one-fourth  the  size  before  they  reach  the 
bearings.  These  fork  sides  in  the  older  machines 
were  made  solid,  and  in  section  like  Fig.  9,  commonly 
called  the  "bayonet  fork."  Now,  however,  on  all 
good  machines  they  are  made  hollow,  of  thin  steel 
tube  flattened  down  to  much  the  same  section  as  Fig. 
9,  as  in  Fig.  10.  Down  the  centre  of  Fig.  10  a 
narrow  strip  of  steel  is  inserted  as  shown,  and  brazed 
in,  thus  making  a  far  lighter  and  very  much  stronger 
fork  than  the  solid,  Fig.  9.  Solid  forks  are  united  to 
the  head  by  welding,  hollow  forks  by  brazing.  Besides 
the  two  examples  of  forks  shown  in  section,  there  are 
several  other  makes  which  need  not  be  noticed  here. 

The  head,  where  the  fork  sides  unite,  is  a  strong 
forging  some  4  or  5  inches  in  length,  tapering  some- 
what towards  the  top.  It  is  hollow  in  the  centre  and 
opened  on  one  side  to  admit  the  neck,  into  which  it  is 
pivoted  and  allowed  to  turn  to  the  extent  of  the  open- 
ing in  the  head,  the  neck  behind  the  centres  being 
made  deep  and  thin  for  that  purpose.  To  the  neck 
the  backbone  is  brazed  or  welded. 
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The  backbone  is  a  light  steel  tube,  some  ij  or  if  inch 
in  diameter,  tapering  to  something  like  §  inch  at  the 
top  of  small  wheel  fork.  The  backbone  is  bent  to 
follow  the  same  curve  as  the  wheel  rim  for  about  one- 
fourth  of  its  circumference,  thence  dropping  straight 
to  the  back  fork,  and  is  distant  about  an  inch  from 
the   rubber  tyre.      A  leg-guard  is    attached    to    the 


steel  some  \  inch  thick,  tapered  and  screwed  at  the 
ends  to  secure  the  handles  of  ebony,  horn,  ivory  or 
other  material.  Handle  bars  are  also  made  in  two 
parts,  each  screwed  into  sockets  at  top  of  the  head  to 
receive  them.  Some  machines  again  have  bent  or 
dropping  handle  bars.  The  advantage  of  this  is  that 
the  handles  are  placed  low  down  for  pulling,  while 


FIG.  I.— ORDINARY 
DIRECT  -  ACTION 
BICYCLE. 


A,  Driving  Wheel. 

B,  Back  Wheel. 

C,  Head. 

D,  Neck. 

E,  Backbone. 

F,  Front  Fork. 

G,  Back  Fork. 
H,  Handle  Bar. 
I,    Spring. 
J,    Saddle. 
K,  Step. 
L,   Brake. 
Mi  Cranks. 
X,  Pedals. 


top  of  the  front  fork  and  stretches  backwards  under 
the  backbone  for  a  length  of  8  or  9  inches.  The 
brake  is  attached  in  front  of  the  head.  It  is  in  the 
form  of  an  L,  the  upright  arm  reaching  to  the  level  of 
the  handle  bar,  where  it  is  acted  on  by  a  lever.  The 
other  arm  is  spoon-shaped  at  its  forward  end,  and 
being  hinged  to  the  fork  head  at  the  angle,  see  L, 
Fig.  1,  the  spoon  part  is  pressed  down  upon  the  tyre 
by  the  forward  action  of  the  lever  on  the  upright  arm. 
The  ordinary  handle  bar  is  a  straight  round  rod  of 


the  head  may  be  long,  thus  admitting  a  neck  with 
very  long  centres,  which  makes  the  machine  very 
strong  at  a  point  where  the  greatest  strain  is  experi- 
enced. 

There  is  a  great  variety  of  springs  in  use. 
The  ordinary  spring  is  a  flat  bar  of  steel  some  two 
inches  in  breadth,  narrowing  towards  the  back  end. 
The  fore  end  is  turned  over,  forming  an  eye  to  bolt 
through  the  thin  part  of  the  neck.  The  back  end  of 
the  spring  is  allowed  to  slide  on  the  backbone,  thus 
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allowing  free  action 
to  the  spring  and 
saddle  while  under 
the  rider. 

As  to  bearings. 
Ball  bearings  are 
now  used  on  most 
machines  having  any 
pretensions  to  excel- 
lence. Their  advan- 
tages are  cleanliness 
and  comparative 
freedom  from  fric- 
tion, a  very-  small 
quantity  of  oil  being 
sufficient  for  a  long 
journey,  hence  their 
cleanliness,  and 
having  a  rolling  in- 
stead of  a  rubbing 
motion,  hence  the 
small  friction.  There 
are  many  kinds  of 
ball  bearings,  single 
and  double.  The  ball 
bearing  cases  are 
generally  made  to  be 
attached  to  the  fork 
ends  by  a  hinge 
joint,  the  bolt  passing 
through  edgeways  ; 
others  have  an  over- 
lap joint  and  two 
small  bolts  binding 
them  together. 

We  have  now 
noticed  all  the  parts, 
excepting  the  cranks 
and  pedals.  The 
cranks,  Fig.  n,  are 
attached  to  the  cen- 
tral shaft  outside  the 
bearings.  There  are 
various  methods  of 
fixing.  About  the 
newest  and  best  is 
that  shown  in  the 
figure.  A  tapering 
hole  is  made  in  the 
crank,  generally  rec- 
tangular in  section, 
and  partly  in  the  hole 
that  receives  the 
shaft;  a  notch  is  cut 
in  the  shaft  to  corre- 


FIG.   9. 
SOLID   FORK. 

Full  size. 


FIG.  12. — ENLARGED  FIG.    10. 

VIEW  OF  HEAD,  NECK,  HOLLOW  FORK. 

ETC.  Full  size. 
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FIG.   3. 


FIG.  4. 


FIG.    5- 


FIG.  6. 


NIPPLED  SPOKE.  CLUBBED  SPOKE.  PLAIN  THROUGH  SPOKE.  NUTTED  SPOKE. 
Full  size.  Full  size.  Full  size.  Full  size. 


spond  with  that  in 
the  crank,  and  a 
tapering  key  or  pin 
passes  neatly 
through,  which  pin 
is  screwed  for  a 
small  nut  on  the 
narrow  end.  The 
crank  is  thus  firmly 
bound  to  the  shaft, 
and  is  not  likely  to 
get  loose.  On  the 
slightest  indication 
of  looseness  the  pin 
is  simply  driven  in 
tighter  and  the  nut 
screwed  up. 

The  outer  end  of 
the  cranks  are  slott- 
ed, thus  allowing  an 
adjustment  of  stroke 
from  43  to  about  6 
inches.  The  pedal 
pin  is  squared  to 
pass  this  slot,  and  is 
firmly  attached  with 
a  £  inch  nut.  The 
pedal  pins  are  either 
plain  straight  rods, 
or  coned  at  the  ends 
where  they  have 
contact  with  the  pe- 
dals, or  they  run  on 
balls  in  each  end,  the 
latter  being  con- 
sidered best,  and  of 
course  much  more 
costly.  Pedals  are 
either  made  all  of 
metal  with  serrated 
edges  to  the  plates, 
commonly  called  "rat 
trap,"  or  they  are 
each  furnished  with 
two  or  more  bars  of 
rubber  some  4  inches 
long.  The  rat-trap 
ball  pedals  are  used 
on  racing  machines, 
as  they  can  be  made 
very  light,  a  pair 
weighing  less  than  a 
pound. 

It  will  be  seen  from 
the  above  that  a  bi- 
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cycle  of  a  first-rate  get  up  is  furnished  with  ball 
bearings  all  over — balls  in  the  front  wheel,  back 
wheel,  pedals,  and  even  the  head  where  the  neck 
swivels  round,  it  being  desirable  that  in  steering  the 
wheel  should  be  turned  on  the  pivot  with  the  least 
possible  amount  of  exertion. 

A  machine  of  the  above  class  would  cost  from 
^20  to  ,£25  ;  and  as  such  a  price  is  quite  beyond  the 
reach  of  most  young  men  who  work  for  their  living, 
and  who  nevertheless  may  greatly  desire  to  possess  a 
bicycle,  they  of  course  must  content  themselves  with  a 
cheaper  article,  and  it  may  be  mentioned  here  that,  to 
suit  all  purses,  bicycles  may  be  bought  new  from  the 
makers  from  90s.  up  to  the  price  above  named. 

The  above  description  of  the  various  parts  of  a 
bicycle  may  be  found  sufficient  to  give  a  general 
notion  of  the  construction  of  the  machine  ;  but  for 
those  of  a  mechanical  turn  of  mind  who  desire  to  con- 
struct their  own  machine,  a  fully  detailed  description 
of  the  construction  of  every  part,  accompanied  by 
working  drawings,  is  indispensable,  and  to  assist  any 
of  the  readers  of  this  journal  who  may  enter  upon 
such  a  task,  the  next  paper  will  begin  a  full  descrip- 
tion of  how  I  built  my  first  bicycle. 

The  machine  referred  to  is  an  ordinary  good  sub- 
stantial roadster,  with  plain  bearings  front  and  coned 
back  and  with  coned  pedals — such  a  machine  as  no 
amateur  with  ordinary  talent,  materials  and  tools  need 
despair  of  being  able  to  construct  for  himself. 

In  the  foregoing  article,  Fig.  1  is  a  side  elevation  of 
the  bicycle  in  a  complete  form — A  the  driving-wheel, 
B  the  back  wheel,  c  the  head,  D  the  neck,  e  the  back- 
bone, F  the  front  fork,  G  the  back  fork,  H  the  handle 
bar,  1  the  spring,  J  the  saddle,  K  the  step,  L  the  brake, 
M  the  cranks,  and  N  the  pedals.  Fig.  12  is  an 
enlarged  view  of  the  head,  with  brake,  neck,  leg  guard 
and  handle  bar  attached,  the  neck  centres  being 
shown  in  section. 

{To  be  continued.) 
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VI,— APPARATUS !  WHEEL— EASEL— BURNISHERS. 
PROCESSES!  BACKGROUND,     STUDY, 

HE  WHEEL  is  an  instrument  used  in 
the  description  of  circles  or  circular 
bands  on  plates,  dishes,  etc.  One 
arrangement — a  rather  elaborate  and 
expensive  one — is  something  akin  to 
the  potter's  wheel,  being  a  horizontal  metal  plate 
fixed  to  a  perpendicular  spindle,  worked  by  a  crank 


and  pedal.  Such  an  arrangement  is,  however,  by  no 
means  a  necessity  ;  and  there  are  some  quite  simple 
ones  to  be  had.  Thus  the  whirling  table,  made  by 
Lechertier,  Barbe  and  Co.  (price  7s.  6d.)  consists  of 
two  slabs  of  oak,  each  tenon-framed,  and  the  upper 
(the  moving  one)  attached  to  the  lower  by  a  screw. 
This  arrangement  is  shown  in  section  in  Fig.  45. 
The  only  objection  to  this  arrangement  is  that  there 
is  excess  of  friction  between  two  large  surfaces,  which 
do  not  naturally  slide  easily.  To  obviate  this  diffi- 
culty, I  have  devised  a  very  simple  and  inexpensive 
arrangement,  which  answers  all  requirements.  It 
consists  essentially  of  a  plain  circular  piece  of  thick 
wood,  forming  the  whirling  table,  to  which  is  fixed  a 
steel  spindle,  which  works  accurately  in  a  socket.  A 
suitable  socket  and  spindle  may  be  obtained  at  any 
engineer's.  Both  should  be  accurately  turned,  and  fit 
exactly  like  a  piston  and  cylinder,  so  that  there  is  no 
quivering  of  the  circular  table.  The  spindle  should 
have  a  small  square  plate  fitted  to  one  end,  and  in 
this  four  holes  are  countersunk  for  screws.  The 
spindle  should  be  not  less  than  3  inches  long,  and  the 
plate  not  less  than  2  inches  square.  To  this  plate  the 
table  is  screwed,  so  that  the  axis  of  the  spindle  is  at 
right  angles  to  the  plane  of  the  table,  and  passes 
through  its  centre.  The  socket  may  be  fixed  in  the 
middle  of  the  front  of  the  painting  table,  or  somewhat 
to  the  left,  and  for  its  reception  a  hole  must  be  drilled 
at  a  suitable  distance  in.  The  hole  must  be  perfectly 
perpendicular,  and  as  the  length  of  the  socket  is 
greater  than  the  thickness  of  the  table,  a  block  of 
wood  should  be  fixed  to  the  under  surface,  the  hole 
being  drilled  through  the  table  and  the  block.  The 
whirling  table  should  be  made  of  thoroughly  seasoned 
wood,  and  in  two  thicknesses,  each  of  &  or  |  inch. 
These  are  to  be  glued  together,  with  their  grain  at 
right  angles.  A  heavy  wood  is  best.  The  surface 
must  be  perfectly  horizontal.  The  diameter  should 
be  not  less  than  a  foot,  but  14  inches  is  not  too 
much.  The  table  will  have  been  cut  circular  from  a 
centre,  and  from  this  centre,  several  concentric  circles 
should  be  described  with  radii  increasing  by  i  or 
even  i  inch.  The  great  difficulty  has  always  been  to 
fix  a  plate  or  tile  centrally  on  the  whirling  table,  so 
that  its  centre  shall  coincide  with  that  of  the  table  ; 
but  with  this  arrangement,  no  such  difficulty  can  be 
felt ;  the  rim  at  the  back  of  the  plate  should  coincide 
with  one  of  the  circles  described  on  the  table.  Also, 
if  it  be  desired  to  describe  a  circle  on  a  square  tile, 
the  angles  of  the  tile  will  fall  on  a  single  circum- 
ference, and  the  point  of  intersection  of  the  diagonals 
will  be  the  centre  of  the  proposed  circle  and  coin- 
cident with  the  centre  of  the  table. 

90.  Considering  the  ease  with  which  lining  and 
banding  may  be  effected  with  the  aid  of  this  table,  the 
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frequency  with  which  such  ornamentation  comes  in, 
the  very  great  decorative  power  of  the  circle,  and  the 
various  advantages  to  be  derived  from  doing  things 
properly,  I  would  strongly  urge  every  student  who 
has  much  of  such  work  to  do,  to  make  or  obtain  an 
arrangement  such  as  I  have  described,  the  details 
of  which  are  given  in  Figs.  46  to  49. 
Easel. 

91.  This,  while  not  an  absolute  necessity,  is, 
in  certain  cases,  rather  more  than  a  mere  conve- 
nience ;  it  is  a  material  assistance.  For  ordinary 
small  work  it  is  not  required,  except  the  painter 
prefer  to  have  his  copy  well  before  him,  when  work- 
ing on  his  plaque,  which  may  be  lying  on  his  slope. 
To  the  more  advanced  student,  however,  it  affords 
valuable  aid,  especially  when  on  large  ware,  and  in, 
say,  variegated  cloud  work,  or  foreground  and  land- 
scape with  much  foliage.  In  such  case,  it  is  a  great 
advantage  to  one  who  has  acquired  freedom  in  the 
use  of  his  brush,  a  quick  appreciation  of  tints,  and 
readiness  in  mixing  his  colours,  to  be  able  to  have  his 
plaque  in  an  upright  position,  and  work  at  it  as  an  oil 
painter  would.  A  light  and  steady  hand  can  thus,  with 
much  greater  ease  and  certainty,  give  great  crispness 
to  his  work,  and  the  picture  is  so  before  the  painter 
that  he  has  constantly  in  view  the  full  effect  of  the 
component  parts  of  the  colouring — an  effect  quite 
different  from  that  presented  by  the  same  work  laying 
down.  To  this  may  be  added  that  there  is  no  stoop- 
ing in  working  at  the  easel.  It  may  seem  a  small 
matter — this  of  convenience — but  it  is  just  these  aids 
which  so  greatly  aid  in  lightening  labour,  and  so,  in  a 
subordinate  way  in  making  progress. 

92.  Price' s—  Easels  sufficient  for  all  practical  pur- 
poses may,  without  difficulty,  be  made  at  home  ;  but 
they  may  be  bought  so  cheap  that  it  is  perhaps 
scarcely  worth  while  to  consume  in  their  construction 
time  that  can  more  profitably  be  given  to  painting.  I 
give  illustrations  of  two  kinds  of  table  easels.  Fig.  50 
shows  the  ordinary  kind,  of  which  the  prices  in  deal 
are — 18  inch  (a  very  useful  size)  is.  6d.;  21  inch,  2s.; 
24  inch,  2s.  6d.  The  easel  shown  in  Fig.  51  has  a 
rack  up-and-down  action,  and,  in  addition,  an  arrange- 
ment designed  by  Mr.  Hancock,  which  cannot  be 
shown  in  the  cut,  whereby  perfect  steadiness  of  the 
plaque  can  be  secured  without  any  fixings.  Price  : 
18  inch,  3s.;  21  inch,  3s.  6d.;  24  inch,  4s.  In  maho- 
gany, the  prices  would  be  from  is.  6d.  to  3s.  6d.  extra. 

93.  Mahl  Slick. — With  the  easel,  some  such  assist- 
ance is  required  as  is  afforded  by  a  mahl  stick. 
These  may  be  had  from  is.  upwards  ;  but  any  light, 
firm  rod  will  answer,  having  at  the  top  a  knob, 
softened  with  a  covering  of  wadding  and  wash  leather. 

Burnishers. 

94.  These   are   only   required    for  the   polishing 


of  metal — gold,  silver,  and  platinum.  Their  use 
will  be  described  at  a  later  stage,  so  here  I  need 
only  say  that  they  are  made  of  agate  or  bloodstone. 
They  should  be  of  the  very  best  quality,  very  hard 
and  very  smooth  and  finely  polished,  or  they  would 
only  scratch  up  the  metal  instead  of  giving  it  lustre. 
They  are  made  in  the  shapes  shown  in  Figs.  52  to 
55,  and  are  is.  6d.  each.  Of  these,  Fig.  52  shows  a 
style  useful  only  in  tracing  or  etching,  or  for  the  pro- 
duction of  polished  designs  in  line  on  a  mat  or  dull 
ground.  Fig.  53  is  for  concave  work,  and  Fig.  54  is 
convenient  for  the  flat,  as  in  a  background.  Fig.  55  is 
a  combination  of  point  and  round,  and  in  one  tool 
unites  those  shown  in  Figs.  52  and  53. 

95.  I  have  now  concluded  the  department  of 
apparatus ;  and  in  the  next  paper  I  propose  to  take 
up  in  the  first  part  the  subject  of  Colour. 

PROCESSES. 

The  Background  and  Groundlaying. 

96.  In  the  simple  flower  subject  given  in  the  last 
paper  there  was  no  background  and  no  foreground. 
Many  subjects,  however,require  a  background  in  order 
that  the  picture  maybe  completely  "invested  with  artis- 
tic merit,"  and  most  subjects  that  will  pass  without  such 
a  set-off  are  the  better  for  it.  We  shall  therefore  now 
take  up  this  branch  of  china  painting — a  branch 
which,  while  one  of  the  most  important,  does  not  pre- 
sent any  very  great  difficulty  in  the  way  of  attaining 
a  high  degree  of  manipulative  skill. 

97.  Backgrounds  are  of  Several  Kinds — (a)  flat, 
that  is,  of  one  uniform  depth  throughout,  and  of  one 
tint ;  (i)  graduated,  or  composed  either  of  one 
colour  varying  in  depth,  or  of  two  or  more  colours 
merging  one  into  another  ;  (c)  blotched,  with  clear, 
bold,  individual  brush  marks,  showing  and  having  no 
uniformity  of  touch  ;  id)  stippled,  or  done  in  minute 
brush  strokes. 

98.  Uses  of  the  Different  Kinds  of  Background. — 
The  flat  background  is  as  a  rule  the  least  artistic,  the 
blotched  may  be  on  occasion  the  most  so,  the  gradua- 
ted is  a  generally  useful  kind.  A  flat  tint  is  not  only 
frequently  serviceable,  but  it  is  often  the  only  proper 
mode  of  decorating  spaces,  such  as  sections  of  mar- 
gins of  plates,  or  in  purely  decorative  work.  The 
blotched  background  may  most  properly  be  adopted 
in  bold  work,  whether  purely  decorative  or  realistic, 
but  such  work  is  generally  characterized  by  much 
breadth  of  effect,  for  which  not  only  mechanical  skill 
but  very  great  personal  good  taste  is  required  in  the 
painter.  The  graduated  tint  is  of  most  frequent  occur- 
rence, coming  in  as  it  doessolargelyin  skies,  Stillwater, 
and  the  human  face,  to  give  leading  examples.  Stip- 
pling is  largely  affected  by  some  painters,  but  it  be- 
tokens lack  of  strength  of  touch,  and  should  be  but 
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little  resorted  to.  Its 
only  proper  use  is  in 
cases  where  it  is  more 
desirable  to  show  tex- 
ture, or  to  make  up 
defects  in  laying  by 
other  methods. 

99.  Importance  of 
Flat  Tint—  Although 
a  perfect  flat  tint  is 
generally  the  least  to  be  pre- 
sented in  finished  work,  it  is 
most  important  that  complete 
ease  should  be  acquired  in  lay- 
ing one,  inasmuch  as  without 
such  ability  it  is  a  great  waste 
of  time  to  try  to  produce  a 
graduate,  and  as  perfect  grada- 
tion is  so  essential  in  skies  and 
fleshwork,  the  advisability  of 
acquiring  proficiency  in  laying 
the  flat  is  obvious. 

100.  Methods  of  Laying 
Grounds. — The  flat  background 
may  be  laid  in  either  of  two 
ways.  It  may  be  painted  on 
with  the  brush,  and  then,  if  the 
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brush  has  left  ridges, 
the  requisite  flatness 
may  be  produced  by 
the  use  of  the  dabbers 
and  softeners,  or  it 
may  be  bossed  on. 
The  graduated  tint  can 
be  produced  only  in 
the  former  way.  The 
blotched  background  is 
the  work  of  a  medium-sized 
painting  brush  alone,  the  dabber 
or  softener  not  being  used  at 
all.  For  stippling,  a  small  brush 
is  used,  and  only  the  tip  of  it. 

101.  Laying  a  Flat  Tint. — 
(a)  As  a  first  step  then  towards 
laying  a  background,  we  will 
undertake  the  painting  of  a  flat 
tint  on  any  even  piece  of  ware. 
This  operation  will  initiate  us 
into  the  use  of  the  dabber  and 
softener.  For  this  purpose  the 
colour  must,  as  explained  in  Sec- 
tion 32,  be  a  trifle  "  fatter  "  or 
more  "  open  "  than  would  ordi- 
narily   be    necessary,    so    that 
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FIG.  45. — REVOLVING  TABLE  IN  SECTION. 
FIG.  46.— SECTION  OF  SOCKET.  FIG.  47.— 
SECTION  OF  SPINDLE  ON  LINE  A  B  IN  FIG.  48. 
FIG.  48. — UNDER  SURFACE  OF  TABLE  (a, 
Spindle  Plate;  b,  Circle  of  Socket  in  which 
Table  revolves  ;  c,  Spindle  ;  d,  Screw-holes. 

FIG.  49.  — UPPER  SURFACE  OF  TABLE.  FIG. 
50.— PLAIN  TABLE  EASEL.  FIG.  51. — TABLE 
EASEL,  WITH  CLIP  TO  STEADY  PLAQUE, 
AND  RACK  MOVEMENT.  FIG.  52.—  STYLE 
BURNISHER.  FIG.  53.  —  BURNISHER  FOR 
CONCAVE  WORK.  FIG.  54.— BURNISHER  FOR 
THE  FLAT.  FIG.  55. — COMBINATION  BUR- 
NISHER. FIG.  56.  —  DIAGRAM  SHOWING 
MOTION  OF  DABBER  IN    FLATTING. 
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its  equal  spreading  and  flatness  may  be  assisted.  If 
this  point  is  secured,  the  student  will  not  greatly  miss 
the  assistance  of  either  the  flooding  in  water-colour  or 
the  "tooth"  of  paper  or  canvas.  With  a  good-sized 
brush  well  charged  with  colour,  draw  straight  lines 
across  the  space  to  be  painted.  The  size  of  the  brush 
must  always  be  proportionate  to  the  area  to  be  covered, 
and  the  charge  of  colour  such  that  there  is  scarcely  any 
appreciable  difference  in  depth  of  tint  between  the 
end  of  the  stroke  and  the  beginning.  Suppose  a 
4-inch  tile  is  in  hand,  and  the  exercise  consists  in 
laying  a  tint  on  a  space  3  inches  square,  I  would 
recommend  a  fiat  camel-hair  brush  of  I  inch  in 
width,  certainly  not  less  than  J  inch.  The  strokes 
should  touch  at  their  edges.  Most  probably  the  early 
efforts  will  result  in  ridges  defining  the  individual 
strokes.  This  is  the  first  difficulty.  If  with  the  ridge 
the  paint  does  not  seem  to  l:  cover,"  that  is,  properly 
conceal  the  ware,  there  is  too  much  oil  in  it.  Other- 
wise the  ridging  is  merely  a  defect  in  manipulation, 
which  will  less  and  less  often  appear  as  progress  is 
made  towards  proficiency.  Having  covered  your 
space,  take  your  flat  dabber — j  inch  here  also  will  be 
a  very  good  size.  First  note  whether  in  the  painting 
the  colour  has  run  into  ridges  across  or  in  the  stroke, 
or  has  collected  in  little  pools.  If  it  has,  it  shows 
that  the  piece  has  not  a  regular  surface,  and  presum- 
ing that  it  is  not  convenient  to  discard  the  piece,  or 
that  the  irregularity  is  not  sufficient  to  call  for  such 
action,  these  patches  and  ridges  must  receive  first 
attention.  In  actual  dabbing — that  is,  the  mere 
mechanical  use  of  the  brush — there  are  three  things 
to  be  observed,  and  only  three  :  viz.,  a  perfectly  per- 
pendicular action,  the  lightest  possible  touch,  and  a 
circular  motion  of  the  brush.  This  is  the  whole  secret 
of  the  art  of  dabbing  ;  and  yet,  if  one  mayjudge  from 
examples  to  be  seen  in  exhibitions  of  paintings  on 
china,  it  is  a  secret  either  not  thoroughly  understood, 
or  not  fully  sought  to  be  acquired  by  not  a  few  would- 
be  artists. 

{b).  The  Action  scarcely  admits  of  fuller  explana- 
tion :  simply,  the  brush  is  applied  straight  up  and 
down. 

(c).  The  most  important  Point  is  the  Touch. — Can- 
didly, it  is  not  everyone  who  acquires  the  proper  touch 
all  at  once,  and  it  is  in  this  that  failure  generally  lies.  In 
the  first  touch  or  so  that  the  student  will  give  to  the 
painted  ware  he  will  probably  succeed,  against  his 
wish,  in  either  entirely  removing  the  colour  or  else 
smudging  it.  But  the  difficulty  is  not  insurmountable, 
and  when  it  is  conquered  the  only  wonder  will  be  that 
it  was  ever  experienced.  To  give  the  proper  touch  a 
pretty  steady  hand  is  needed,  but  above  all  it  must  be 
well  balanced.  In  the  case  of  the  beginner,  at  any 
rate,  the  wrist  should  be  well  supported,  so  that  the 


hand  and  fingers  have  free  play  and  only  the  weight 
of  the  brush  to  support.  Therefore,  in  doing  a  tile  or 
flat  dish  it  is  advisable  that,  when  the  coat  has  been 
painted  on,  the  dabbing  should  be  done  from  an  arm 
rest,  which  should  lie  as  low  as  convenient  so  that  the 
fingers  may  hold  the  handle  of  the  dabber  pretty  near 
the  hair  end,  by  which  means  more  power  is  obtained, 
and  the  weight  of  the  brush,  although  slight,  is  better 
distributed.  The  brush  will  be  held  between  the  tip  of 
the  thumb,  not  the  side  as  in  painting,  and  the  first 
and  second  fingers,  so  that  it  runs  along  the  first 
finger  to  the  middle  joint.  In  fact,  the  position  of  the 
hand  in  dabbing  is  much  the  same  as  that  of  a  tin- 
man's when  in  the  act  of  writing  with  his  brush  and 
ink.  Now  for  the  touch,  and  I  think  I  cannot  make 
myself  more  clearly  understood  than  by  simply  saying 
that  the  brush  must  act  on  the  paint  only,  and  not  on 
the  ware.  If  the  brush  goes  through  the  coating  of 
paint  the  chances  are  that  it  will  spot  the  layer  effect- 
ually, and  the  brush  may  clog  before  the  dabbing  is 
finished. 

(ti).  With  Regard  to  the  Motion. — Fig.  56  shows  the 
direction  which  the  brush  should  take  over  the  ware. 
Having  first  dabbed  to  comparative  evenness  any 
accumulations  of  colour,  begin  the  regular  dabbing 
at  the  right  hand  upper  corner  of  the  work  ;  move  the 
hand  in  a  constantly  circular  direction,  so  that  every 
portion  is  gone  over  more  than  once.  This  is  the  rough 
dabbing.  The  process  is  in  two  parts — rough  or  coarse 
and  fine  dabbing.  The  first  is  gone  through  quickly, 
so  that  the  layer  on  the  whole  is  rendered  tolerably 
even,  and  the  portion  within  any  one  circuit  of  the 
brush  need  only  be  touched  twice.  The  next,  or  fine 
dabbing,  is  much  slower  work.  The  object  of  this  is 
to  quite  obliterate  what  speckly  appearance  the  brush 
may  have  given  the  paint  in  the  first  dabbing.  The 
first  dabbing  is  done  while  the  paint  is  still  quite 
fresh  and  wet ;  the  second  when  it  has  obtained  some- 
what more  consistence,  and  takes  more  delicate  treat- 
ment. In  this,  therefore,  the  space  within  any  one  cir- 
cuit of  the  brush  is  gone  over  several  times.  A  dia- 
gram of  the  motion  of  the  brush  in  the  second  part 
would  be  too  complicated  to  be  useful,  but  I  shall 
probably  be  sufficiently  understood  by  saying  that  suc- 
ceeding sweeps  of  the  brush  must  lie  nearly  on  the 
line  of  the  preceding.  Above  all,  if  at  any  spot  the 
paint  shows  any  persistence,  particular  and  more 
prolonged  attention  must  be  given  to  such  spot,  so  that 
eventually  the  whole  surface  may  present  an  even 
appearance. 

102.  Warming  the  Ware. — The  student  will  derive 
material  assistance  in  the  second  part  of  the  process, 
from  the  very  simple  expedient  of  warming  the  ware. 
This  warming  has  the  effect  of  inducing  the  little  dots 
of  paint  formed  in  the  rough  dabbing  to  coalesce.     It 
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must  be  very  gentle,  however,  and  very  slight,  or  the 
result  will  be  that  the  paint  is  overdried  and  spoiled  for 
firing,  and  consequently  the  whole  piece  would  have 
to  be  done  over  again.  Hence  the  heat  should  be 
presented  to  the  back  of  the  ware,  and  not  to  the 
front  or  painted  side. 

103.  Softening. — Some  colours  are  more  easily 
dabbed  than  others  :  thus  yellows  are  more  amenable 
than  blues  ;  but  occasionally  some  labour  may  be 
saved  by  the  use  of  the  softener.  When  the  layer  has 
been  brought  into  a  fairly  fine  evenness,  but  it  shows 
a  disposition,  from  drying  or  some  other  cause,  not  to 
yield  completely  to  the  dabber,  the  softener  may  be 
employed  with  advantage  ;  but  it  will  be  recognized 
that,  looking  to  the  condition  to  which  the  paint  has 
been  brought  by  the  fine  dabbing,  the  utmost  delicacy 
of  touch  is  requisite  in  drawing  it  over  the  surface. 
The  operation,  however,  is  one  in  which  the  exercise 
of  proper  care  is  fully  paid  for  by  the  result. 

104.  Paint  to"  dry:' — The  last  difficulty  which  it 
seems  necessary  to  notice  in  this  connection  is  connect- 
ed with  the  brush,  which  may  clog.  I  have  said  above 
that  the  brush  may  clog  before  the  dabbing  is  finished 
if  the  ware  and  not  only  the  paint  is  operated  on. 
This  is  only  a  defect  of  manipulation.  The  clogging 
to  which  I  now  refer  will  show  itself  at  the  outset, 
the  brush  taking  up  the  paint  bodily  and  leaving  white 
specks  of  blank  ware  from  which  the  paint  has  been 
removed.  This  is  a  sign  that  the  paint  is  not  fat 
or  "  open  "  enough,  or  not  thin  enough,  and  it  is  no  use 
trying  to  dab  such  a  layer.  Remove  the  layer,  make 
the  paint  of  the  proper  consistency,  and  start  afresh. 
If  with  the  paint  right  the  brush  should  after  a  while, 
as  it  easily  may,  show  the  slightest  sign  of  having  its 
hairs  touched  with  pigment,  this  will  be  at  once 
removed  by  rubbing  the  tips  on  the  linen  rag,  damped, 
not  wet,  with  spirit. 

105.  Good  dabbing,  in  a  work  in  which  it  properly 
comes,  at  once  stamps  such  work  as  that  of  a  careful 
and  practised  hand,  and  I  have  gone  into  this  in  the 
greater  detail,  inasmuch  as  I  have  not  yet  seen  any 
really  sufficient  instruction  for  it. 

STUDY. 
io5.  For  a  while  the  student  will  have  enough 
on  his  hands  in  endeavouring  to  acquire  facility  in 
painting  a  flat  tint,  but  as  he  will  probably  like  to 
vary  his  work  before  he  has  attained  such  facility,  I 
give  with  this  paper  a  little  subject  suitable  for  paint- 
ing on  a  vase,  such  as  a  pilgrim  vase,  having  a  flat 
centre-piece.  These  things  find  their  most  fitting 
place  on  a  corner  whatnot,  or  an  overmantel,  or  on 
the  upper  side  shelves  of  sideboards,  or  on  brackets, 
and  the  ornamentation  should  be  more  decorative 
than  realistic.  The  subject  is  intended  to  be  one 
of  a  pair,  and  is  very  simple.     A  couple  of  stems  of 


polyanthus,  with  a  few  leaves  at  the  base,  a  sprig  of 
nemophila  as  a  set-off,  and  a  bit  of  grass.  When 
coloured  it  will  be  bright  and  effective.  At  present  it 
is  in  monochrome,  but  an  advance  on  that  last  given. 
We  have  here  back  tints  which  are  practically  back, 
ground,  and  the  greater  portion  of  which  would  be 
sky  if  the  scene  were  entirely  natural,  and  not  merely 
a  little  bit  of  nature  picked  out  and  reset  with  a  view 
to  particular  effect. 

107.  The  background  as  it  will  be  eventually 
painted  is  a  doubly  graduated  one.  At  present  it 
will  be  sufficient  to  indicate  its  place  with  flat  mark- 
ings. Draw  the  outline  on  a  flat  tile.  The  tint  in  the 
upper  part  will  be  of  medium  intensity,  that  in  the 
lower  will  be  somewhat  fatter.  The  outline,  if  done 
clearly,  will  show  distinctly  through  the  paint  if  this 
is  not  laid  on  too  thickly.  In  monochrome  we  shall 
not  have  in  this  study  to  remove  or  "  take  out"  much 
of  what  lies  within  the  outline,  and  we  shall  find  by 
and  by,  when  using  colours,  that  even  with  such  work 
it  will  not  always  be  necessary  to  clear  the  contained 
ground.  But  here  we  shall  have  an  equally  instructive 
lesson  in  toning.  Only  the  parts  which  are  lighter 
than  the  background  need  be  taken  out.  The  lines  of 
light  on  the  grass  and  on  the  edge  of  the  polyanthus 
petals  will  be  made  with  a  pointer,  and  the  spots  on 
the  leaves  with  a  thicker  and  a  softer  one,  or  with  the 
rag.  These  leaf-markings  should  then  be  touched 
with  a  dryish  brush  to  soften  down  the  hard  line  made 
by  the  pointer.  The  nemophila  leaves  and  the  lines 
of  light  on  the  flower-stems  will  be  similarly  treated. 
This  drawing  down  of  a  hard  edge  over  the  part  from 
which  colour  has  been  taken  will  invariably  give 
much  softness.  When  the  tint  thus  produced  is  found 
to  be  not  quite  full  enough,  the  tip  of  the  brush  may 
be  dipped  in  the  oil,  and  the  requisite  fulness  or 
roundness  given  with  very  light  and  delicate  touches. 
The  shadows  will  be  put  in  with  a  deeper  tint.  These 
must  be  laid  with  moderate  strength,  so  as  to  bring 
the  picture  well  out  from  the  back  tint,  and  the 
student  had  therefore  better  let  his  work  dry  a  little 
before  adding  them.  When  more  advanced  and 
better  acquainted  with  the  behaviour  of  his  mixed 
pigment,  he  will  have  no  difficulty  in  laying  in  juxta- 
position with  tints  of  various  depths,  but  at  first  his 
efforts  will  probably  result  in  an  appearance  of  con- 
fusion. When,  then,  the  paint  is  set,  or  about  half 
dry,  which  will  be  in  a  very  little  while,  the  shadows 
may  be  laid.  The  strokes  must  be  firm  and  decisive, 
and  if  well  given,  but  little  effort  will  give  the  requisite 
effect.  Each  petal  should  be  done  with  one  stroke — 
pressing  the  brush  so  as  to  cover  the  space  at  the 
edge,  and  raising  it  towards  the  centre  ;  the  light  part 
here  will  be  taken  out,  and  the  eye  can  be  added  with 
a   touch.      The  large  leaves   will   take   two   leading 
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strokes,  one  for  each  half,  and  the  centre  rib  may  be 
left  or  taken  out,  and  a  touch  of  the  proper  depth  given. 
Most  of  the  cross  marking  on  these  leaves  will  be 
given  with  a  twist  of  the  brush  towards  the  body  with 
the  thumb  in  the  course  of  the  stroke — this  is  specially 
china  painting  touch — and  the  tiny  pitted  appearance 
with  little  touches  here  and  there,  rather  stronger,  with 
a  fine  pencil.  The  other  parts  are  quite  plain  strokes. 
This  tile  may  be  done  in  red,  or  it  will  look  very 
pretty  in  blue,  light  azure  and  deep  azure,  with  a 
touch  of  grey-black  in  the  darkest  parts. 

SCHEMES  FOR  MONOCHROMES. 

108.  Future  studies  will  be  described  with  a  view 
to  reproductions  in  colour,  but  the  student  will  expe- 
rience much  pleasure,  even  when  he  is  able  to  work 
well  in  colour,  in  occasionally  doing  a  little  picture  in 
monochrome.  Of  subjects,  there  is  no  stint  :  most 
good  woodcuts  will  answer  well ;  but  generally,  except 
for  foliage,  good  photographs  give  truest  light  and 
shade,  and  are  softest.  For  foliage,  lithographs  or 
chromographs  may  advantageously  be  followed.  Here 
I  give  a  few  colours  which  look  well  for  monochrome 
work.     The  names  follow  according  to  depth  : — 

Greys. — Pearl  Grey,  with  a  little  old  tile  blue.  For 
the  depths,  a  little  more  old  tile. 

French  Grey,  which  may  be  made  by  adding  a 
very  little  carmine  to  blue-green.     Pearl  grey. 

Grey-Black,  for  the  lights  and  middle  tint,  slightly 
warmed  with  carmine. 

On  a  plate,  the  second  scheme  would  look  well 
with  a  ruby  margin  ;  the  first  with  a  bronzy-green. 

Carmine  or  Rose. — This  colour  for  the  main  tint  ; 
the  high  lights  may  be  touched  very  lightly  with 
yellow  ;  the  depths  with  a  delicate  touch  of  purple. 
Frequently,  carmine  and  rose  are  only  deepened. 

Mauve. — Light  and  deep  mauve  and  violet. 

Vattdyk. — Golden  brown,  vandyk,  German. 

Burnt  Sienna. — Scarlet,  with  a  touch  of  chocolate, 
sufficient  to  give  the  local  tint.     More  chocolate. 

Red.  —  Red,  brunswick  brown,  and  chocolate. 
Brunswick  black,  sepia. 

Blue  -  Green. — Turquoise,  for  distance  and  sky. 
Blue-green.     Blue-green  with  a  touch  of  pearl-grey. 

Blue. — Light  and  deep  azure.     Old  tile. 

Yellow. — The  high  lights  either  taken  out,  or  only 
the  thinnest  wash.  Shade  with  vandyke  and  German 
brown  ;  equal  parts  of  each. 

PREPARING  FOR  FIRING. 

109.  I  will  conclude  this  paper  with  a  few  hints 
on  this  very  important  subject.  The  piece  must  be 
sent  dry  to  the  kiln.  If  it  is  not  dry,  the  paint  will 
rub  off,  and  if  the  paint  is  oily,  it  will  blister  in  the 
muffle.  The  drying  may  be  done  on  a  hot  plate, 
or  in  an  ordinary  kitchen  oven.  This  is  preferable 
to  air   drying.     The  drying  should  be  carried  to  the 


point  where  there  is  no  longer  any  varnished  look 
on  the  paint.  Oven-drying  has  this  greafr  advantage, 
that  it  finds  out  excess  of  oil  or  bad  and  defective 
laying.  The  thicker  the  coating  of  paint,  the  stronger 
will  be  the  heat  required.  Perhaps,  when  the  tile 
comes  out  of  the  oven,  parts  of  the  paint  will  be  found 
cracked  or  curled  up  from  the  ware,  simply  because 
too  much  oil  was  used,  and  the  detection  of  this  be- 
fore firing  saves  time  and  money.  The  defective 
portions  must  be  entirely  removed,  and  the  parts  be 
repainted  and  redried.  One  more  point :  don't  be 
surprised  if  the  piece  comes  out  of  the  home  oven  "a 
bird  of  quite  another  colour."  A  moderate  heat 
changes  many  of  the  colours  ;  to  some  it  gives  a 
"  bloom,"  some  it  darkens,  most  it  greys.  This  is 
nothing.  The  real  tint  will  be  brought  out  in  the  kiln 
if  the  heat  in  firing  is  right. 

(JIo  be  continued.) 
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WING  to  the  widely  prevailing  desire  that 
exists  among  amateurs  to  turn  their, 
attention  mainly  to  ornamental  work  for 
the  decoration  of  the  house  and  home, 
there  is  some  little  danger  lest  [in  the 
pages  of  Amateur  Work  a  tendency  should  be 
shown  to  administer  to  the  demand  for  instruction  in 
the  various  branches  of  decorative  wood-working,  to 
the  exclusion,  or  very  nearly  so,  of  practical  lessons 
in  genuine  carpentry,  which  exhibit  the  manner  and 
method  of  doing  several  pieces  of  outdoor  and  indoor 
work  of  a  solid  and  useful  character,  that,  I  am  sure 
many  an  amateur,  when  they  have  been  brought  under 
his  notice,  will  not  hesitate  to  turn  to  good  account. 
Among  these  bits  of  what  I  may  term  "hole-and- 
corner  carpentry,"  on  account  of  their  unassuming 
and  unpretentious  character,  when  compared  with  the 
elaborate  and  beautiful  work  produced  by  the  fret- 
sawyer,  the  wood-carver,  and  the  cabinetmaker,  it  will 
be  sufficient  at  present  to  name  the  wine-cellar  and  its 
fittings,  the  dustbin,  and  the  skylight.  On  these 
subjects  and  others  of  a  kindred  character  I  hope  to 
offer  some  remarks  in  the  present  volume,  commencing 
with  the  skylight,  because  this  has  been  already  asked 
for  by  a  correspondent  residing  in  the  country,  while 
nothing  has  as  yet  been  mooted  about  the  others, 
although,  as  a  matter  of  fact,  some  hints  and 
suggestions  respecting  them  are  every  whit  as  ne- 
cessary and  desirable. 

I  will  assume  that  many  of  those  who  will  read 
and  take   advantage  of  this  paper,  are  practically 
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acquainted  with  the  construction  of  the  roofs  of 
buildings,  especially  roofing  with  slates  and  tiles;  or, 
at  all  events,  if  they  have  never  actually  tried  their 
hand  at  it,  they  know  very  well  how  the  work  is  done. 
Those  who  are  as  yet  unacquainted  with  it  I  will  refer 
to  Chapter  VI.  of  Household  Building  Art  and 
Practice — the  third  part  of  "  Every  Man  his  Own 
Mechanic,11  in  which  the  modus  operandi  is  fully 
described.  This  will  tend  to  save  both  time  and 
space,    and   enable   me  to    proceed    at   once  to   the 

^1 


mining  the  size  of  the  skylight,  is  to  uncover  a  space 
sufficient  for  the  purpose,  leaving  the  rafters  exposed  ; 
and  let  us  further  suppose  that  the  skylight  is  to  be 
fixed  between  the  first  and  third  of  these  rafters,  as  the 
rafters  A  and  C  in  Fig.  1.  The  intermediate  rafter  B 
may  be  cut  away  or  left  intact  according  to  the  will  of 
the  worker  ;  but  if  it  be  removed,  a  chalk  or  pencil 
line  must  be  made  on  the  underside  of  the  rafters,  at 
D  E,  F  G,  and  similar  lines  above,  the  direction  and 
position  of  the  lines  on  the  upper  side  having  been 


B  B 

PIG.  I. — FRAMING  OF  SKYLIGHT  IN  PLAN'.  FIG.  2. — ENDS  OF  RAFTERS  WHEN  CUT.  FIG.  3.— NOTCH  IN  TOP  AND  BOTTOM  PIECE 
OF  BOX.  FIG.  4. — PIECE  ACROSS  RAFTERS— FRONT  ELEVATION.  FIG.  5.—  PIECE  ACROSS  RAFTERS— END  ELEVATION  AND 
SECTION.  FIG.  6.  — SIDE  ELEVATION  OF  SKYLIGHT  AND  SECTION  OF  ROOF.  FIG.  7. — DIAGRAM  ILLUSTRATING  STRUCTURE 
OF  FRAME,  WITH  SLANTING  SIDES.  FIG.  8.  — SECTION  OF  SLIPS  ROUND  FRAME.  FIG.  9. — DISPOSITION  OF  SHEET  LEAD 
ROUND   FRAME. 


description  of  that  which  must  be  done  by  those  who 
want  to  make  a  skylight  in  a  shed,  for  instance,  or 
any  building  of  one  storey,  or  of  no  great  height,  as  a 
stable.  I  do  not  recommend  any  amateur  to  attempt 
to  make  a  skylight  on  the  roof  of  his  dwelling,  unless 
it  is  so  constructed  as  to  prevent  any  chance  of  falling, 
but  to  leave  this  to  the  professional  workman,  whose 
experience  renders  him  far  better  capable  of  going  on 
a  roof,  and  carrying  out  and  finishing  this  kind  of  work. 
Let  us  suppose  that  the  skylight  is  to  be  made  in 
a  building  roofed  with  slates.  The  first  thing  to  be 
done,  after  inspecting  the  roof  from  within,  and  deter- 


determined  by  drawing  upright  lines  on  the  inside  of 
the  rafters,  A  and  C,  by  aid  of  the  plumb  level.  These 
lines  being  exactly  vertical,  the  lines  vertically  above 
D  E  and  F  G  on  the  upper  surface  of  the  rafters  may 
be  drawn  across  the  three  rafters,  and  the  junction  of 
the  points  thus  obtained  on  the  upper  and  lower  edges 
of  the  sides  of  the  rafter  B,  at  H,  K,  L,  u,  will  give 
vertical  lines  corresponding  to  the  vertical  lines 
obtained  by  the  use  of  the  plumb  level  on  the  inside 
of  the  rafters  A  and  c.  Now  cut  away  the  portion 
shown  by  the  dotted  lines  H  L,  K  m,  with  a  large  tenon 
saw  ;  but  in  doing  this,  be  careful  to  make  the  cut 
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exactly,  and  leaving  the  pencil  lines  showing  at  its 
edge  in  every  part,  for  unless  this  is  done  the  ends  of 
the  cut  rafters  will  not  fit  exactly  and  closely,  as  is 
necessary,  against  the  box  of  the  skylight,  when  it  is 
inserted  in  the  space  thus  made  for  its  reception. 
When  cut,  the  ends  of  the  rafter  when  viewed  from 
the  side  should  present  the  appearance  shown  in 
Fig.  2,  only,  of  course,  at  a  greater  distance  from  each 
other  than  there  represented.  If  the  rafter  is  left 
intact,  a  notch  must  be  cut,  as  in  Fig.  3,  in  the  top 
and  bottom  piece  of  the  box  of  the  skylight,  so  that 
it  may  be  dropped  over  and  rest  upon  the  central 
rafter. 

The  chief  difficulty  to  an  amateur  lies  in  the 
amount  of  angular  work  involved,  but  this  can  be  got 
over  by  the  careful  use  of  the  bevel.  The  next  step 
to  be  taken  is  to  prepare  two  pieces  of  timber,  to  be 
placed  transversely  across  the  rafters,  as  at  F  G  and 
D  E,  in  Fig.  1,  in  which  these  pieces  are  shown  in  plan, 
their  elevation  being  shown  in  Fig.  4,  and  the  end 
elevation  as  well  as  section  vertically  through  a  b 
(Fig.  4),  in  Fig.  5.  These  pieces  are  brought  to  the 
proper  shape  by  planing  down  the  upper  outer  edge, 
as  shown  by  dotted  lines  at  A  (Fig.  5),  and  the  i7iner 
lower  edge,  as  shown  at  B.  When  these  pieces  are 
put  in  their  places  for  fixing,  the  rafters  a,  b,  and  c,  in 
Fig.  1,  drop  into  the  notches  in  c,  D,  and  E,  in  Fig.  4, 
and  the  pieces  are  fixed  by  long,  stout  screws,  driven 
from  the  bottom.  By  this  means,  when  both  pieces 
have  been  put  in  place  and  fixed  by  screws  ;  a  square 
opening,  N  o  p  Q  (Fig.  1)  has  been  formed  whose 
sides  are  vertical,  although  the  surface,  above  and 
below,  consists  of  two  planes,  in  an  oblique  position, 
parallel  to  one  another,  and  separated  by  the  depth  of 
the  rafters.  There  is  no  absolute  necessity  for  carry- 
ing these  cross  pieces  further  than  the  outside  of  the 
rafters  A  and  C  (Fig.  1),  but,  for  my  own  part,  I  prefer 
to  carry  them  even  further  than  I  have  shown  in  the 
drawing  for  the  sake  of  economising  space,  for  the 
purpose  of  giving  as  much  strength  and  stability  to 
the  framing  as  it  is  possible  to  impart  to  it. 

Supposing  Fig.  6  to  represent  the  side  elevation  of 
the  entire  structure  and  section  of  the  roof  in  a  plane 
parallel  with,  and  contiguous  to  the  rafter  forming  the 
right  hand  side  of  the  opening  made  in  the  roof  for 
the  skylight,  c  C  in  this  figure  is  the  rafter  c,  in  Fig.  1, 
and  E,  G,  the  ends  of  the  pieces  D  e,  f  g,  respec- 
tively, in  the  same  figure.  The  method  of  attachment 
by  screws  is  shown  here  also,  holes  being  countersunk 
for  the  reception  of  the  heads  of  the  screws  which  are 
thus  buried  in  the  wood.  The  screws  must  be  driven 
in  vertically:  by  this  I  mean  in  a  direction  parallel 
to  the  sides  of  the  cross  pieces  and  the  rafters  which 
are  all  vertical  planes,  and  not  perpendicular  or  at 
right  angles  to  the  lower   surface  of  the   cross  pieces 


and  rafters,  because  these  surfaces  take  a  slanting 
direction,  or  in  other  words  are  inclined  at  a  certain 
angle,  as  the  case  may  be,  to  the  horizon,  or  any  line 
drawn  truly  horizontal  across  the  figure. 

The  next  thing  to  be  done  is  to  make  a  square  or 
rather  rectangular  frame  to  fit  exactly  into  the  hole 
prepared  in  the  roof,  and  the  side  of  this  frame  that  is 
contiguous  to  the  rafter  C  in  Fig.  1,  and  C  C  in  Fig.  6, 
is  represented  in  Fig.  1  by  o  P,  and  in  Fig.  6  by 
q  p  s  R.  The  slanting  sides  and  the  straight  top  and 
bottom  of  the  frame  should  be  made  of  inch  stuff, 
yellow  deal,  which  when  planed  down  is  about  £-inch 
thick  ;  and  it  will  be  better  and  more  workmanlike  if 
the  four  pieces  of  which  the  frame  is  composed  are 
dovetailed  together.  If  any  are  inclined  to  think 
that  this  is  a  difficult  job,  let  me  assure  them  that 
practically  there  is  no  more  difficulty  in  making  a 
frame  of  this  shape  than  there  is  in  making  a  cucumber 
frame,  or  in  making  a  square  box  of  the  same  depth 
at  all  four  corners,  for  as  a  glance  at  Fig.  7  will  show 
them  that  the  frame  with  slanting  sides  that  they  are 
engaged  on  is  nothing  more  than  a  certain  section  of 
either  box  or  cucumber  frame.  Care  must  be  taken  to 
cut  the  ends  of  the  pieces  that  form  the  sides  at  the 
proper  angle.  This  will  be  done  by  regulating  the 
bevel  by  the  bottom  of  one  of  the  rafters  and  the  in- 
side of  the  lower  cross  pieces.  Having  done  this, 
tighten  the  bevel  to  prevent  the  parts  from  being 
moved  further  apart  or  brought  closer  together  by 
any  mischance,  and  the  angle  thus  obtained  holds 
good  for  all  the  angles  you  may  have  to  cut  through- 
out the  work.  When  the  frame  is  put  together,  plane 
down  the  upper  and  lower  edges  of  the  top  and  bot- 
tom pieces  to  the  slope  of  the  edges  of  the  sides. 

Now  lift  the  frame  into  its  place,  as  shown  in 
Fig.  6  by  Q  psii.  The  bottom  R  S  should  be  flush  with, 
and  in  the  same  plane  throughout  with,  the  lower 
surfaces  of  the  cross  pieces  E  and  G  :  the  top  Q  P 
will  be  several  inches  above  the  upper  surfaces  of  the 
rafters — 6  inches  will  be  sufficient,  and  the  side  of  the 
frame  may  be  from  9  to  12  inches  broad,  according  to 
the  depth  of  the  rafters.  If  the  work  has  been  pro- 
perly done  throughout,  the  outer  vertical  sides  of  the 
frame  should  fit  tightly  and  closely  against  the  inner 
sides,  also'  vertical,  of  the  opening  into  which  it  has 
been  fitted,  and  it  should  be  fixed  by  stout  screws 
driven  through  the  sides  of  the  frame  from  the  inside, 
and  passing  into  the  sides  of  the  rafters  and  cross 
pieces.  The  ends  of  the  cut  rafter  B  (Fig.  1),  received 
and  held  in  place  by  the  central  notch  D  (Fig.  4)  in 
each  cross  piece,  should  be  further  fastened  to  the 
frame  by  nails  or  screws  as  preferred.  Whichever 
are  used,  they  should  be  driven  in  the  direction  shown 
by  the  arrows  at  Y  and  z,  from  the  interior  of  the 
frame. 
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The  frame  having  been  fixed,  the  next  thing  to  be 
thought  of  is  a  light  for  the  top,  and  this  is  made 
in  precisely  the  same  manner  as  a  light  for  a  cucum- 
ber frame.  There  is  no  necessity  to  describe  it  here: 
those  who  wish  for  directions  in  making  a  glazed 
light  of  this  description  will  find  them  in  Chapter  X. 
of  "  Constructional  Carpentry  and  Joinery,"  which 
forms  Part  II.  of  "Every  Man  His  Own  Mechanic." 
The  light  may  be  fixed  as  shown  at  A  E,  in  Fig.  6,  in 
which  case  it  may  be  screwed  down  to  the  frame.  If 
it  is  required  to  be  movable  for  the  sake  of  ventila- 
tion, the  upper  part  of  the  frame  B  must  be  attached 
with  hinges  to  the  upper  edge  of  the  top  of  the 
frame.  If  within  reach,  it  can  be  opened  and  fixed 
when  open  by  means  of  an  iron  stay  x  z  :  if  out  of 
reach,  it  may  still  be  opened  by  means  of  an  arrange- 
ment of  cords  and  pulleys,  though  this  would  be 
attended  with  a  little  difficulty.  At  all  events,  a  con- 
trivance could  be  made  to  effect  the  opening  and 
closing  of  the  light  if  desired. 

The  last  step  in  the  undertaking  is  to  make  that 
portion  of  the  roof  which  immediately  surrounds  the 
frame  proof  against  the  entrance  of  rain  and  wind  ; 
and,  first  of  all,  a  piece  of  sheet  lead  about  6  inches 
wider  each  way  than  the  width  of  the  frame  must  be 
nailed  against  the  outer  surface  of  the  side  P  S  of 
the  frame  of  the  skylight,  as  shown  at  a  b  c  in  Fig.  6. 
This  must  be  carried  upwards  tinder  the  slates,  so  as 
to  receive  the  rainfall  that  trickles  down  from  the 
ridge  of  the  roof  towards  the  back  of  the  skylight. 

This  piece  of  lead  with  the  slates  lapping  over  it 
is  shown  at  a  in  Fig.  9,  in  which  I  have  attempted  to 
show  in  plan  the  method  of  securing  the  roof  against 
wind  and  weather.  A  similar  piece  of  sheet  lead 
shown  by  the  black  line  d  e  f  in  Fig.  6,  and  at  d  in 
Fig.  9,  is  nailed  on  to  the  outer  side  of  the  bottom 
piece  of  the  frame,  but  this,  instead  of  being 
turned  up  under  the  slates  as  in  the  case  of  a 
at  the  top,  is  brought  down  over  them.  It  will 
be  as  well  for  the  amateur  to  nail  slips  round  the 
edge  of  the  frame  where  it  touches  or  rather  begins  to 
rise  above  the  rafters  and  cross  pieces,  about  ii  inch 
square  and  of  the  shape  shown  in  Fig.  8  ;  the  slates, 
when  replaced,  are  brought  close  up  to  the  thin  edge 
A  of  this,  which  edge  should  be  a  little  higher  than  the 
thickness  of  two  slates,  placed  one  on  top  of  the 
other  as  in  slating,  and  the  slips  are  of  material 
assistance  in  turning  the  lead  under  or  over  the  slates 
as  the  case  may  be.  Before  the  upper  part  of  the  ends 
of  the  piece  a  (Figs.  6  and  9)  are  turned  over  the  edges 
of  the  frame  and  nailed  down,  the  upper  part  of  the 
ends  of  the  pieces  g  and  h  are  turned  over  the  upper 
edges  of  the  frame,  under  the  piece  a,  and  securely 
nailed  down  with  flat  headed  nails.  The  overlapping 
ends  of  a  are  then  brought  over  the  ends  of  the  pieces 


^and  h  lying  below  them,  the  upper  and  upright  parts 
being  nailed  to  the  frame  on  to  the  upper  ends  of  the 
side  pieces,  and  the  lower  and  flat  parts  being  above 
the  lower  and  flat  parts  of  the  side  pieces  of  lead.  By 
this  means  the  water  is  carried  from  the  top  piece  of 
sheet  lead  on  to  the  side  pieces,  and  by  these  carried 
on  to  the  slates  or  to  the  lower  piece  of  sheet  lead  d. 
The  lower  ends  of  the  side  pieces  g  and  h  should  be 
bevelled  off  as  shown,  and  the  soft  metal  should  be 
pressed  on  all  sides  with  the  edge  of  a  hard  piece  of 
wood  in  order  to  mould  it  as  much  as  possible  to  the 
form  of  the  slates  where  it  overlaps  them.  The 
width  of  the  lead  where  it  overlaps  the  slip  round  the 
frame  itself  and  the  slating  should  not  be  less  tha? 
6  inches  and  not  more  than  9  inches,  and  to  this  must 
be  added  the  width  of  the  lead  that  covers  the  side 
of  the  frame  in  the  case  of  each  slip. 

To  make  the  interior  that  is  covered  by  the  sky- 
light as  secure  from  draught  as  possible,  it  will  be  as 
well  to  draw  a  pencil  line  round  the  under  side  of  the 
frame  of  the  light,  the  top  of  the  box  serving  as  a 
guide,  and  to  nail  |  inch  slips  to  the  frame,  the  inner 
edge  of  each  slip  nearly  touching  the  pencil  line. 
These  must  be  fixed  to  the  sides  and  bottom  piece  of 
the  frame  only,  and  not  to  the  under  side  of  the  top, 
if  it  is  made  to  open,  and  the  upper  edge  of  the  slip 
attached  to  the  bottom  piece  must  be  bevelled  so  as 
to  be  vertical  in  position.  If  the  amateur  can  use  the 
soldering  iron  he  may  make  a  finish  to  the  job  by 
soldering  down  the  edge  of  each  piece  of  lead  to  that 
which  is  immediately  below  it,  but  there  is  no  absolute 
necessity  to  do  this. 

HINTS  ON  SLEDGE  BUILDING. 

By  BETA. 


MAY  just  say,  by  way  of  introduction, 

that  the  sledije  which  I  am  now  going  to 

describe  is  not  built  on  the  same  lines 

as  are  perhaps  the  generality  of  sledges, 

but  I  think  that  for  several   reasons— 

notably,  its  simplicity  of  construction,  its  lightness,  and 

its  strength — it  will  recommend  itself  to  those  who 

intend  to  make  a  small  sledge. 

The  first  thing  to  consider  is  the  choice  of  wood, 
and  with  regard  to  this  I  may  say  that  almost  any 
sort  of  wood  will  do.  Ash  makes  very  good  "runners," 
but  if  you  prefer  to  use  deal  it  will  suit  well  enough, 
and  it  has  the  advantage  of  being  light. 

You  will  require  two  pieces  of  wood  for  the 
runners,  4J-  feet  long  by  2  inches  wide  by  I  inch  to 
J  inch  deep.  Also  cut  two  more  pieces  similar  to 
these,  thus  making  four  in  all.  Now  take  one  of  these 
pieces,  which  should  be  as  free  from  knots  as  possible 
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and  bore  holes  in  it  \  inch  in  diameter,  J  inch  from 
each  end  ;  put  this  on  the  floor,  placing  two  blocks  of 
wood  3  inches  high  under  each  end.  That  done,  put 
on  the  centre  of  your  runner  sufficient  weights  to 
bring  it  gradually  to  the  floor.  Now  cut  one  of  your 
remaining  lengths  so  as  just  to  reach  across  the  bent 
runner  from  end  to  end,  and  bore  and  countersink 
two  holes  facing  those  already  made  in  the  runner. 
These  two  lengths  will  have  to  be  bolted  together 
with  short  bolts,  \\  inch  long.  Put  the  bolts  through 
the  holes  from  the  top,  and  screw  up  the  nuts  from 
underneath.  Before  doing  this,  however,  cut  out  of 
the  upper  surface  of  the  straight  length  six  grooves 
about  J  inch  deep  and  i\  inches  wide,  as  at  E,  F,  G,  H, 
K,  M,  in  Fig.  1.  The  two  pieces  may  now  be  bolted 
together.  Small  pieces  of  wood  must  now  be  put 
between  these  lengths,  at  the  places  marked  P  in 
Fig.   1,  and  secured  by  small  screws.     These  pieces 


two  pieces  of  wood,  I  foot  by  2  inches  by  \  inch,  and 
cut  the  ends  as  shown  at  B,  Fig.  2.  Place  one 
upright,  as  s  S  in  Fig.  1 — viz.,  3  inches  behind 
the  centre  of  the  sledge.  This  must  be  secured  by 
an  iron  right  angle  (one  with  about  three  holes  in  each 
arm  is  most  suitable),  x  in  Fig.  1.  The  wood  should 
be  cut  out  a  little,  so  as  to  let  the  iron  lie  flush  with 
the  leg  and  the  body  of  the  sledge.  Another  leg  must 
now  be  fixed  12  inches  behind  this.  The  remaining 
two  occupy  similar  positions  on  the  other  side.  Now 
take  the  two  pieces,  the  ends  of  which  are  marked  B, 
Fig.  2,  and  cut  at  equal  distances  apart  on  the  broad 
side  eight  grooves  \  inch  deep  and  1  inch  wide.  The 
two  pieces  must  now  be  fixed  on  the  supports  from 
front  to  back.  Now  cut  eight  pieces  of  wood,  13  inches 
by  I  inch,  to  fit  in  these  grooves  before  mentioned. 
These  may  either  be  glued  or  fastened  by  springs. 
Wedge  in  tight  two  pieces  of  wood,  as  shown  S  X, 
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PIECES  of  seat.    Scale,  i^  inches  to  1  foot. 


FIG.  2.— SUPPORT    AND   SIDE- 


should  be  "  halved,"  as  it  is  called,  into  the  top  and 
bottom  pieces  of  the  runners,  the  ends  of  each  piece 
being  notched  to  the  depth  of  half  its  thickness,  and 
corresponding  notches  being  made  in  the  pieces  of 
the  runners  for  their  reception. 

We  have  now  one  side  of  the  body  of  the  sledge 
complete,  and  the  next  thing  to  do  will  be  to  make 
the  other  in  a  similar  manner.  This  done,  six  cross 
pieces,  13  inches  long  by  i\  inches  by  %  inch,  must  be 
cut  to  fit  in  the  grooves  E,  F,  G,  H,  K,  II  ;  they  should 
be  made  of  ash,  or  some  such  tough  wood,  and  may 
be  secured  by  a  couple  of  screws  at  each  side. 

The  next  thing  to  be  made  is  the  seat,  or  before 
going  on  with  that,  it  will  be  well  to  screw  on  the 
bottom  of  each  runner  a  thin  strip  of  steel,  or,  if  that 
is  not  readily  obtainable,  hoop  iron  may  be  used. 

Now  cut  four  pieces  of  wood  8  inches  by  2  inches 
by  1  inch  for  the  four  corner  supports  of  the  seat. 
The  top  of  each  must  be  cut  as  shown  at  A,  Fig.  2  ; 
the  face  shown  is  the  broad  or  front  one.     Now  cut 


and  R  x,  halving  each  together  at  the  centre,  so  as 
to  be  flush  on  both  sides  when  joined.  Similar  pieces 
must  be  put  at  the  other  side  and  between  the  two 
front  uprights  also. 

The  piece  marked  K  w  may  either  be  put  in  or 
not ;  it  tends,  however,  to  increase  the  stability  of  the 
seat.  There  only  remains  the  back  of  the  seat  to  deal 
with  now.  It  hardly  needs  a  special  description,  I 
think,  as  a  glance  at  the  diagram  will  explain  it. 

The  sides  marked  z  D  should  be  13  inches  by  1  inch, 
and  pivoled  with  a  strong  screw  at  D.  Four  holes  must 
be  cut  in  the  upper  part  of  z  D,  to  let  in  the  ribs  form- 
ing the  back.  The  rib  on  the  seat  just  behind  the 
back  must  project  a  little,  as  at  v.  The  corresponding 
rib  at  the  front  of  the  seat  should  also  project  so  as  to 
turn  the  back  that  way  if  necessary. 

The  sledge  is  now  complete,  and  may  be  painted 
in  any  colour  to  suit  your  taste.  It  may  be  drawn  by 
a  cord  fastened  to  the  cross-piece  E.  It  will  be  found 
to  run  very  easily  and  surmount  most  obstacles. 
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THE 


STOP-CHAMFER  PLANE. 

By  J.  F.  T.  BAILEY. 


ITS  UTILITY  AND  IMPORTANCE  TO   THE  AMATEUR 
WOOD-WORKER, 

HOME  few  weeks  past,  looking  through 
Volume  I.  of  Amateur  Work,  I  lingered 
over  the  handsome  designs  given  at  page 
453  of  the  "Lily''  Overmantel  Mirror, 
and  determined  to  hazard  the  attempt  to 
make  one.  Without  difficulty  I  cut  all  the  "  Fret- 
work ;  "  but  not  being  by  any  means  a  practised  hand 
with  tools,  and  in  the  real  sense  of  the  word  only 
"  An  Amateur,"  I  had  to  give  up  the  idea  of  "  mor- 
tising" in  the  frame,  and  adopted  the  plan  of  jointing, 
employed  in  the  making  of"  Oxford"  picture  frames. 

This,  with  due 
care,  I  success- 
fully accom- 
plished, produc- 
ing as  close 
joints  as  a  "mor- 
tise." I  cut  my 
frame  of  ii-inch 
yellow  pine,  and 
secured  each 
joint  with  glue 
and  l£  -  inch 
screws  from  the 
back. 

When  the 
frame  was 
made,  it  ap- 
peared to  me  it 
would  relieve 
the  straight  edges  if  "stop-chamfered."  Here  I  was 
in  a  dilemma.  How  was  this  to  be  done  ?  I  knew  that 
unless  all  the  "  stops  and  chamfers  "  were  perfect,  my 
frame  would  be  spoiled. 

In  my  difficulty  I  consulted  a  friend  who  had  just 
finished  a  "  Lily"  mirror  from  the  same  designs  ;  he 
at  once  introduced  to  my  notice  the  very  tool  I  needed 
—viz.,  a  "stop-chamfer  plane,"  which  he  procured 
from  Messrs.  Booth  Brothers,  63,  Upper  Stephen 
Street,  Dublin.  I  was  incredulous  that  any  so-called 
plane  could  cut  both  "  stop  and  chamfer j  "  but  I  took 
it  home,  and  on  a  spare  piece  of  wood  tried  it,  when, 
to  my  delight,  I  found  it  perfectly  successful  at  the 
first  trial. 

This  tool  is  the  same  as  I  find  noticed  at  page 
402,  in  the  June  part  (1883).  It  will  cut  any  chamfer 
from  5-  inch  to  ij  inch,  by  means  of  the  movable 
block  "a,"  which  regulates  the  size,  the  iron  behind 
of  course  being  moved  with   it,     I   required  for  my 
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frame  a  A-inch  chamfer,  and  regulated  the  plans 
accordingly  :  then  pencil-marked  the  points  from,  and 
to,  which  the  chamfers  were  to  be  cut  ;  put  each 
piece  of  the  frame  on  the  edge  of  an  ordinary  kitchen 
table  (in  the  absence  of  a  bench),  and  with  a  penknife 
cut  a  small  V-shaped  nick  about  '-inch  on  the  pencil- 
marks  ;  placed  the  plane  on  the  edge  of  the  wood, 
about  4  inches  in  front  of  the  V  ni(  1:  a  d  drew  back 
the  plane,  the  iron  touching  the  eugc  lightly  until  it 
met  the  nick,  into  which  it  at  once  went.  This,  then, 
was  the  starting-point  of  both  "  stop  and  chamfer!' 
A  forward  movement,  then,  as  with  an  ordinary  plane,  to 
within  a  short  distance  of  the  other  end,  and  off  came 
the  first  shaving  beautifully,  this  movement  repeated 
from  each  end,  each  time  bringing  back  the  iron  to  the 
starting-point  or  nick,  until  no  more  shavings  will 
come  off;  a  most  perfect  "stop  and  chamfer"  is  pro- 
duced, such  as  I 
have  not  seen 
equalled  by  any 
other  means, 
from  the  hands 
of  even  the 
most  skilful  car- 
penter, as  each 
"stopandcham- 
fer"  must  be  at 
the  same  angle 
and  same  size, 
when  this  tool 
is  used.  It  was 
thus  I  "stop- 
chamfered  "  my 
frame  in  a  most 
perfect  manner, 
without  having 
previously  used  the  plane.  No  experience,  no  trouble, 
not  even  extra  care,  is  required  to  enable  the  veriest 
tyro,  by  means  of  this  plane,  to  make  as  good  a  "  stop- 
chamfer  "  as  is  possible  to  be  made. 

Certainly  no  amateur  can  afford  to  be  without  one, 
and  it  would  be  a  most  valuable  addition  to  the  stock 
of  even  the  most  expert  workman.  And  I  am  con- 
fident that  every  amateur  who  uses  it,  will  say  with 
me,  in  his  difficulty  of  "  stop-chamfering,"  that  this 
plane  of  Messrs.  Booth  is  a  perfect  solution  in  this 
case  of  the  problem,  Quod  erat  faciendum. 

I  hope  you  will  excuse  my  lengthy  remarks  on  so 
simple  a  matter,  but  my  desire  is  solely  to  aid  my 
brother  "amateurs,"  as  I  desire  being  aided  myself ;  for 
oftentimes  I  fear  that  meagreness  of  details  interferes 
to  prevent  many  amateurs  attempting  some  pretty  work 
which  otherwise  they  might  successfully  accomplish. 
I  am  pleased,  however,  to  admit  that  this  drawback  is 
not  to  be  found  in  the  pages  of  Amateur  Work. 
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BYSSOPHANIE:    A  CHEAP   SUBSTITUTE 
FOR  STAINED  GLASS. 

A  NEW  ART  WORK  FOR  AMATEURS, 
By  J.  W.  CLEESON-WHITE. 


I— THE  WORK—  MATERIALS'AND  PROCESS, 

N  the  ancient,  well-worn  story  of  Columbus 
and  the  egg,  the  point  rests  simply  on 
the  adaption  of  ordinary  means  to  a 
novel  purpose.  We  can  fancy  after  he 
had  stood  the  egg  on  its  end,  that  the 
bystanders  (or  sitters,  for,  if  I  remember  rightly,  it  was 
most  solemnly  illustrated  in  the  past  age  of  "  Scien- 
tific Anecdote  ")  no  doubt  thought  it  an  uncommonly 
feeble  sell,  and,  still  more  likely,  tried  to  repeat  the 
ioke  on  all  their  friends  during  the  following  days, 
with  the  fatal  result  of  finding  that  (like  the  egg)  the 
point  was  entirely  crushed  with  "My  dear  fellow,  I 
saw  that  done  ages  ago."  This  scathing  rejoinder 
may  be  the  mental  criticism  of  those  who  read  this 
paper,  but  to  the  writer  it  is,  if  not  wholly  a  new- 
thing,  still  a  ready  means  to  a  somewhat  novel  end. 

The  desire  for  a  substitute  for  stained  glass  is 
common  to  many  who  fail  often,  alas,  from  the  best  of 
reasons,  to  obtain  the  coveted  luxury;  and  while  theo- 
retically we  all  agree  with  art  purists,  echo  each  word 
of  Ruskin  with  approval,  try  in  short  to  "live  up  to  our 
teapots,'' still  in  each  one's  "darling  fault"  comes  a 
little  relaxation.  We  object  to  shams,  of  course,  in 
tolo,  but  then  the  "  colour,  don't  you  know,"  or  some 
saving  clause  is  found  to  allow  the  plausible  substitute 
to  exist  temporarily  until  we  can  replace  it  with  the 
actual  thing.  If  a  penny  Japanese  fan  or  a  threepenny 
vase  is  snubbed  by  the  strictly  old-china  maniacs,  we 
say  yes,  but  then  the  feeling  is  different  to  an  English 
ornament  of  the  same  price,  and  though  of  bad  work- 
manship and  worse  finish,  as  the  modern  stuff  made  for 
Europe  now  so  often  is,  we  rely  on  the  "feeling"  and 
rest  content.  The  question  of  it  all  seems  to  be 
whether  in  any  case  it  is  allowable  to  have  any 
decoration  at  all  if  the  best  is  beyond  our  reach. 
But  this  text  suggests  so  long  a  following  up  that  I 
feel  sure,  if  I  did  not  lose  myself  in  its  maze,  my 
readers  might,  and  even  our  editor  himself  might  pos- 
sibly suggest  that  it  was  rather  beyond  the  limits  of  this 
paper.  So  leaving  ethics,  high  art  theories,  and  dis- 
cursive chatter,  let  me  say  at  once  that  I  offer  only  a 
suggestion  for  a  clear  decorative  material  for  our 
windows  that  will  admit  the  light  while  softening  it, 
and  hide,  perchance,  an  outlook  or  inlook  that  it  may 
be  desirable  to  conceal. 

Many  things  have  been  tried  to  accomplish  this 
purpose,  but  the  old  advice  of  Iago,  "Put  money  in 


thy  purse,"  is  very  needful  in  all  that  have  come  to  my 
notice.  One  has  seen  pleasant  results  from  Diaphanie, 
Vitremanie,  and  the  like,  but  in  these  processes,  putting 
aside  the  cost,  one  is  limited  to  printed  designs  of 
comparatively  few  subjects,  and  likely  to  be  reproduced 
in  any  one's  house,  which  I  take  it  is  always  objection- 
able to  one  who  loves  to  see  his  house  with  a  character 
of  its  own.  Thus  I  claim  for  the  more  modest  Bysso- 
phanie  its  chief  good,  in  allowing  personal  reproduc- 
tion of  any  ornament,  original  or  copied,  old  or  new, 
that  will  adapt  itself  to  the  proposed  treatment.  The 
cost  is  very  much  less  than  any  of  the  other  processes 
— a  few  pence  only  against  the  shillings  of  the  least 
costly,  and  not  one-hundredth  part  that  of  the  real 
article,  which  must  be  almost  the  only  lasting  reason 
whereby  any  imitation  can  exist. 

Then,  again,  to  those  who  want  this  work  (I  fear  I 
pleadit  ratherliketheprospectusof  "The  Greatest  Want 
of  the  Day  Company,  Limited,"  that  forms  such  en- 
ticing reading  to  the  would-be  investor) — the  archaeo- 
logical media-valist  (more  archy  than  logical,  to  make 
a  bad  pun)  who  swears  by  Pugin  may  emblazon  his 
windows  in  as  angular  and  correct  designs  as  his 
fancy  willeth  ;  the  gentle  and  sad  aesthete  may  deck  his 
panes  with  dainty  conceits  and  subtle  studies  in  sweet, 
rhythms  ;  the  Early-English-Queen-Anne-Japanesque 
individual  so  difficult  to  classify  (you  know  the  man  I 
mean,  who  thinks  S.  P.  R.  I.  N.  G.  in  quaint — always 
quaint — capital  letters  of  infantile  design  peppered 
around  a  tall  Greek  damsel,  with  hair  in  mode  I S83, 
and  a  bough  of  Japanese  hawthorn  stuck  in  an  Etrus- 
can pot  on  a  Minton  tile  pavement,  with  Egyptian 
columns  and  a  South  Kensington  portiere  for  back- 
ground, the  perfect  ideal  of  simple  high  art);  or  the 
ordinary  lover  of  pretty  things,  may  all  unite  in  this 
one  object  if  they  will.  This  Utopian  idea  is  so 
thrilling  that  I  must  leave  fancy  and  come  to  bald, 
simple  fact. 

The  work  proposed  is  simply  to  draw  a  black  out- 
line on  the  ordinary  tracing  cloth  (not  paper)  of  the 
shops,  and  colour  it  with  Judson's  Dyes  ;  and  here,  I 
fear,  comes  the  response  I  dreaded  to  the  Columbian 
"  See  how  it's  done,"  after  which,  I  fear,  you  will  think 
it  is  not  worth  calling  a  new  art,  or  possibly  not  worth 
trying.  Yet  I  feel  sure,  if  tried,  you  will  be  as  pleased 
with  the  result  as  I  was,  as  in  my  own  case  it  far 
surpassed  the  modest  expectations. 

With  regard  to  the  cost  and  necessary  materials 
the  liquid  ink  is  is.  the  bottle  ;  this  is,  however,  not 
necessary  for  the  bolder  work.  The  tracing  cloth 
runs  from  18  inches  wide  at  9d.  per  yard  to  42  inches 
at  2s.  Judson's  Dyes  are  sold  at  6d.  per  single  bottle, 
the  coloured  inks  at  id.  per  bottle,  and  the  powder 
dyes  also  id.  per  packet  ;  the  colours  can  be  diluted 
with  water,   and  some  of  them  will  mix  to  produce 
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complementary  colours,  but  not  all,  so  that  a  second 
wash  is  better  over  the  dry  colour  than  the  colours 
mixed  when  liquid.  Amongst  the  most  useful  of 
Judson's  are,  scarlet,  dark  crimson,  orange,  green, 
canary  and  blue — the  primary  colours  being  almost 
sufficient  for  this  purpose.  These  colours  can  be 
applied  with  any  ordinary  camel's  hair  paint-brush. 
The  straight  lines  are  best  if  ruled  by  a  drawing  pen 
of  two  flexible  steel  points  connected  by  a  screw, 
found  in  any  set  of  drawing  instruments,  or  obtain- 
able from  6d.  to  is.  6d.  separately  ;  with  this  pen,  one 
can  ensure  an  equal  line,  broad  or  fine,  but  the  same 
throughout,  giving  to  all  the  more  formal  parts  of  the 
work  a  satisfactory  finish. 

In  working  out  this  process  to  carry  it  out  success- 
fully, it  is  not  necessary  that  the  glass  should  be  loose, 
as  it  may  be  done  on  windows  or  doors  already  fixed, 
though  it  is  easier  to  work  and  rather  more  likely  of 
success  if  done  on  panes  of  glass  the  exact  size  of 
existing  ones.  First  decide  on  your  design — of  this 
more  anon — then  trace  it  in  bold,  clear,  but  not  too 
fine  outlines  on  the  best  tracing  cloth  the  exact  size  of 
the  pane  to  be  decorated.  The  tracing  is  best  if 
drawn  with  the  liquid  Indian  ink  sold  by  all  artists' 
colourmen — the  ordinary  Indian  ink  will  do ;  but  in 
some  cases  I  think  that  Judson's  Gold  might  replace  the 
ink,  as  it  would  show  equally  opaque  against  the  light, 
and  if  used  on  inside  work,  look  more  decorative  by 
reflected  light,  which  as  a  rule  reduces  the  best 
stained  glass  to  an  ugly  surface  of  uneven  leadwork. 
When  the  tracing  is  finished,  paste  it  with  common 
paste,  or  better,  isinglass  dissolved  in  spirits  of  wine, 
according  to  a  well-known  receipt.  The  pasting  is  no 
trouble  in  this  process,  as  the  cloth  clings  easily  to 
the  glass,  or  if  pressed  with  a  sheet  of  paper  over  it, 
leaves  no  air  bubbles  to  form  unsightly  spots.  When 
this  is  dry  paint  each  part  of  design  with  Judson's 
Dyes,  either  diluted  or  pure,  to  the  required  tint. 
Several  paintings  of  the  same  colour  will  be  required 
for  the  darker  shades.  This  completes  the  work  to 
be  done,  and  forms  a  very  satisfactory  result  if  the 
design  is  well  chosen.  If  two  separate  panes  are  used, 
they  may  be  fixed  with  the  cloth  between  the  new 
and  the  old  pane,  so  as  to  avoid  injury  from  dust  and 
dirt.  It  is  not  needful  that  each  patch  of  colour  should 
be  regularly  uniform  in  tint,  as  a  somewhat  broken 
surface  gives  a  less  mechanical  effect,  more  like  the 
unequal  tints  of  the  real  stained  glass. 

When  applied  to  glass  already  fixed,  the  stain- 
ing must  be  done  before  fixing,  and  is  best  if  the 
sheet  of  cloth  is  pasted  with  common  thin  paste  on 
any  pie:e  of  glass,  the  process  being  carried  on  as 
before,  and  -*hen  finished  peeled  off  the  glass  and 
fixed  to  its  rightful  pane. 

Now  to  return  to  the  subject  of  the  designs  suit- 


able, and  this  I  think  is  a  very  important  consideration; 
for  although  the  decoration  to  some  extent  may  stand 
in  place  of  stained  glass,  it  is  evident  that  the  nearer 
the  imitation  is  carried,  the  more  the  difference  is  felt, 
whereas  by  using  a  special  design  and  colouring  the 
effect  of  stained  glass  may  be  obtained,  though  perhaps 
with  different  details.  But  before  pointing  out  actual 
subjects  it  is  necessary  to  emphasize  the  importance  of 
a  bold  clear  outline,  as  whether  actually  to  imitate 
leaded  work,  or  simply  to  detach  the  figures  and  keep 
the  colours  well  divided,  a  firm  black  outline  is  of  the 
first  importance.  Next,  it  is  as  well  to  note  how  much 
the  style  of  design  chosen  depends  in  the  place  the 
finished  work  will  occupy,  as  for  a  window  blind,  or 
screen,  soft  colouring  and  delicate  detail  will  be  best; 
while  for  the  upper  panes  of  an  outer  door  or  stair- 
case window,  bold  subjects  and  rich  deep  colouring 
would  be  best  in  most  cases.  If  imitating  actual 
glass,  note  that  all  colours,  save  yellow,  must  be  cutout 
of  the  piece  glass,  and  therefore  must  fill  complete 
portions  of  the  design  ;  but  yellow,  and  I  think  a  light 
brown  may  be  applied  in  touches  or  lines  on  common 
transparent  or  ground  glass,  and  burnt  in  after  ;  in 
other  words,  a  berry,  say,  must  be  all  one  piece  of  green 
glass  or  red,  and  cannot  shade  from  green  to  red 
in  the  same  piece.  While  rich  colouring  is  possible, 
though  a  great  secret  of  this  consists  in  the  arrangement 
of  the  colours  so  that  one  complementary  colour 
deepens  and  heightens  the  effect  of  its  neighbour,  a 
specially  good  effect  is  obtained  by  tracing  firm  out- 
lines of  any  suitable  print  or  drawing,  say  a  woodcut 
of  the  Albert  Durer  period,  Walter  Crane's  black  and 
white  work,  Millais'  earlier  drawings — in  short,  any 
design  where  form  and  outline  form  the  principal  effect, 
and  not  light  and  shade  or  minute  details.  The  tracing 
should  be  left  the  clear  white  of  the  cloth,  the  shading 
indicated  by  light  washes  of  brown  or  Indian  ink,  and 
the  background  of  the  panel  filled  with  a  delicate 
colour,  while  the  border  surrounding  it  may  be  of  a 
rather  deeper  tints. 

For  coloured  subjects,  nothing  could  be  better 
than  Walter  Crane's  Toy  Books,  particularly  "  Jack 
and  the  Beanstalk  "  and  "  Blue  Beard  "  (6d.  each). 
Each  page  would  suffice  for  a  pane  in  an  ordinary 
window,  the  size  being  made  out  by  a  simple  border  ; 
while  the  panel  filled  in  the  books  themselves  with 
the  text  might  hold  either  the  few  words  necessary  to 
recall  the  story,  or  a  suitable  proverb  or  motto,  or  be 
omitted,  and  the  missing  part  supplied  to  complete 
the  picture.  The  pictures  by  H.  S.  Marks,  to  be 
found  in  the  Christmas  Numbers  of  the  Illustrated 
papers,  are  also  adaptable.  A  supplement,  "  The 
Banquet,"  issued  with  the  '•Architect,"  is  an  excellent 
design  for  a  long  low  panel.  In  these,  the  original 
colours    should   be    imitated   as   nearly   as  possible. 
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FIG.   3. — FIGURED  DESIGN   FOR    BYSSOrHA.NIE. 


BYSSOPHANIE :  A  CHEAP  SUBSTITUTE  FOR  STAINED  GIASS. 


FIGS.   4   AND  6. — DESIGNS   FOR   BORDERS.      FIGS.    5   AND  7.  — CORNERS.      PIG.   8.— HERALDIC   rANEt.. 
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Japanese  designs  from  the  native  books  now  so 
easily  obtained,  would  also  be  available.  Religious 
subjects  could  be  found  in  abundance  of  just  the 
right  style  to  be  thoroughly  in  keeping,  as  well  for  the 
deeply  coloured  ones  as  for  those  tinted  only. 

In  this  last  class  of  work— the  outlines  of  Flaxman 
and  Retsch,  the  illustrations  to  Crane's  "  Grimm," 
many  of  Moyr  Smith's  pictures  issued  in  "  Decoration  " 
(a  monthly  journal),  the  outlines  presented  by  the  Art 
Union  of  London  some  years  ago,  Selous'  "  Bunyan," 
Paton's  "  Ancient  Mariner,"  etc.,  afford  an  endless 
list  of  available  subjects  ;  the  chief  excellence  of 
Byssophanie  being  the  readiness  with  which  any 
design  may  be  reproduced  with  only  a  little  care  on 
the  part  of  the  worker,  and  without  any  special 
knowledge  of  drawing  or  painting,  as  the  work  is  as 
simple  as  the  little  painting  books  the  children  fill  up 
with  self  colour  :  though  the  infantile  taste  of,  say  a 
red  kitten  held  by  a  little  girl  with  a  blue  face  and 
green  hair,  need  not  influence  the  amateur  with  little 
knowledge  of  art  who  attempts  Byssophanie. 

With  regard  to  the  designs  given  with  this  paper, 
it  is  evident  that  they  can  be  only  suggestive,  as  the 
limit  of  size  imposed  by  necessity,  and  the  difficulty 
of  reproducing  the  transparent  effect  of  the  colouring, 
prevent  any  actual  facsimile  of  the  finished  work. 

The  first  two  to  be  noticed  are  those  reproduced 
in  colour,  consisting  of  two  designs  for  borders  in 
Byssophanie  work.  These  are  presented  as  a  Frontis- 
piece with  this  Part.  The  design  shown  in  Fig.  I  is 
also  capable  of  being  treated  as  a  small  panel.  It 
will  be  seen  that  the  background  suggests  squares  of 
glass  leaded  together,  and  the  colour  emphasizes  this 
distinction.  It  is  needless  to  describe  the  colouring 
as  given,  but  an  alternative  background  may  be 
chosen  ;  for  instance,  the  inner  squares  might  be  of 
rich  crimson,  two  shades  alternating,  the  flowers  left 
white,  with  brown  centres,  leaves  a  very  dull  green  or 
pale  brown  ;  outside  border  blue  and  yellow  alter- 
nating. The  design  in  Fig.  2  is  best  as  given,  but  the 
ground  colour  may  be  varied,  or  left  white,  with  the 
flowers  coloured  yellow,  the  border  being  tinted  only 
to  avoid  a  patching  effect  of  colour.  It  will  be  seen 
that  the  drawing  of  these  is  purposely  conventional, 
rather  suggesting  the  sunflower  and  narcissus,  than 
actually  reproducing  them,  so  that  the  colours  may  be 
equally  conventional.  I  do  not  like  a  blue  sunflower 
or  a  green  rose,  but  I  think  that  the  yellow  of  a  sun- 
flower may  give  place  to  white,  orange,  or  scarlet,  or 
any  intermediate  shade,  without  offence,  and  a  rose 
be  any  shade  of  the  possible  colours,  but  hardly  one 
like  blue,  impossible  (so  far  as  we  know)  in  the 
present  state  of  floriculture. 

Fig-  3  shows  a  figure   design   to  be  worked  the 
same  size,  or  enlarged  at  will  ;  and  before  describing 


the  colour,  I  would  say  how  useful  Letts'  Sectional 
Papers  are  for  this  work,  as  by  use  of  the  tracing 
paper  with  squares  say  one-eighth  of  an  inch,  it  is 
possible  to  redraw  it  mechanically  but  sufficiently 
correct  on  paper  ruled  to  any  other  scale.  The 
design  in  Fig.  3  should  be,  if  fully  coloured,  some- 
what in  this  style.  The  figure  itself,  flesh  colour, 
brown  hair  ;  the  robe,  left  white  with  yellow  border  ; 
the  pavement,  tiles  blue  and  green  alternately  ;  the 
pot  to  right  of  figure,  yellow,  like  brass ;  foliage 
throughout  shades  of  green  ;  low  wall  behind,  dark 
red  ;  sky  and  background,  rich  blue  ;  apples,  golden 
yellow  and  red  ;  lilies,  left  white  ;  columns  and 
stonework,  cream  colour ;  flowers  of  plants  in  pot, 
white,  with  crimson  patches,  where  shaded.  The 
border  and  corner-piece  in  Figs.  4  and  5  would  do  well 
for  this,  leaving  a  margin  of  clear  glass  crossed  with 
imitation  lead  lines  between  border  and  panel. 

Borders  and  corners  are  shown  in  Figs.  6  and  7,  as 
well  as  in  Figs.  4  and  5.  The  border  in  Fig.  4  has 
for  groundwork  squares  of  red  and  blue  alternate, 
leaves  light  olive  green,  berries  golden  yellow.  The 
corner,  Fig.  5,  may  be  tinted  in  a  similar  manner,  if 
used  in  conjunction  with  Fig.  4,  but  the  centre  should 
be  of  a  different  tint  to  the  surrounding  parts  of  red 
and  blue,  say  pale  yellow  with  a  purple  flower,  or  vice 
versa.  In  Fig.  6  the  background  is  red  and  pale  blue,, 
the  flower  red  and  black,  the  leaves  olive  green. 

Fig.  8  is  a  sketch  of  a  large  window,  showing  a 
genealogical  heraldic  tree,  the  shields,  etc.,  to  bear 
family  arms  and  mottoes,  background  a  self-colour, 
tree  uncoloured,  shields  proper  heraldic  colours.  This 
is  suggestive  only,  as  it  is  impossible  to  give  the 
design  or  the  right  scale  for  a  copy. 

Some  suggestions  as  to  the  best  positionsmaybe  de- 
sirable. For  the  lower  panes  of  street  windows,  in  lieu 
of  blinds,  it  would  be  of  use,  and  be  still  better  if 
framed  in  the  old  frames  of  the  wire  blind,  or  if  these 
are  not  in  existence,  in  similar  light  wooden  frames  to 
fit  the  sash.  In  the  fanlight  above  the  hall  door,  in 
the  staircase  window,  or  upper  portions  of  partly 
glazed  doors,  it  would  assist  in  decorating  the  dwell- 
ing, while  more  finely  worked  designs  could  be  used 
in  square  hanging  lanterns  for  the  hall  or  conserva- 
tory, in  screens  for  the  fire,  and  similar  places. 

Where  the  stoppage  of  a  portion  of  the  light  is  no 
object,  a  band  of  black  or  other  opaque  paper  round 
the  design  throws  out  the  colouring  ;  and  if  only  some 
panes  of  a  window  are  decorated,  the  others  are 
best  covered  with  the  plain  cloth  or  frosted. 

Mottoes  and  heraldic  designs  would  be  good,  as 
they  are  almost  always  associated  with  stained  glass 
work.  The  illustrations  to  Foster's  Peerage  show  a 
picturesque  method  of  grouping  them  ;  but,  fearful  of 
the  vocabulary  of  heraldry,   I  dare  not   venture   on 
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"  fields  proper,"  charged  possibly  with  critics  ram- 
pant, so  will  let  the  bare  mention  suffice.  Good 
terse  mottoes,  either  on  scrolls  or  in  Roman  letters 
set  in  panels  of  Renaissance  design,  come  well  for 
many  places.  Mottoes,  if  used,  should  be  chosen 
with  some  sense  of  fitness  for  the  place  they  are  to 
adorn.  •'  Let  good  digestion  wait  on  appetite,  and 
health  on  both,"  would  not  be  out  of  place  in  a 
dining-room ;  while  "  Music  hath  charms  to  soothe 
the  savage  breast,"  would  not  be  always  happy  in  a 
drawing-room.  For  a  library,  heads  of  the  famous 
authors  in  circular  panels  would  be  easy  to  execute,  and 
appropriate,  while  a  quotation  from  each  author  might 
be  also  imroduced,orsuch  an  one  as,  "They  have  been 
at  a  great  feast  of  language  and  stolen  the  scraps  " 
"Love's  Labour  Lost")  would  be  pertinent,  if  not  in 
some  cases  impertinent  ;  or  "  They  say  !  What  say 
they,  let  them  say."  These  mottoes  framed  as  it 
were  in  panels  with  Renaissance  foliage,  the  whole  in 
simple  black,  yellow,  and  white,  might  be  very  effective. 
Something  in  tone  like  the  window  of  the  refreshment 
room  at  South  Kensington  Museum.  But  modern  art 
has  so  well  worked  this  field,  that  suggestions  are  at 
hand  in  even*  shop  window,  while  the  study  of  a 
stained  glass  window  will  give  more  real  hints  for 
the  application  of  colour,  and  the  connecting  lead 
work  of  skies  and  similar  flat  surfaces,  than  any 
amount  of  mere  description. 

The  only  practical  point  that  at  present  is  not 
proven  is  the  fading  of  the  colours.  Messrs.  Judson 
assure  me  that  in  ordinary  exposure  most  of  the 
colours  stand  well  ;  and  even  if  they  faded,  a  new 
painting  would  take  a  very  few  minutes,  and  might  be 
done  at  any  time.  If  desired,  the  work  might  be 
varnished.  From  present  experiments,  it  does  not 
seem  to  materially  improve  the  effect,  but  would  no 
doubt  preserve  it,  and  assist  in  fixing  it  to  the  glass. 

Since  this  article  was  written,  and  many  months 
since  the  designs  were  first  drawn  and  the  idea  carried 
out,  I  have  seen  the  material  called  "  Glacier  De- 
coration ;  "  but  as  this  is  practically  but  another  form 
of  the  old  Yitremanie,  Diaphanie,  etc.  (by  this  I  mean 
that  it  is  a  purchased  design  rather  than  one  person- 
ally chosen  or  drawn  and  manufactured  at  home),  I 
do  not  think  it  alters  any  of  the  opinions  expressed. 

It  is  perhaps  well  to  insist  on  the  use  of  plenty  of 
the  uncoloured  cloth  in  the  designs.  It  gives  the 
white  effect  of  the  true  old  glass  very  fairly,  and  will, 
I  think,  be  better  treatment  if  boldly  used  with  the 
colour  employed  more  rarely  in  borders  or  panels. 
Other  designs  for  Byssophanie  will  be  given  in  forth- 
coming Parts  of  Amateur  Work,  and  any  queries 
with  regard  to  points  that  have  not  been  explained  in 
this  paper  will  be  answered  through  the  medium  of 
"  Amateurs  in  Council." 
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I,— OPAQUE  ETCHING— APPARATUS,  ETC, 

TCHING  on  glass  may  be  effected  either 
by  mechanical  or  by  chemical  means. 
In  the  mechanical  process  a  high  pres- 
sure blast  of  air,  charged  with  particles 
of  sharp  sand,  is  caused  to  play  upon 
the  glass  to  be  etched.  The  sharp-edged  sand  hurled 
against  the  glass  acts  like  a  multitude  of  tiny  chisels 
impelled  by  powerful  blows,  the  surface  of  the  glass 
is  abraded,  and  the  required  etching  rapidly  produced. 
By  causing  the  glass  and  nozzle  of  the  blast  to  move 
relatively  to  one  another,  any  desired  pattern  may  be 
obtained.  In  the  chemical  process  the  parts  of  the 
glass  where  the  etching  is  to  be  are  corroded  by  a 
suitable  chemical  agent. 

As  the  mechanical  process  is  not  within  the  power 
of  the  average  amateur  to  carry  into  successful  prac- 
tice, it  will  not  be  further  referred  to  in  this  article  ; 
but  if  any  of  the  readers  of  Amateur  Work  care  to 
hear  more  about  it,  and  will  express  their  wish  to  the 
Editor,  an  article  on  the  "  Sand-blast  "  may  perhaps 
be  given  at  a  future  time. 

To  enable  my  readers  to  understand  the  chemical 
process  of  etching  on  glass,  which  I  have  now  to 
describe,  a  few  prefatory  remarks  on  the  nature  of 
glass,  and  on  the  action  which  takes  place  during  its 
corrosion  by  the  chemical  agent  used,  will  not,  I  trust, 
be  considered  out  of  place.  If  excuse  is  necessary  in 
offering  an  explanation  of  the  rationale  of  a  process 
to  the  readers  of  a  practical  magazine,  it  must  be  that 
he  who  works  by  the  aid  of  mere  rule-of-thumb  in- 
struction will  only  succeed  by  accident.  To  ensure 
perfect  success  one  must  know  not  only  what  to  do, 
but  why  to  do  it. 

Glass,  then,  is  a  mixture  of  several  substances 
termed  by  chemists  silicates.  For  our  present  pur- 
pose a  silicate  may  be  defined  (although  the  definition 
is  not  in  strict  accordance  with  the  latest  development 
of  chemical  theory)  as  a  substance  produced  by  the 
combination  of  silica  (one  form  of  which  is  sand)  with 
a  metallic  oxide  ;  thus,  the  rust  or  oxide  of  iron  com- 
bined with  silica  forms  a  silicate  of  iron.  Common 
window-glass  is  essentially  a  mixture  of  the  silicates 
of  lime  and  soda.  The  silicate  of  soda  by  itself  is 
soluble  in  water,  and  the  silicate  of  lime  by  itself  is 
soluble  in  ordinary  acids  ;  but  the  mixture  of  the  two 
known  as  glass  is  practically  insoluble  in  water  and 
in  all  ordinary  acids.  But  there  is  one  acid,  the 
hydrofluoric,  which  has  so  great  a  liking  for  silica 
that  it  will  seek  it  out  in  its  combinations  and  react 
with  it,  forming  water  and  a  gaseous  body,  fluoride  of 
silicon,  which  escapes  into  the  atmosphere.      If,  then, 
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this  hydrofluoric  acid  is  brought  into  contact  with 
glass,  the  silicates  forming  the  latter  are  decomposed 
and  their  silica  is  all  removed.  More  of  the  hydro- 
fluoric acid  then  reacts  with  the  lime  and  soda  re- 
maining after  the  decomposition  of  the  silicates,  and 
a  powdery  mixture  of  the  fluorides  of  calcium  (from 
the  lime)  and  sodium  (from  the  soda)  remains.  The 
latter  of  these  fluorides  is  soluble  in  water,  and  the 
former,  being  in  a  powdery  condition,  is  readily  re- 
movable. In  etching  glass  we  have  merely  to  expose 
the  glass  in  the  places  where  the  etching  is  required 
to  the  corrosive  influence  of  hydrofluoric  acid,  that 
portion  of  the  glass  intended  to  remain  unaffected  by 
the  acid  being  first  covered  with  some  substance,  such 


In  carrying  the  art  of  etching  into  practice,  the 
common  (rather  dilute)  acid  of  commerce  is  used,  or 
else  the  glass  to  be  etched  is  exposed  to  the  gaseous 
acid  specially  prepared  at  the  moment  when  required. 
Where  the  etched  glass  is  to  be  transparent,  the 
liquid  acid  is  used  ;  where  opaque,  the  gaseous  acid. 
I  will  first  consider  the  method  of  opaque  etching. 

With  students  of  physics  and  chemistry,  of  whom 
there  are  doubtless  many  among  the  readers  of 
Amateur  Work,  it  is  a  common  requirement  to 
graduate  a  glass  tube— a  eudiometer,  for  example. 
To  purchase  such  tubes  at  the  shop,  ready  gra- 
duated, is  expensive  ;  but  to  graduate  them  oneself 
is  easy,  when  one  has  only  learned  how.     It  will  be 
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FIG.  i. — tube  arranged  ready  for  waxing.     A,  Tube ;  B,  Cork  ;  C,  Wooden  skewer. 
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FIG.    2. — FLAN    AND   SECTION    OF  APPARATUS   FOR   GRADUATING  TUBES. 

A,  Trough  in  which  tube  rests  ;  B,  Wedge  to  hold  tube  firm ;  C,  Flat  edge  for  scale  ;  D,  E,  Wooden  blocks  to  hold  scale  firm  ; 
F,  Mahogany  strip  provided  with  point,  G,  and  knife.blade,  H  ;  I,  J,  Draughtsman's  scale  ;  K,  Raised  ledge  ;  L,  Tube 
to  be  graduated. 


as  wax  or  Brunswick  black,  upon  which  the  acid  has 
no  action. 

Hydrofluoric  acid,  in  its  purest  form,  is  a  colourless 
liquid,  boiling  at  the  temperature  of  an  ordinary 
summer  day.  Even  in  its  vaporous  state  it  is  ex- 
tremely poisonous,  and  dropped  upon  the  skin,  the 
liquid  acid  produces  painful  sores,  which  obstinately 
decline  to  heal.  Owing  to  its  craving  for  silica,  the 
acid,  even  when  diluted  with  water,  cannot  be  stored 
in  a  glass  bottle,  and  one  of  gutta-percha  is  commonly 
used.  When  in  a  concentrated  state,  a  platinum 
bottle,  having  a  flanged  mouth,  and  closed  by  a 
platinum  plate,  coated  with  paraffin,  and  secured  to 
the  flange  by  clamp  screws,  must  be  used  ;  but  even 
then  the  bottle  must  be  kept  in  a  cool  cellar,  and  is 
likely  to  burst  on  a  warm  day. 


convenient,  therefore,  if  I  take  the  graduation  of  a 
eudiometer  as  an  illustration  of  the  method  of  opaque 
etching  on  glass. 

A  suitable  tube,  closed  at  one  end,  having  been 
bought  or  prepared,  has  its  open  end  closed  with  a 
cork,  into  which  is  stuck  a  wooden  skewer  or  other 
convenient  handle  (Fig.  i).  The  object  of  closing  the 
end  of  the  tube  is  to  prevent  acid  fumes  finding  en- 
trance and  corroding  the  interior  surface  of  the  glass, 
which  they  would  be  almost  sure  to  do  in  the  latter 
part  of  the  process  if  the  tube  were  left  open.  Some 
wax  is  then  placed  in  a  tin  dish  or  can,  and  melted  in 
an  oven  ;  when  quite  liquid,  a  few  drops  of  turpentine 
are  added  to  the  wax,  and  the  two  are  stirred  together 
until  mixed.  This  mixture  of  melted  wax  and  turpen- 
tine is  to  be  used  for  covering  the  glass  where  the 
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acid  is  not  required  to  exert  its  corrosive  power  ;  but 
before  applying  it,  the  glass  tube  itself  must  be 
warmed,  otherwise  the  hot  wax  would  be  chilled  and 
would  not  adhere  properly  to  the  surface  of  the  glass. 
The  result  of  this  non-adherence  would  be  that,  when 
the  tube  was  exposed  to  the  vapour  of  the  hydro- 
fluoric acid,  the  vapour  would  find  its  way  between 
the  glass  and  the  wax,  and  produce,  at  the  best,  a 
blurred  etching,  instead  of,  as  can  be  obtained  with 
ordinary  care,  an  etching  with  sharply-cut,  well-de- 
fined lines.  The  tube  may  be  conveniently  warmed 
by  holding  it  in  front  of  a  good  fire,  and  turning  it 
slowly,  but  continuously  round  ;  care  must  be  taken  to 


top  to  bottom.  It  should  not  be  attempted  to  pass  the 
brush  round  and  round  the  tube  ;  this  latter  method  of 
proceeding  is  sure  to  give  a  very  uneven  coating,  con- 
sisting of  a  series  of  ridges  and  thin  places.  The 
tube  is  now  placed  on  one  side  to  cool,  it  still  being 
kept  in  the  vertical  position.  When  cold  it  is  examin- 
ed, and  if  the  layer  of  wax  appears  tolerably  uniform 
the  next  operation  may  be  proceeded  with,  but  if  the 
wax  appears  to  be  a  mere  film  in  some  places,  and  to 
have  accumulated  into  thick  masses  in  other  places, 
the  tube  must  be  taken  by  its  handle  and  rotated 
slowly  in  a  vertical  position  before  the  fire.  The  wax 
will  presently  soften  and  begin  to  run,  and  will  dis- 
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FIG.    3. — PIECE  OF  THIN    SHEET  LEAD   FROM    WHICH   TO   CUT  TROUGH. 


FIG.      6.  —  CROSS     SECTION     OF 
ETCHING  TROUGH,  SHOWING  : 

A,  Tube ;  B,  Trough  ;  and 
C,  Wire  loop  depressed  into  a 
Stirrup,  D,  to  support  Tube. 


FIG.  4. 


ELEVATION 
-PLAN   AND   ELEVATION    OF   ETCHING  TROUGH    WHEN   HALF   FINISHED. 


apply  the  heat  slowly 
and  uniformly,  for 
any  sudden  applica- 
tion of  heat  to  one 
part  of  a  thick  tube  is 
almost  sure  to  result  in  fracture  and  an  end  of  the 
operation.  This  breaking  is  due  to  the  fact  that  glass, 
like  almost  all  bodies,  expands  when  heated,  and  that 
when  heated  unequally,  one  part  expands  more  than 
another,  and  the  two  parts  are  torn  asunder. 

The  glass  tube  having  been  warmed  until  the 
finger  can  just  bear  to  touch  it,  a  thin  and  uniform 
coat  of  the  mixture  of  melted  wax  and  turpentine  is 
applied  to  its  surface  by  the  aid  of  a  brush;  a  flat 
camel-hair  brush  is  as  good  as  any  for  this  purpose, 
but  on  an  emergency  a  piece  of  rag  may  be  used  (the 
chief  objection  to  a  rag  is  that  it  is  more  difficult  to 
obtain  a  uniform  layer  of  wax  with  it  than  with  a 
brush).  In  laying  on  the  wax  it  is  best  to  hold  the 
tube  in  a  vertical  position,  and  to  pass  the  brush  from 
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tribute  itself  evenly 
over  the  glass.  Care 
must  however  be 
taken  not  to  carry  the 
heating  too  far,  or  the 
greater  portion  of  the  wax  may  melt  and  drop  off,  and 
the  whole  process  of  waxing  will  have  to  be  repeated. 
The  tube  having  been  properly  coated  with  wax  is 
ready  to  be  graduated,  an  operation  requiring  very 
great  nicety  of  manipulation  if  exact  results 
are  desired.  If,  however,  approximate  accuracy 
is  sufficient— and  I  presume  that  those  who  come  to 
these  articles  for  instruction  will  be  satisfied  with 
approximate  accuracy — the  matter  is  more  easy.  An 
arrangement  similar  to  the  one  shown  in  the  sketch 
(Fig.  2)  should  be  constructed  ;  it  may  be  roughly 
knocked  up  of  any  odd  pieces  of  wood,  but  should  be 
solidly  screwed  together.  In  the  trough  shown  at  A  the 
waxed  tube,  L,  rests,  a  wedge  being  pushed  in  at  B  to 
hold  it  firmly  in  its  place,  the  tube  is  rather  more  than 
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half  buried  in  the  trough.  On  the  flat  ledge  C  a 
draughtsman's  scale  graduated  into  fractions  of  an 
inch,  into  millimetres,  or  in  any  convenient  way,  is 
placed,  and  is  held  firm  with  its  bevelled  edge  against 
the  waxed  tube  by  the  blocks  D  and  E  screwed  into 
the  ledge  C.  A  long  narrow  strip  of  mahogany  or 
other  hard  wood  F  is  provided  with  a  point  G  near  one 
end  and  a  small  knife  blade  H  near  the  other.  In 
performing  the  graduation  the  point  of  a  knife  is  first 
drawn  along  the  waxed  tube  from  end  to  end  of  the 
scale  (i  to  J).  The  line  thus  formed  acts  as  a  base  line 
from  which  to  start  the  lateral  markings.  The 
mahogany  strip  F  is  then  taken  and  the  point  of  its 
knife  blade  h  is  carefully  placed  in  the  first  of  the 
scale  graduations,  and  the  point  G  lightly  pressed  into 
the  surface  of  the  raised  wooden  ledge  K.  The  point 
G  acting  as  a  pivot,  the  knife  blade  h  is  moved  from 
the  scale  slowly  and  carefully  across  the  waxed  sur- 
face of  the  tube  for  about  a  quarter  of  an  inch.  On 
examination  of  the  mark  produced  the  wax  will  be 
found  to  have  been  removed  and  the  glass  left  bare. 
The  mahogany  strip  is  now  lifted  up,  the  knife  blade 
placed  in  the  second  of  the  scale  graduations,  the 
point  lightly  pressed  into  the  raised  ledge  again  and 
a  second  mark  made.  This  is  repeated  until  the  gradu- 
ation is  completed.  If  the  scale  is  divided  into  fractions 
of  an  inch  at  every  half-inch  the  mark  should  be 
made  three-eighths  of  an  inch  long,  and  at  every  inch 
half  ah  inch  long  ;  if  the  scale  is  divided  into  milli- 
metres the  three-eighth  inch  marks  should  be  a'  each 
odd  multiple  of  five,  and  the  half  inch  marks  at  each 
even  multiple  of  five.  With  a  little  care  these  marks 
may  be  made  very  uniform  in  length.  It  is  obvious 
that  the  lines  thus  drawn  will  not  be  perfectly  straight, 
they  will,  in  fact,  be  small  arcs  of  a  large  circle,  but 
the  radius  of  the  circle  is  so  great  in  comparison  with 
the  length  of  the  arc  that  for  all  practical  purposes  the 
lines  may  be  considered  as  straight.  The  longer  the 
mahogany  strip  is  made  the  straighter  the  lines  will 
be.  The  tube  is  next  released  from  its  supports,  and 
figures  drawn  opposite  the  marks  with  a  steel  pen. 
The  whole  of  the  work  is  then  examined  to  see 
whether  the  glass  is  properly  exposed  throughout;  if 
not  the  defective  places  may  be  very  carefully  touched 
up  with  a  knife.  The  tube  is  now  ready  to  be  etched. 
Before,  however,  the  process  of  etching  is  com- 
menced, a  long  narrow  trough  of  lead  must  be  made. 
A  piece  of  thin  sheet  lead,  of  suitable  size,  having 
been  purchased  at  a  metal  dealer's,  is  marked  out,  as 
shown  in  Fig.  3.  The  parts  marked  +  are  then  bent 
upwards,  forming  the  four  sides  of  the  trough,  and  the 
parts  marked  —  are  allowed  to  fold  upon  one  another  ; 
the  trough  now  has  the  appearance  of  Fig.  4.  The 
projecting  pieces  are  then  doubled  back  upon  the 
ends,  and  the  trough  is  finished  (Fig.  5).    Coarsely 


pounded  fluor  spar  is  next  sprinkled  over  the  bottom 
of  the  trough,  and  strong  sulphuric  acid  is  poured  in 
until  the  fluor  spar  is  quite  wet.  Two  loops  of  wire 
are  slipped  over  the  trough,  one  at  each  end,  and 
the  portions  of  the  wire  crossing  the  open  top  are 
depressed  so  as  to  form  stirrups.  In  these  stirrups 
the  glass  tube  is  laid,  graduated  side  down  (Fig-.  6), 
and  the  whole  is  covered  with  a  cloth  to  enclose  the 
fumes,  which  would  otherwise  render  the  neighbouring 
atmosphere  unpleasant.  Fluor  spar  is  a  compound 
of  fluorine  with  a  metal  named  calcium  ;  when  acted 
upon  by  strong  sulphuric  acid,  calcium  sulphate,  better 
known  as  plaster  of  Paris,  is  formed,  and  remains  in 
the  trough,  while  hydrofluoric  acid  is  given  off.  This 
rises,  and  meeting  with  the  exposed  glass  reacts 
with  it  in  the  manner  already  described.  At  the 
expiration  of  about  twenty  minutes  the  cloth  is  lifted 
and  the  glass  tube  removed.  A  portion  of  the  wax  is 
scraped  off  an  inconspicuous  line,  and  the  process  of 
the  etching  judged  by  applying  a  knife  to  the  mark.  It 
the  mark  can  be  distinctly  felt  the  process  is  complete  ; 
if,  however,  it  is  considered  that  the  etching  is  not 
deep  enough,  the  wax  must  be  carefully  replaced,  and 
the  tube  returned  to  the  trough  for  a  further  period. 
When  the  etching  is  satisfactory  the  excess  of  acid  is 
washed  off  the  tube  with  water,  and  the  wax  is  re- 
moved by  warming  the  tube  before  the  fire  and  rubbing 
it  with  a  hot  cloth.  The  operation  is  then  complete. 
The  lead  trough  should  be  washed  as  soon  as 
possible,  so  that  the  deleterious  fumes  of  hydrofluoric 
acid  may  not  continue  to  be  produced  longer  than  is 
absolutely  necessary. 

I  have  entered  somewhat  fully  into  the  method  of 
graduating  a  tube,  but,  I  trust,  not  too  fully.  This 
particular  illustration  was  selected  as  being  easy  01 
execution,  and  affording  a  useful  result  ;  but  the 
principles  laid  down,  and  the  method  of  procedure 
described,  are  applicable  to  all  opaque  etching,  and 
I  do  not  doubt  that  the  intelligent  reader,  having 
mastered  a  single  example,  will  be  able  to  apply  his 
knowledge  to  the  etching  of  any  object  he  may  desire. 

I  come  next  to  transparent  etching — which  is 
efiected  with  the  liquid  acid  ;  and  I  will  suppose  that 
a  design  in  transparency  is  to  be  etched  upon  a  sheet 
of  ground  glass.  The  ground  surface  of  the  glass  must 
first  be  coated  with  wax,  all  necessary  precautions 
being  taken  to  obtain  a  uniform  and  adherent  coating, 
as  already  described.  The  design  is  then  carefully 
cut  in  the  wax  so  as  to  expose  the  glass  surface 
beneath.  A  ridge  of  wax  is  next  run  round  the  side 
of  the  waxed  surface,  so  converting  the  flat  plate  into 
a  shallow  tray.  Liquid  acid  is  then  poured  upon  the 
waxed  surface,  and  finds  its  way  through  the  cuts  in 
the  wax  to  the  ground  glass,  which  it  corrodes.  When 
the  ground  surface  has  been  eaten  away  the  super- 
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fluous  acid  is  poured  off,  the  plate  washed,  and  the 
wax  removed.  If  the  article  to  be  etched  is  of  an  in- 
convenient shape  and  the  acid  cannot  be  applied  as 
described,  a  bath  of  liquid  acid  may  be  used,  and  the 
waxed  article  be  dipped  into  it.  The  bath  itself  must 
obviously  be  of  lead  or  of  some  other  material  not 
acted  on  by  the  acid. 

Another  method  of  proceeding  by  which  very 
artistic  results  can  be  obtained  is  as  follows  :  A  sheet 
of  ground  glass  is  taken,  and  a  design  (whichjinay  be 
as  elaborate  as  the  draughtsman  pleases)  is  executed 
upon  it  with  Brunswick  black.  When  dry  a  wax 
rim  is  run  round  the  plate,  and  liquid  acid  poured  on. 
The  part  of  the  glass  covered  by  the  Brunswick 
black  is  protected  from  the  action  of  the  acid,  but  all 
the  rest  of  the  ground  surface  is  corroded  and  ren- 
dered transparent.  The  acid  being  washed  off  and 
the  black  removed  by  benzoline,  the  design  remains 
opaque  upon  a  transparent  ground.  Flucr-spar,  sul- 
phuric acid,  and  hydrofluoric  acid,  may  be  purchased  of 
any  dealer  in  chemicals,  or  the  sulphuric  acid  may 
be  obtained,  under  the  name  of  oil  of  vitriol,  at  the 
oilman"s.  The  price  of  fluor-spar  is  6d.  per  pound,  of 
sulphuric  acid  3d.  per  pound,  and  of  hydrofluoric  acid 
is.  6d.  per  pound.  In  purchasing  the  last-named 
acid  one  must  be  careful  to  see  that  one  gets  what  one 
wants.  A  chemist,  who  ought  to  have  known  better, 
once  offered  me  hydrofluosilicic  acid  as  hydrofluoric 
acid,  and  assured  me  (despite  my  protestations  to  the 
contrary)  that  they  were  one  and  the  same  substance. 
I  fear  I  quite  failed  to  convince  him  of  his  mistake. 
{To  be  continued.) 
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Y,— TREATMENT  OF  STAIRCASES  AND  HALLS, 

IROFESSIOXAL  painters  and  house 
decorators  have  a  practice  of  treating 
the  staircase  of  a  house  as  one  entire 
room,  and  all  doors  leading  from  the 
staircase,  as  doors  of  that  room.  Hence 
in  painting  a  room,  the  outside  of  its  door  is  regarded 
as  belonging  to  the  staircase  or  hall,  as  the  case  may 
be,  and  it  is  deemed  good  taste  to  treat  the  outsides 
of  all  doors  opening  from  the  hall  and  staircase  in 
one  uniform  manner.  As  the  general  practice  is  now 
to  grain  and  varnish  the  outsides  of  doois,  we  shall 
take  at  this  time  our  first  lesson  in  graining,  so  must 
prepare  for  the  practical  part  of  it.  It  is  also  the 
practice  to  put  up  a  superior  kind  of  paper  on  the 
walls  of  staircases,  and  to  varnish  this  when  dry.  We 
shall  also  find  that  the  work  on  staircases  will  require 


special  appliances,  and  more  careful  forethought  to 
ensure  success.     As  the  lofty  ceiling  will  have  to  be 
cleaned  and  distempered,  the  walls  cleared  of  paper, 
and  the  paintwork  cleaned,  our  first  attention  must 
be  given  to  such  preliminary  work.     Having  removed 
the  stair  carpet  and  rods,  we  will  proceed  with  the 
work  of  cleaning  the  ceiling  and  walls  in  nearly  the 
same  manner  as  already  directed  for  bedrooms,  then 
proceed  to  clean  and  stop  the  woodwork,  and  prepare 
it  in  much   the   same  way  as  for  painting.     Before 
washing  and  distempering  the  ceiling  01  "  top  "  of  the 
staircase,  we  must  think  how  to  set  about  it,  and  the 
means  to  be  adopted  for  reaching  the  top  and  work- 
ing there.     A  short  ladder  will  be  almost  indispen- 
sable,  and    one    or  two    pairs   of  ladder  steps.     In 
working  over  landings  and  halls,  the  steps  alone  may 
be  used,  together  with  a  plank  to  bridge  the  two  pairs 
and  thus  form  a  platform.     The  top  over  the  descend- 
ing stairway  must  be  reached  by  placing  the  ladder 
with  its  feet  resting  on  a  stair,  and  its  top  against 
one  of  the  walls,  a  plank  is  then  made  to  rest  with 
one  end  in  the  ladder  on   a  "  rung,"  at  a  convenient 
height,  and  the  other  end  on  a  pair  of  the  steps  fixed 
on  the  landing.     Similar  arrangements  will  have  to  be 
made  for  cleaning  the  walls  and  hanging  the  paper. 
If  cracks  occur  in  the  tops  they  must  be  cut  out  with 
more  than  ordinary  care,  laying  them  open  fully  a  half 
inch   in   width,   and  stopping  with    Keen's    Cement, 
mixed  with  water,  or,  if  this  cannot  be  readily  pro- 
cured, with  a  stopping  made  by  mixing  two  parts  best 
whiting  and  one  part   of  plaster  to  the  proper  con- 
sistence with   melted  size.     Directions  for  cleaning, 
stopping,  and  distempering  ceilings  have  been  already 
given  in  the  opening  papers  of  this  series,  and  to 
these  I  must  refer  recent  subscribers  and  inquirers, 
the  remaining  part  of  the  process  being  the  same  for 
the  tops  now  under  consideration.     I  must,  however, 
call  attention  to  the  fact  that  the  work  is  now  of  a 
more  public  character  than  that  in  servants'  rooms, 
it  will  be  more  freely  criticised,  and  should  therefore  be 
done  with  more  care.     Avoid  especially  leaving  un- 
sightly brush  marks,  hairs  of  brushes,  and  streaks  of 
colour  on  the  ceilings  over  landings  and  hall.     Finish 
the   ceilings   off,  then,  before  the   ladders,   etc.,  are 
removed,   proceed   to   prepare   the   walls.      If  good 
paper  was  put  on  and  varnished  when  the  house  was 
last  repaired,  and  the  walls  are  still  smooth  and  in 
good  condition,  it  will  not  be  necessary  to  strip  off  the 
paper,  and  in  that  case  proceed  as  follows.     Armed 
with  a  piece  of  wood  the  size  of  a  scrubbing  brush,  or 
an  old  worn-out  scrubbing  brush,  and  some  coarse 
glass-paper,  proceed  to  rub  down  all  the  seams  of  the 
paper  and  any  other  roughness  on  the  paper.     Then 
prepare  some  "distemper  filling,"  i.e.,  some  distemper 
with  less  whiting  in  it  than   is  used  for  ceilings,  but 
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FIG.    35. — LIGHT  OAK  WAINSCOT. 


still  not  so  thin  as 
that  used  as  clear- 
cole. Fill  in  all  the 
surface  with  an  even 
coat  of  this  mixture, 
and  when  dry  rub  it 
all  down  smoothly 
with  No.  i \  or  No.  2 
glass  -  paper.  Pay 
particular  attention 
to  the  removal  of 
brush  marks  and 
hairs  left  by  the  dis- 
tempering brush,  and 
note  that  all 
imperfections 
caused  by  ne- 
glect of  this 
precaution  will 
be  revealed 
when  the  paper 
is  varnished. 
When  all  the 
surface  has  been 
rubbed  down  with  glass-paper,  as  directed  above, 
give  it  a  coat  of  clear  size,  as  for  other  wall 
papers,  and  allow  it  to  dry  before  putting  on 
the  paper. 

We  will  now  turn  our  attention  to  the  pre- 
paration of  the  woodwork  for  painting  and 
graining.  First  remove  all  stair-rod  eyes  ;  re- 
pair all  defects  in  woodwork,  and  stop  all  nail- 
holes  and  cracks  with  fresh  stopping.  Rub 
down  and  dust  all  the  doors,  skirtings,  "  treads  " 
and  "  rises  "  of  the  stairs,  "  stringings,"  and 
bannister  rails.  Pay  particular  attention  to  the 
smoothness  of  surface  on  the  panels  of  the 
doors.  If  the  bannister  rails  have  been  stained 
and  varnished,  merely  wash  off  all  dirt,  and 
prepare  them  for  revarnishing.  The  hand-rail  will 
probably  be  a  polished  one  ;  this  we  must  clean  by 
washing  and  rubbing  with  a  duster,  and  thus  prepare 
for  repolishing.  When  all  the  woodwork  has  been 
prepared,  make  up  and  apply  the  first  coat  of  paint ; 
this  must  be  the  same  as  that  employed  for  the  bed- 
room first  coat,  i.e.,  turpentine  "  second  colour  "  with 
a  flesh  tint.  Be  careful  to  well  strain  this  and  all 
subsequent  preparations  of  colour  for  this  work,  because 
all  roughness  in  the  preparatory  coats  will  spoil  the 
finishing  effect  sought  to  be  produced  in  graining. 
When  the  paintwork  is  all  dry,  go  over  the  surface 
lightly  with  fine  glass-paper,  and  make  it  all  smooth. 

Oak  Graining. — Hitherto  all  the  work  has  been  of 
a  mechanical  character,  and,  as  such,  easily  directed 
or  performed  without  an  expenditure  of  much  thought. 
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We  must  now  pass  from  this  into  the  province  of  the 
artist,  in  which  forethought,  judgment,  skill,  and  ob- 
servation must  guide  us,  instead  of  the  hard  and  fast 
rules  which  bind  the  labours  of  mere  mechanics.     As 
artists,  we  must  arrange  in  our  minds  the  colour  and 
character  of  the  finished   work,   and   imagine   it   as 
matching  all  its  surroundings.     We  must  think  of  the 
colour  and  style  of  graining  most  suitable  to  the  situa- 
tion, and  fix  upon  that  which  will  have  the  best  effect. 
As  a  guide,  we  may  say  that  oak  graining  will  be  most 
suitable  to  the  class  of  work  in  hand.     Dark  wainscot 
oak  will  suit  large  light  staircases,  and  light  wainscot 
oak  a  smaller  or  a  darker  staircase.     But  we  may  well 
pause  and  ask  ourselves,  What  do  we  mean  by  oak- 
graining  ?     It  is  this.     We  are  about  to  attempt 
a   painting   on   common  wood,  to   imitate   the 
natural  grain  ot  oak  wood.     That  is  to  say,  we 
shall  try  to  produce  an  effect  on  common  wood 
by  the  simple  operations  of  painting,  equal  in 
appearance  to  that  produced  by  a  highly  polished 
and  varnished  surface  of  oak.     We  have,  there- 
fore,  to   imitate    all   the   natural    colours    and 
veinings  of  the  oak.     To  do  this  perfectly,  we 
should  possess  the  inborn  genius  of  an  artist, 
and  must  take  as  our  models  veritable  pieces  of 
polished  oak  wood,  or  veneers  of  that  wood. 
Imitations  of  the  work  of  other  grainers   will  . 
never   serve   our  purpose  ;  and  I    should  only 
mislead   my  readers  were  I   to  give  a  sketch 
of  oak,  or  any  other  kind  of  graining,  by  pen 
or  pencil,  as  a  guide  or  pattern  for  graining.     I, 
therefore,  say,  go  to  nature  for  your  models,  and 
take  the  lessons 
I  give  here  only 
as  directions  to 
the  means  usu- 
ally     employed 
to   produce   the 
desired  effects. 
Ground  Colour. — 
For  a  light  wainscot 
oak     graining      the 
ground  colour  should 
be  made  up  as  fol- 
lows :  —  Whitelead 
ground       in      equal 
quantities      of     raw 
linseed  oil  and   tur- 
pentine, with  dryers 
added  in  the  propor- 
tion of  \  lb.  to  each 
7    lb.   of   lead,   and 
stained  with  Oxford 
ochre  to  the  required 
tint — a  light  tint  for     fig.  36.— dark  oak  wainscot. 
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light  wainscot,  and  more  stain  to  produce  a  dark  tint 
for  dark  wainscot.  Well  strain  the  colour.  Apply 
evenly  with  a  pound  brush  and  sash  tool.  Allow  to 
dry  for  a  day  or  two,  or  until  quite  hard,  then  gently 
rub  down  smooth  with  fine  glass-paper. 


door  at  a  time — say,  for  instance,  a  panel ;  then  grain 
and  vein  this  before  applying  the  colour  to  another 
part,  and  thus  proceed  until  all  the  door  has  been 
covered. 

The  details  of  the  process  are  as  follows  :    first 


GRAINING   COMB. 


FIG.    31.— PATENT   GRAINING 
ROLLER. 


FIG.  34.—  BADGER 
SOFTENER. 


FIG.  32.— COMBING 
ROLLER. 


COMB    FOR    DIVIDING  OVER-CKAINER. 


Graining  Colour. — The  graining  colour  for  wain- 
scot oak  is  composed  of  \  lb.  burnt  umber  ground  in 
raw  linseed  oil,  and  well  thinned  with  the  same.  A 
small  quantity  of  dryers  must  be  added,  and  a  very 
small  quantity  of  raw  sienna  ground  in  oil,  to  enrich 
the  colour.  Well  strain  the  colour,  and  apply  it  with 
a  pound  brush  evenly  and  thinly  over  one  part  of  the 


FIG.    33. — VEINING   HORN. 

cover  the  panel  with  graining  colour.  Then,  whilst 
the  colour  is  still  wet,  draw  the  steel  graining  comb 
from  top  to  bottom  of  the  panel,  and  thus  make  the 
fine  lines  shown  in  the  sap  wood  ;  next  take  up  the 
veining  horn,  wrap  a  piece  of  well  washed  soft  rag 
over  the  horn,  hold  it  in  the  right  hand  pressed  by 
the  thumb  against  the  inside  upper  portion  of  the  first 
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and  second  fingers,  with  the  thumb  slightly  over- 
lapping the  first  finger,  and  near  the  small  end  of  the 
horn,  and  with  the  rag-protected  horn  wipe  out  all  the 
lights  to  form  the  heart  wood  and  knots  in  the  grain. 
It  should  be  explained  here  that  the  comb  and  also 
veining  horn  wipes  off  the  dark  graining  colour  and 
leaves  the  ground  exposed  in  streaks  and  curves  ; 
these  are  the  lights,  and  the  graining  colour  the 
shades.  In  the  sketches  given  herewith,  the  markings 
of  the  comb  will  be  observed  in  the  conventional 
example  of  oak  graining  a  style  (Fig.  37)  and  the 
veining  with  the  horn  in  the  heartwood,  shown 
by  Figs.  35  and  36.  When  those  markings  have 
been  made,  it  will  be  observed  that  the  graining 
colour  stands  out  strong  in  hard-lined  curves  and 
blotches  of  an  unsightly  nature,  but  the  amateur  and 
novicial  grainer  must  not  expect  any  other  effect  at 
this  stage  of  the  process.  He  must  remember  that 
every  distinct  act  is  only  one  of  the  means  to  reach 
the  end  and  the  finished  result.  Combing  and  wiping 
therefore  merely  removes  the  surplus  colour,  and 
shows  up  the  ground  to  mark  the  medullary  rays  of 
the  wood,  but  these  are  never  shown  with  harsh  out- 
lines ;  so,  to  soften  the  edges  and  cause  the  markings 
to  blend  we  must  go  over  the  whole  with  a  soft  brush, 
such  as  the  pound  brush  used  in  putting  on  the  colour, 
working  from  the  sides  to  the  centres  of  strong  knots 
and  veinings.  This  brush  must  be  used  with  some 
care,  taste,  and  skill  to  soften  down  the  harsh  lines, 
blend  them  together  and  avoid  smears.  It  will  be 
seen  that  the  combs  illustrated  in  Figs.  29  and  30  are 
cut  with  teeth  of  regular  sizes  and  spaces  ;  these  will 
produce  a  uniform  grain  such  as  will  be  rarely  seen 
in  natural  woods,  but  frequently  observed  in  the  con- 
ventional work  of  mechanical  grainers.  As  I  have 
recommended  my  readers  to  imitate  the  natural  grain 
of  oak,  they  may  experience  some  difficulty  in  getting 
the  above-mentioned  combs  to  produce  the  desired 
effect,  by  simply  drawing  them  down,  or  along  the 
graining  colour,  but  a  hint  or  two  will  set  them  right. 
A  wavy  grain  may  be  ensured  by  inclining  the  comb 
to  the  left  or  right  as  it  is  drawn  along.  Combs  with 
varying  teeth  may  be  made  by  the  amateur  himself, 
and  cut  out  of  stiff  leather  or  sheet  gutta  percha, 
but  steel  combs  with  fine  teeth  must  be  used  for 
fine  work.  Good  work  has  been  done  by  graining 
artists  with  such  simple  and  inexpensive  tools  as 
pieces  of  grass  matting  and  sacking  instead  of  combs, 
a  piece  of  rag  held  on-the  thumb-nail  instead  of  a 
veining  horn,  and  a  few  old  paint  and  other  brushes 
instead  of  mottlers,  over-grainers,  and  softeners.  The 
tools  of  a  professional  grainer's  outfit  are  so  many 
conveniences  to  him,  but  the  artist  will  be  independent 
of  such  an  outfit. 

Over-graining. — On  examining  a  piece    of  oak 


veneer,  sundry  short  markings  in  lights  and  shades 
will  be  observed  dashed  across  the  grain,  or  sprinkled 
in  the  larger  lights  in  pleasing  confusion.  There  are 
also  certain  mottled  appearances  irregularly  disposed 
throughout  the  grain  ;  these  are  put  in  by  the  process 
termed  over-graining,  which  is,  as  the  name  implies, 
the  application  of  a  graining  colour  over  the  grain 
already  made  on  the  wood.  The  over-graining  colour 
in  general  use  for  oak  is  made  up  of  Vandyke  brown 
ground  in  water,  it  is,  therefore,  a  water  colour.  The 
method  of  applying  it  is  as  follows  :  Pour  enough  of 
the  water  colour  above-mentioned  on  a  dinner-plate  to 
thinly  cover  it,  have  by  the  side  of  it  a  bason  filled 
with  stale  beer  ;  dip  the  pencil  over-grainer  in  the 
beer,  then  dip  the  tips  of  the  hairs  into  the  water 
colour,  and  draw  the  tips  lightly  from  top  to  bottom 
of  the  panel  in  straight  lines  over  the  combings  ;  then 
take  up  the  mottlerand  put  in  the  mottled  appearance 
seen  near  the  broader  veins  and  knots  ;  then,  whilst 
the  colour  is  still  wet,  take  up  the  badger  softener  and 
soften  down  all  hard  lines  and  rough  edges.  Some 
judgment  must  be  exercised  here  in  the  use  of  those 
tools,  and  some  practice  will  be  necessary  before  the 
amateur  will  be  able  to  properly  shade  off  the  mottled 
parts,  and  break  the  lines  of  the  over-grainer  just 
where  they  ought  to  be  broken.  As  the  over-graining 
mixture  is  a  water  colour,  he  will  be  able  to  wipe  out  • 
mistakes  with  a  wet  sponge,  and  the  same  tool  will 
be  found  useful  in  wiping  out  harsh  lines  and  putting 
in  lights.  The  process  of  over-graining  must  not  be 
commenced  until  the  graining  is  dry  and  hard,  nor 
should  it  be  delayed  longer  than  necessary.  If  this 
has  been  unavoidable,  the  grain  may"ciss"  at  the 
water  colour — i.e.,  repel  the  colour  as  an  oiled  surface 
repels  water.  To  prevent  "  cissing,"  go  over  all  the 
grain  with  a  sponge  dipped  in  a  thin  paste  of  whiting 
or  fuller's  earth.  This  will  prepare  an  absorbent 
coat  for  the  water  colour.  A  few  minutes  spent  in 
watching  a  grainer  at  work  will  be  time  well  spent  in 
learning  the  practical  part  of  the  art. 

The  conventional  method  of  oak-graining  is  as  fol- 
lows : — Apply  the  graining  colour  with  a  pound  brush  to 
panels  and  rails,  and,  with  a  sash  tool,  to  styles  ;  then 
go  over  all  the  colour  with  a  coarse  leather  comb  drawn 
in  straight  lines  lengthwise  of  the  intended  grain, 
then  go  over  this  again  with  a  finer  comb,  giving  a 
wavy  appearance  to  the  grain  by  short  tremblings  of 
the  hand  and  accidental  slippings  to  right  or  left,  then 
go  over  some  parts  toward  the  edges  of  panels,  styles, 
and  rails  with  a  fine  steel  comb,  and  thus  put  in  a 
finer  grain  on  those  parts.  Next  wipe  out  the  grain- 
ing colour  with  a  view  to  produce  a  pretty  effect  in 
parts  rather  than  to  imitate  the  natural  giain^of  the 
oak,  putting  in  a  curly  knot  here  and  there  in  the 
panels  together  with  an  occasional  wavy,   or  zigzag 
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light  across  the  grain  ;  then  put  in  a  few  broad  lights 
to  imitate  a  bit  of  heart  wood  here  and  there  in  the 
rails,  or  make  a  bit  of  curly  shade  in  the  centre  of  the 
rails  and  tone  off  to  the  sides.     Wipe  out  only  a  few- 
lights  on  the  styles  across  the  grain,  and  thus  leave 
the  appearance  of  the  panels  and  rails  being  framed 
with  a  darker  and  closer  grained  wood,  the  lighter  and 
more  open  grain  being  seen  on  the  rails.     Treat  the 
door  frame  in  the  same  way  as  the  styles.     In  this 
style  of  graining  the  imagination  of  the  workman  con- 
ceives veinings  and  markings  such  as  could  not  pos- 
sibly be  found  in  a  well  made  oaken  door,  some  of 
them,  although   of  an    oaken  character,  taking    the 
form  of  grotesque  letters  and  words.     The  over-grain- 
ing, in  like  manner,  although  following  some  of  the 
natural  markings  of  the  wood,  is  put  on  to  produce  a 
pretty  effect.      But  the  degradation  of  the  art  to  a 
mechanical   performance   is   now   completed   by   the 
invention  of  tools  that  entirely  dispense  with  the  skill 
of  the  artistic  grainer.     Graining  machines  on  rollers 
(see  Fig.  31)  are  now  made  to  'produce  the  grain  of 
any  kind   of  wood  that  may  be  desired   by  simply 
drawing  the  roller  over  the  prepared  surface.     Those 
rollers  are,  however,  expensive  luxuries,  since  a  sepa- 
rate roller  is  required  for  each  kind  of  wood  grain, 
and  the  rollers  cost  from  16s.  up  to  36s.  each.     The 
grain  produced  by  them  has  a  pretty  effect,  and  only 
requires  softening.     The  over-graining  colour  is  also 
put  on  by  machines,  or  rollers  (see  Fig.  32),  these  are 
held  in  the  right  hand  together  with  a  brush  charged 
with  the  over-graining  colour,  and  the  two  tools  are 
simply  drawn  across  or  along  the  grain  as  required. 
The  brush  acts  as  a  feeder  to  the  rollers,  and  these 
impart  irregular  dots  and  streaks  to  the  grain  such  as 
are  seen  on  oak  wood.     Oak  combing  rollers,  as  these 
are  named,  are  sold  in  various  sizes,  2s.,  4s.,  6s.,  and 
8s.  each  ;   feeding  brushes,  2s.  each  ;  or  boxes,  con- 
taining rollers  and  brushes,  from  9s.  to  £1  each. 

The  prices  of  other  graining  tools  are  as  follows  : — 
Hog  hair  mottlers  (Fig.  25),  from  2s.  to  5s.  each  ;  hog 
hair  pencil  over-grainers  (Fig.  26),  from  is.  6d.  to  5s. 
each  ;  oak  over-grainers  with  wood  handles  (Fig.  27), 
from  3s.  to  7s.  6d.  each.  Hog  hair  is  also  made  up  into 
over-grainers  of  a  form  similar  to  a  mottler  (Fig.  25), 
but  thinner  and  with  longer  hair,  these  are  sold  from 
as  low  as  6d.  up  to  2s.  6d.  each,  according  to  size.  In 
using  those  tools  a  coarse  comb  (Fig.  28)  is  used  to 
divide  the  hairs  and  form  them  into  pencils,  those  are 
sold  from  8d.  to  is.  each  ;  a  similar  duty  is  done  by 
professionals  with  their  fingers.  Steel  graining  combs 
(Fig.  29)  cost  from  2s.  up  to  12s.  each,  according  to 
size  and  quality.  Leather  graining  combs  (Fig.  30) 
cost  from  3d.  to  6d.  each.  Veining  horns,  or  thumb 
pieces  (Fig.  33;,  cost  from  2d.  to  6d.  each.  Badger 
softeners  cost  from  9s.  to  £1  each. 


Varnishing. — When  the  over-graining  colour  is 
dry,  the  doors  may  be  varnished.  Best  oak  varnish 
is  usually  employed,  but  best  carriage  varnish  will  be 
found  more  durable.  Varnish  brushes  set  in  tin  may 
be  bought  from  is.  up  to  5s.  each,  but  the  poor 
amateur  may  use  an  old  pound  brush,  well  washed 
out  in  turpentine  or  "turps."  Work  out  the  turps 
well  on  an  old  board,  or  in  some  obscure  corner  on 
old  work,  for  turps  and  varnish  will  not  agree  together. 
Apply  the  varnish  lightly  with  straight  strokes  evenly 
all  over  the  grain,  but  do  not  rub  it  in  the  wood.  See 
that  the  work  is  free  from  dust  before  applying  the 
varnish. 

We  will  now  turn  our  attention  to  the  other  wood- 
work on  the  staircase.     In  point  of  time  this  should 
be  taken  up  by  the  workman  between  the  operations 
of  painting  the  doors  and  graining  them,  and  whilst 
that  work  is  drying  ;  but  I  deemed  it  best  to  finish 
the  description  of  one  kind  of  work  before  going  on 
with  another.     Give  the  bannister  rails  one  coat  of 
light  slate  colour  lead  paint,  when  this   is  dry  rub 
down  smooth  and  finish  with  a  coat  of  bronze  green, 
made  by  breaking  up  some  bronze  green  powder  in 
oak  varnish  to  the  required  tint,  add  a  small  quantity 
of  liquid  dryers  or  terebene,  then  strain,  and  apply  an 
even  coat  to  the  rails.     When  this  coat  is  dry,  varnish 
all  over  with  oak  varnish.     The  stringing  of  the  stairs 
and  the  skirting  in  hall  and  on  landings  will  look  well 
marbled  in  black  and  gold.     First  put  on  a  coat  of 
the   above-mentioned   slate    colour,   rub    this    down 
smooth  when  dry,  and  put  on  a  coat  of  oil  colour 
stained  with  vegetable  black,  this  should  dry  a  glossy 
black,  and  on  this  black  ground  we  must  marble  the 
grain.     We  must  provide  ourselves  with  small  cups 
or  saucers  of  colour  made  up  with  equal  parts  of  gold 
size  and  turps,  one  cup  stained  with  Oxford  ochre  to 
a  golden  tint,  one  with  very  light  slate  colour,  and 
another  with  white.     Armed  with  the  veining  fitch, 
Fig.  38,  we  must  first  proceed  to  lay  on  golden  veins 
of  irregular  width,  to  imitate  the  veining  of  marble, 
then  we  must  put  on  a  few  dots  and  dabs  of  white  distri- 
buted in  a  tasteful  manner,  with  an  occasional  white 
streak  ;  finally,  we  must  go  over  the  whole  and  blend 
the  streaks,  dots,  and  dabs  with  a  little  of  the  slate 
colour,  and  thus  finish  the  figure  of  the   marbling. 
When  this  has  dried,  the  whole  stringing  and  skirt- 
ing must  receive  a  coat  of  varnish,  and  this  should  be 
put  on  before  dust  has  settled  on  the  colour.     The 
"  treads  "  and  "  rises  "  of  the  stairs  will  not  be  painted 
until  all  the  other  work  in  the  house  has  been  done. 
Time  will  not  permit   our  dealing  with  the  work  of 
papering  the  walls  of  staircase  and  hall,  so  it  must 
stand  over  until  our  next  lesson,  when  we  shall  finish 
off  this  part  of  the  house,  and  pass  into  the  best  rooms. 
(To  be  continued) 
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HOME-MADE  FURNITURE. 

Bij  "  PITCHPINE." 


I.— A  CHEST  OF  DRAWERS, 
UDGING  from  the  numerous  inquiries  on 
the  subject  of  home-made  furniture,  I 
think  a  few  working  drawings,  of  good, 
useful,  and  not  too  elaborate  design,  for 
articles  in  daily 


The  working  drawings  which  accompany  this,  drawn 
to  a  scale  of  I  inch  to  I  foot,  will  not  require  much 
explanation.  The  design  is  of  a  style  now  often  seen 
in  high-class  work.  The  cupboard  over  the  top  is  con- 
venient for  storage  room,  and  takes  away  the  common- 
place appearance  of  the  ordinary  chest  of  drawers. 
If  the  size  given  should  appear  somewhat  large,  it  can, 
of  course,  be  easily  reduced,  taking  care  to  reduce  all 
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use  and  to  be  found  in  every 
home,  would  prove  accept- 
able to  many  who,  like  my- 
self, are  compelled,  from  an 
obvious  reason,  to  make  their 
hobbies  pay. 

I  intend,  with  our  Editor's 
permission,  to  contribute  an 
article  occasionally,  with 
working  drawings,  describing 
as  fully  as  may  be  necessary, 
such  pieces  of  furniture  as 
I  have  myself  successfully 
made,  and  which  any  reader 
of  Amateur  Work  may 
readily  make,  with  a  fair 
amount  of  perseverance  and 
care,  so  as  to  be  a  credit  to 
the  room  in  which  they  are 
placed,  as  well  as  to  the 
maker.  It  must  be  borne  in 
mind  that  our  furniture  when 
finished  has  to  stand  side  by 
side  with  the  productions  of 
the  professional  cabinet- 
maker, and  it  therefore  be- 
hoves us  to  do  our  best  to 
turn  it  out  in  a  workmanlike 
manner.  It  puts  us  on  our 
mettle.  At  the  same  time 
we  may  consider  for  our  en- 
couragement that  we  can 
select  such  designs  and 
shapes  as,  without  any  of 
the  elaborate  moulding  and 
shaping  of  the  professionally- 
made  furniture,  shall  compare  favourably  with  some 
of  the  best  productions  of  the  cabinetmaker,  and  leave 
far  behind  many  of  the  badly  made  and  worse  de- 
signed so-called  cheap  articles  which  are  made  chiefly 
to  sell.  For  our  first  effort  we  will  take  a  chest  of 
drawers,  and  if  the  amateur  can  complete  this  suc- 
cessfully, he  may  take  heart  of  grace,  and  go  in  forth- 
with for  making  all  the  furniture  that  he  may  require, 
unless  we  except  chairs,  which  are  best  left  to  "  the 
trade." 
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FIG.    I.— GENERAL  VIEW  OF  CHEST  OF   DRAWERS.      FRONT  ELEVATION. 


measurements  in  proportion  ;  but  for  my  own  part  I 
prefer  thesubstantial  and  roomy  chests  of  drawers  of  our 
ancestors  to  the  smaller  and  slighter  ones  now  so 
generally  made. 

The  wood  of  which  I  made  mine  was  best  pine, 
well  seasoned.  It  is  easily  worked,  and  looks  well 
when  stained.  In  price  it  runs  about  sixpence  per 
foot,  for  12  ft.  x  ii  in.  x  \\  inch  planks  ;  fourpence  for 
12  ft.  x  ii  in.  x  i  inch  ;  and  threepence  for  12  ft.  x  n 
in.  x  J  inch  ;  you  will  have  to  pay  about  fourpence  per 
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side  extra  if  you  have  it  planed.  To 
insure  proper  seasoning  you  would  do 
well  to  buy  it  as  long  a  time  as  possible 
before  using,  and  store  it  in  a  dry  room, 
as  it  is  of  great  importance  that  the  wood 
used  in  making  a  chest  of  drawers  should 
be  thoroughly  dry  and  well  seasoned. 
At  Fig.  i   is  shown  a  general  view  of 
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FIG.  2. — END  ELEVATION  AND  SECTION. 

former  method  is  the  best  and  most 
workmanlike  method  of  doing  it,  if  you 
want  to  produce  good  work ;  at  the 
same  time  it  is  the  most  trouble.  For 
the  feet,  blocks  are  screwed  on  to  the 
bottom  at  each  corner,  and  short- 
turned  legs  are  inserted. 

Details  of  the  construction  of  the 
drawers  are  shown  at  Fig.  5.  The 
fronts  may  be  made  of  i-inch  or  i^-inch 


KT 


FIG.  5. —  DETAILS  OF  CONSTRUCTION  OF  DRAWER  IN  SECTION. 

the  front,  with  spaces  for  the  drawers,  and  the  cupboard  on  top.  The 
sides' are  cut  out  of  i{-inch  stuff,  and  are  grooved  with  dovetail 
grooves,  as  shown  at  A  and  B,  Fig.  4,  and  also  in  section  at  A  and  E, 
Fig.  1.  These  grooves  are  for  the  purpose  of  carrying  the  framework, 
Fig.  3,  which  is  made  of  i-inch  stuff,  and  forms  the  runners  for  and 
divisions  between  the  drawers,  and  by  being  dovetailed  materially 
assist  in  keeping  the  sides  together.  It  will  be  noticed  that  these 
grooves  do  not  came  quite  to 
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the  front,  which  would  have  an 
unsightly  appearance,  but  stop 
2  inches  short,  the  dovetail 
slide  being  cut  to  correspond, 
as  shown  in  Fig.  3.  The  slide 
is,  of  course,  put  in  from  the 
back. 

The  bottom,  which  is  of  the 
same  thickness  as  the  sides, 
projects  about  §  inch  at  the 
front  and  both  sides,  and  may 
be  rounded  at  the  corners,  or, 
if  preferred,  it  may  be  left 
square,  and  a  beading  stuck 
on  all  round.  The  top  is  1}  inch  thick,  and  the  sides  are  tenoned 
into  it.  Of  course,  care  must  be  taken  that  the  tenons  do  not  show 
through  the  top.  The  back  may  be  panelled,  as  shown  in  the  section 
(Fig.  2),  or  it  may  consist  of  alternate  pieces  of  i-inch  and  J-inch 
stuff,  the  edges  of  the  thicker  pieces  being  rebated  so  as  to  cover 
those  of  the  thinner  ones.  The  surface  of  the  back  inside  will  thus 
be   flush,  but   outside   one    piece    projects    beyond    another.      The 


fig.  4.- 


•DIAGKAM    SHOWING    DOVETAIL, 
GROOVES  IN   SIDES. 


FIG.  3. — FRAMEWORK  FORMING  RUNNERS,  ETC,  FOR  DRAWERS. 
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wood,  and  the  sides  and  backs  of  1-inch  stuff,  i-inch 
stuff  being  used  for  the  bottoms,  which  are  run  into 
grooves  cut  in  the  inner  surface  of  the  fronts  and  sides- 

The  chest  of  drawers  proper  is  now  finished,  and 
the  next  thing  is  to  make  the  cupboard  on  top.  This 
is  made  of  3-inch  stuff,  and  a  moulding  is  run  along 
the  top,  in  front  and  at  sides,  and  mitred  at  the 
corners  ;  the  framing  of  the  door  is  of  inch  wood,  and 
the  panels  of  '-inch  stuff.  The  cupboard  is  supported 
in  front  by  three  turned  legs,  let  into  the  bottom  of 
the  cupboard  and  the  top  of  the  chest  of  drawers,  but 
not  glued  in,  so  that  the  cupboard  may  be  taken  off,  if 
necessary,  in  case  of  removal.  At  the  back  it  is 
supported  by  pieces  of  ij-inch  square  wood,  the 
bottoms  of  these  three  pieces  being  cut  so  as  to  project 
over  the  back  of  the  chest  of  drawers,  to  which  they  are 
fastened  by  screws,  as  shown  in  Fig.  2  at  C.  It  only 
remains  now  to  finish  our  piece  of  furniture,  and  this 
is,  in  a  great  measure,  a  matter  of  individual  taste  ; 
but  it  is  a  detail  on  which  too  much  care  cannot  be 
bestowed.  I  will  give  one  or  two  suggestions,  but  I 
think  the  matter  may  be  safely  left  to  the  good  taste 
of  the  maker. 

The  panels  in  the  cupboard  doors  may  be  of  fret- 
work ;  or,  better  still,  enriched  with  wood  carving,  but 
it  is  not  given  to  everyone  to  be  a  wood  carver  ;  or  the 
panel  may  be  of  plain  wood,  and  a  small  fret  pattern 
glued  on  the  centre.  The  whole  of  the  work  would 
look  well  stained  a  dark  oak  colour,  sized  and  polished 
with  beeswax  and  turpentine.  Good  brass  handles, 
preferably  of  an  antique  design,  should  be  put  on 
the  drawers,  and  a  lock  fitted  to  the  cupboard  ;  the 
drawers  may  also  be  fitted  with  locks,  if  necessary.  I 
omitted  to  say  that  if  you  want  to  produce  very  first- 
class  work,  the  divisions  between  the  drawers,  shown 
at  Fig.  3,  should  have  a  groove  run  round  the  inner 
side  before  being  glued  up,  and  a  panel  of  2-inch  stuff 
let  in  ;  this  helps  to  make  the  drawers  dust  proof. 

If  you  have  gone  to  work  carefully,  you  now  have  a 
chest  of  drawers  of  which  you  may  be  proud,  and 
which  will  do  good  service  for  the  next  generation. 

HOW  TO  MAKE  A  RAIN-GAUGE. 

By  G.  H.  LOGAN,  Kuruwita,  Ratnapura,  Cexjlon. 


N  the  last  number  ot  Amateur  Work 
(May,  1883),  which  I  have  just  received, 
a  request  is  made  for  information  con- 
cerning the  manufacture  of  a  rain-gauge; 
and  as  I  exercised  my  ingenuity  about 
seven  years  ago  in  making  a  gauge  for  myself,  having 
been  prohibited  by  the  enormous  price  they  are  in 
Ceylon  from  purchasing  one,  and  it  has  been  in  steady 
use  ever  since,  and  has  stood  the  test  of  being  placed 


near  a  Government  gauge  with  most  satisfactory 
results,  a  description  of  it  may  benefit  those  who 
might  wish  to  have  one  which  would  possess  the  great 
desideratum  of  cheapness,  as  well  as  being  their  own 
handiwork. 

We  will  commence  with  the  tin  receptacle  for  the 
collected  rain-water,  as  shown  in  Fig.  1.  It  is  not 
unlike  the  common  gallon  tin  for  oils,  with  this  differ- 
ence only,  that  the  neck  is  2  inches  in  diameter 
(external  measurement),  and  the  collar  is  i{  inch  in 
depth  ;  the  whole  tin  is  8J  inches  in  height,  of  which 
4i  inches  is  that  of  the  actual  cylinder  ;  the  diameter 
of  the  base  is  6  inches,  and  a  small  handle  is  soldered 
on  to  one  side  of  the  sloping  shoulder,  to  facilitate 
the  emptying  of  the  contents  for  measurement.  These 
dimensions  could  be  greatly  reduced  for  an  English 
climate,  as  we  frequently  have  here  far  more  rain  in 
one  day  of  twenty-four  hours  than  falls  at  home  in  a 
month.  I  have  known  of  over  14  inches  measured  in 
the  twenty-four  hours,  though  the  greatest  fall  I  have 
mvself  actually  gauged  during  that  time  has  been 
9-63  inches.  What  would  the  good  folks  at  home  say 
if  60  inches  of  rain  fell  there  in  one  month  ? 

But  to  return  to  the  subject  in  hand.  The  funnel 
for  admitting  the  rain-water  is  the  next  consideration, 
and  it  must  be  particularly  borne  in  mind  that  on  the 
accuracy  with  which  the  area  of  the  aperture  of -the 
funnel  is  calculated  and  made  depends  the  whole 
success  of  the  gauge  as  a  reliable  instrument. 

The  funnel  itself  (Fig.  2)  consists  of  two  hollow 
cones  with  their  bases  soldered  together,  each  sloping  at 
an  angle  of  6o°to  the  base,  the  upper  one  having  three- 
fourths  of  its  height  from  the  apex  downwards  removed. 
To  the  perforated  apex  of  the  lower  cone  a  small  metal 
pipe  is  soldered,  which  should  be  about  yV  inch 
short  of  reaching  to  the  bottom  of  the  receptacle  or 
receiver  ;  this  is  to  reduce  the  chance  of  evaporation 
interfering  with  the  efficiency  of  the  gauge  as  far  as 
possible.  A  collar  is  soldered  to  the  funnel  a  little 
higher  up  than  its  junction  with  the  metal  pipe  ;  and 
this  collar  should  be  exactly  of  such  a  diameter  as  to 
fit  on  the  outside  of  that  on  the  receiver,  so  as  to  be 
practically  airtight  without  being  too  difficult  of 
removal.  The  funnel  should  be  made  of  zinc  or 
copper. 

The  foregoing  having  been  satisfactorily  accom- 
plished, we  now  turn  our  attention  to  that  most 
important  part  of  the  gauge,  the  area  of  the  aperture. 
Now,  there  was  in  my  possession  at  the  time  that  I 
thought  of  making  a  rain-gauge,  a  glass  on  which  was 
engraved  a  graduated  scale  up  to  two  fluid  ounces, 
and  with  the  aid  of  "  Molesworth's  Pocket  Book  of 
Engineering  Formulas,"  I  found  that  one  fluid  ounce 
contained  approximately  1733  cubic  inches.  It  is 
therefore  at  once  evident  that  if  we  make  the  area  of 
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FIG.  I. — RECEPTACLE  FOR 

COLLECTING   RAIX- 

WATER. 


the  mouth  of  the  funnel  to  be  i~'33  square  inches,  for 
even-  ounce  of  rain-water  that  passes  through  this 
aperture  the  tenth  part  of  an  inch  of  rain  must  have 
fallen  ;  and,  also,  that  as  the  area  of  a  circle  is  equal 
to  3'I4I59  multiplied  by  the  square  of  the  radius,  the 
diameter  of  the  mouth  of  the  funnel  must  be  4*697 
inches.  With  a  pair  of  com- 
passes describe  a  circle  having 
this  diameter  separately  on  a 
piece  of  cardboard  and  a  piece 
of  tin  ;  cut  the  circle  exactly 
out  of  the  cardboard,  but  make 
it  the  circumference  of  the 
piece  of  tin,  and  nail  the  tin 
through  the  centre  to  a 
stick.     Now   place   the  / 

cardboard  over  the  up- 
per cone  so  that  it  may 
lie  parallel  to  the  plane 
of  the  base,  and  mark 
the  metal  with  some  pointed  instrument  where 
it  comes  through  the  cardboard,  then  cut  the 
metal  down  to  this  mark,  and  it  can  be  finished 
off  with  a  file,  so  as  to  allow  the  circular  tin 
disc  to  accurately  fit  it  ;  when  this  is  correctly 
done,  and  all  the  exposed  surfaces  well  japanned, 
the  rain-gauge  is  complete  and  ready  for  use. 

On  finding  that  measuring  with  the  two 
ounce  glass  was  tedious,  as  it  could  only  con- 
tain -2o  of  an  inch  at  one  time,  and  since  a 
glass  similar  to  the  usual  measures  was  not 
procurable  in  Ceylon,  I  had  recourse  to  an 
empty  Howard's  quinine  bottle,  which  was  the 
nearest  approach  to  a  true  cylinder  that  was 
forthcoming,  and  cut  the  top  off  at  the  shoulder. 
I  then  poured  into  the  glass  thus  obtained  one 
ounce  of  water,  and  marked  on  the  outside 
where  the  surface  of  the  water  came  up  to,  and 
went  on  pouring  in  one  ounce  of  water  at  a 
time,  and  marking  its  height  on  the  glass,  until  I  got 
five  ounces  in,  that  is,  half  an  inch  of  rain.  These 
marks  were  then  transferred  to  a  slip  of  paper  (Fig.  3), 
and  subdivided  into  tenths,  which  of  course  gave  the 
hundredths  of  an  inch  ;  after  these  were  carefully 
marked  in  ink,  and  the  divisions  corresponding  to  the 
ones  on  the  glass  numbered  respectively  10,  20,  and 
so  on  up  to  50,  the  slip  of  paper  was  pasted  on  to 
the  glass,  and  afterwards  varnished.  The  whole 
affair  should  not  cost  more  than  from  3s.  to  4s. 

When  the  rain-gauge  is  put  out  for  use,  it  should 
be  supported  in  some  kind  of  a  frame,  to  prevent  it 
from  being  blown  down  or  knocked  over,  but  in  such 
a  manner  that  it  can  be  readily  emptied  ;  and  the 
receiving  surface  should  be  perfectly  horizontal  and 
carefully  placed   at  12   inches  above   the  ground,  as 
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FUNNEL. 
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GRADUATED 

MEASURING 

GLASS. 


experience  determines  this  to  be  the  most  advan- 
tageous height.  It  should  be  in  such  a  position  as 
exposes  it  to  a  free  fall  of  rain,  hail,  or  snow,  and 
away  from  all  buildings,  walls,  or  trees,  which  might 
cause  eddies  of  wind  or  afford  shelter. 

During  snow  or  frost,  the  rain-gauge  must  be 
watched,  and  its  contents  melted,  either  when  the 
amount  is  to  be  measured  or  the  funnel  is  filled  up  with 
snow  ;  but  it  is  better  at  such  times  to  use  a  tin 
vessel  having  a  mouth  of  the  same  area  as  the  rain- 
gauge  as  a  substitute. 

Another,  but  more  expensive  style  of  rain-gauge  is 
as  follows.  It  has  the  advantage  of  being  almost 
indestructible,  and  if  the  measuring  glass  be  properly 
taken  care  of,  will  last  almost  a  lifetime.  The 
material  used  in  its  construction  is  stout  gal- 
vanized iron,  with  the  exception  of  the  turned 
ring  forming  the  receiving  surface  of  the  funnel, 
which  is  of  brass  or  copper. 

The  large  receiving  cylinder  is  of  the  same 
diameter  as  that  of  the  receiving  surface,  and 
of  about  three  times  the  depth  of  the  funnel, 
and  has  a  strip  of  metal  about  half  an  inch 
wide  soldered  round  the  outside,  at  nearly  an 
inch  below  the  mouth. 

The  outer  case  of  the  funnel  (Fig.  4)  is  made 
so  as  to  exactly  fit  over  the  receiving  cylinder, 
and  to  pass  down  over  it 
till  stopped  by  the  strip 
of  metal  soldered  on  the 
large  cylinder.  The  coni- 
cal surface  of  the  funnel 
slopes  to  the  small  bent 
pipe  at  an  angle  of  6o° 
to  the  horizontal  receiving 
surface.  The  pipe  is  of 
small  aperture,  and  is 
bent  upwards  so  as  to 
retain  the  last  few  drops 
of  rain,  in  order  that  the  only 
opening  that  would  admit  of  the 
escape  of  vapour  may  be  closed 
as  long  as  possible.  The  conical 
funnel  is  soldered  to  the  inside  of 
the  outer  case,  and  the  brass  or 
copper  ring  is  turned  in  a  lathe, 
that  the  receiving  surface  may  be 
true,  and  is  then  soldered  on  above  the  funnel,  the 
whole  instrument  being  then  neatly  japanned. 

The  principle  of  measurement  is  the  relation 
existing  between  the  areas  of  the  receiving  and 
measuring  surfaces  ;  that  is,  between  the  area  of  the 
funnel  into  which  the  rain  falls  and  the  area  of  the 
cylinder  in  which  it  is  measured.  This  cylinder  being 
of  less  diameter  than  the  funnel,  and  receiving  all  the 


FIG.    4. — OUTEK    CASE 
OF  FUNNEL,  ETC. 
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rain  collected  by  the  funnel,  it  follows  that  its  contents 
will  have  an  increased  depth.  Now  equal  cylindrical 
volumes,  having  different  diameters,  are  to  each  other 
in  length  inversely  as  the  squares  of  their  diameters. 
Hence,  if  the  funnel  be  9  inches,  and  the  cylinder 
3  inches  in  diameter,  a  fall  of  1  inch  of  rain  will  be 
represented  in  the  gauge  by  9  inches  ;  for  32  :  <f  ::  1  : 
x=g.  In  this  case,  therefore,  a  length  of  9  inches  of 
the  measuring  glass  would  represent  an  inch  of  rain- 
fall, and  can  be  divided  into  tenths  and  hundredths 
of  the  artificial  inch. 

Of  course,  if  the  amateur  intends  to  construct  his 
gauge  himself,  and  as  he  will  be  obliged  to  purchase 
the  measuring  glass,  it  is  manifestly  better  to  buy  the 
glass  first  of  all,  and  graduate  it  in  the  required 
manner,  and  to  then  work  out  the  converse  of  the 
rule  above,  so  as  to  obtain  the  necessary  diameter  of 
the  funnel,  but  care  must  be  taken  that  the  diameter 
of  the  measuring  glass  be  the  same  the  whole  way 
down,  as  any  irregularities  will  naturally  produce  error. 

Some  place  a  copper  can  inside  the  large  cylinder 
to  receive  the  rain  from  the  funnel,  and  this  is  taken 
out  once  or  twice  a  day  or  after  a  shower,  and  the 
water  measured  in  the  glass.  When  in  use,  the  gauge 
may  be  partly  sunk  in  the  ground,  as  there  will  be 
then  little  or  no  evaporation  from  it,  and  is  also  well 
and  firmly  supported. 
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V,— PANELS  AND  THEIR  TREATMENT, 

HE  next  subject  to  be  considered  is  one 
perhaps  of  less  importance  as  regards 
the  carpenter's  work  than  any  we  have 
yet  talked  over,  but  most  certainly  of  no 
less  decorative  importance,  as  the  panel 
has  been  a  feature  of  almost  every  style  of  every 
time,  and  wherever  it  has  been  found  in  almost  every 
case  it  has  shown  its  evident  fitness,  by  its  position, 
sheltered  by  the  projecting  style  from  so  much  of  the 
destructive  influences  at  work,  and  by  its  limited  space, 
for  special  richness  of  ornamentation.  The  panels  of 
any  ordinary  door,  either  the  normal  four  panels,  or  the 
four  made  to  resemble  six  as  shown  in  the  last  chap- 
ter, give  a  field  for  decoration  as  good  as  any  in  the 
house,  but  care  should  be  taken  that  the  decoration  of 
the  door  is  not  in  itself  superior  to  other  panels  in  the 
room,  as  a  door  with  elaborately  painted  and  carved 
panels  requires  the  furniture  of  the  room  to  be  suffi- 
ciently rich  in  character  to  hold  its  proper  place. 

In  noticing  the  many  methods  of  panel  decoration 


possible  in  painted  woodwork,  hand-painted  (so  called) 
designs  are  naturally  the  first  to  be  thought  of,  and 
in  many  respects  are  beyond  doubt  the  most  desirable, 
but  not  quite  within  the  limits  of  these  papers  ;  while 
the  treatment  of  the  woodwork  itself,  panelled  in 
Jacobean,  Queen  Anne,  or  any  other  style,  applies  to 
the  first  construction,  and  not  to  a  re-adornment  of 
the  door,  and  although  of  course  infinitely  preferable 
to  any  makeshift  of  applied  decoration,  must,  by  the 
plan  of  these  chapters,  be  put  aside,  and  only  those 
methods  indicated  that  can  produce  a  good  effect  by 
the  simplest  means  ;  and  by  simple  I  mean  that  which 
a  small  saw,  plane  and  pocket-knife  can  work  from  a 
few  odd  pieces  of  wood  as  thoroughly  as  with  the 
aid  of  the  most  elaborate  tool-chest  and  workshop, 
but  not  of  course  the  same  style  that  the  latter  could 
turn  out.  One  must  be  careful  to  insist  on  that  fact, 
and  not  even  try,  I  think,  an  imitation  of  the  real  thing, 
but  a  substitute  only. 

In  several  designs  in  Amateur  Work  of  late  I 
have  tried  the  decoration  of  the  panel  by  strips  of 
wood  fixed  with  glue,  and  further  secured  by  small 
pins.  In  each  case  the  result  has  been  so  satisfactory 
to  induce  a  further  trial  of  the  same  method.  In  all 
the  designs  given  in  this  chapter  the  materials  are 
thin  strips  of  wood  not  more  than  {  inch  in  thickness, 
and  width  varying  of  course  with  the  size  of  the  panel, 
but  from  j  to  |  inch  at  the  most.  These  are  to  be 
mitred  if  needed  to  when  angles  occur,  or  simply 
coming  together  like  the  apparent  joint  of  any  framed 
work.  In  a  few  cases  the  lathe  or  fretwork  has  been 
used  to  cut  simple  rings  of  wood  the  thickness  of  the 
flat  strips,  and  use  them  as  part  of  the  design.  When 
fixed  to  the  panel,  it  is  intended  that  they  should  be 
painted  all  the  same  colour  of  the  panel,  the  nail- 
holes,  if  any,  being  first  stopped  with  putty.  I  do  not 
think  this  treatment  would  suit  stained  and  varnished 
woodwork,  as  the  grain  of  the  wood  would  interfere 
with  the  lines  of  the  design.  And  {pace  the  purists) 
paint  is  as  evident  and  honest  as  varnish.  Nobody 
could  call  a  door  painted  green  an  imitation  of  any 
other  substance,  for  none  exists  that  it  could  be  mis- 
taken for  ;  but  if  the  applied  strips  were  ebonized  and 
the  whole  varnished,  it  might  harmonize  fairly  well 
with  some  woods,  though  not,  I  think,  with  plain 
pitch  pine. 

A  few  possible  designs  are  sketched  with  this 
chapter.  The  panels  shown  in  Figs.  31,  32,  and  34 
show  the  simplest  method  of  using  this  idea,  being  pat- 
terns formed  by  simple  straight  lines,  and  not  neces- 
sarily even  mitred  at  the  angles.  In  Figs.  33  and  35 
some  diagonal  lines  are  introduced  which  give  a  little 
more  trouble,  but  in  such  thin  material  and  small 
pieces  one  can  fit  each  piece  to  its  place,  paring 
down  with  a  knife  or  chisel  until  the  exact  angle  is 
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accomplished.  In  Figs.  37  and  38  the  corners  should 
be  mitred,  as  the  idea  is  to  imitate  moulding,  but  any 
amateur  who  can  make  a  picture  frame  will  find  this 
easy.  In  Fig.  42  a  Japanese  idea  is  utilized  ;  the  lat- 
tice triangle  is  filled  with  strips,  as  the  panels  before 


In  Figs.  39  and  44  a  few  circles  are  introduced  of 
wood  the  same  thickness,  but  this  needs  no  further 
comment.  Fig.  41  is  formed  by  half-circles  placed 
fish-scale  fashion.  Fig.  43  is  given  to  show  how  a 
very  simple  form  of  painted  panel  may  be  used  in 
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EXAMPLES   OF   ANGLO-JAPANESE 

noticed,  but  a  thin  piece  of  wood,  well  riddled  with 
centre-bit  holes,  or,  better,  cut  out  with  a  fret-saw, 
occupies  another  portion,  while  a  third  has  a  sugges- 
tion of  floral  forms  cut  out  with  a  key-hole  saw.  All  the 
wood  being  the  same  thickness  will  avoid  a  patchy 
effect.  This  last  design  is  more  suitable  for  small  cup- 
board doors  or  odd  panels  than  those  of  the  door. 


Fig-  44-  F'g-  43- 

DECORATIVE  WORK  FOR   PANELS. 

■  conjunction  with  these  strip  decorations  so  as  to  give 
a  very  good  effect  at  small  pains.  In  Fig.  40  the 
strips  are  relieved  by  plain,  round  nail-heads  or 
wooden  buttons  painted  like  the  rest  of  the  work. 
The  Japanese  over-door  in  the  last  chapter,  and  also 
some  panels  of  a  bachelor's  sideboard  in  a  former 
number,  gives  the  same  style  of  work. 
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Another  excellent  material  for  panels  is  found  in 
the  Lincrusta  Walton.  Many  of  these  patterns, 
notably  No.  I2r,  sunflower  design,  2s.  the  yard,  and 
261,  oak  leaves,  2s.  6d.  per  yard,  cut  into  small  panels 
with  capital  effect.  I  know  no  decorative  material  so 
adapted  to  the  amateur's  needs  as  this,  and  feel,  the 
more  I  see  of  it,  that  the  difficulty  is  to  find  a  place 
unsuited  for  it,  as  it  seems,  from  its  low  relief  and 
pliability,  to  come  well  in  any  place.  The  company 
also  manufacture  a  special  series  of  panels  from  2^ 
inches  to  over  10  feet,  and  prices  varying  from  2d. 
each  to  3s.  Many  of  these  are  of  capital  design,  and 
fit  admirably  into  their  places  as  a  supplementary 
decoration  ;  the  only  wonder  is  that  their  use  is  not 
far  more  general.  For  doors  they  may  be  finished  the 
same  colour  as  the  door,  or,  if  preferred,  hand-painted 
(the  veriest  tyro  can  accomplish  this),  with  addition  of 
gold  paint  or  gold  leaf  to  enrich  the  backgrounds. 
The  Lincrusta  is  so  varied  in  its  use  that  it  may  re- 
place carving  in  low  relief,  hand-painted  panels, 
mosaic,  or  stamped  leather,  and,  in  most  cases,  the 
less  expensive  substitute  will  be  found  an  actual  gain 
in  the  finished  effect.  Being  cut  easily  with  a  sharp 
cut,  and  pliable  as  cloth,  it  can  be  put  over  curved 
surfaces  in  mouldings  or  coves,  with  a  peculiarly  rich 
yet  subdued  effect.  In  future  chapters  I  wish  espe- 
cially to  draw  attention  to  the  possible  uses  in  furni- 
ture of  this  material,  as  I  think  it  is  as  yet  not 
so  fully  or  so  generally  developed  as  it  might  be. 

On  many  existing  doors  the  existing  arrangement 
may  be  in  too  good  condition  to  make  it  worth  doing 
more  than  decorate  the  panels.  If  for  this,  or  any  other 
reason,  it  is  desirous  not  to  touch  the  door  itself,  the 
panels  may  be  painted  on  thin  "  academy  board,"  pre- 
pared specially  for  oil-painting  ;  and  to  those  who 
intend  painting  their  own  panels,  I  must  give  a  word 
of  advice.  It  is  beyond  question,  I  think,  that  in  the 
balance  of  the  parts,  the  Japanese  excel  all  European 
work,  and  to  any  about  to  paint  "  decorative  panels,"  as 
distinct  from  pictures,  the  study  of  some  of  the  best 
Japanese  work  is  invaluable,  whether  for  actual  copy, 
or  simply — and  perhaps  this  is  best — to  grasp  their 
fidelity  to  nature  and  fitness  for  the  space  to  be  covered 
in  the  way  they  alone  seem  to  have  the  secret  of  suc- 
cess. The  famous  sketch-books  of  Hoko-sai  have  just 
been  reprinted,  and  are  to  be  had  for  a  very  small  sum 
(7s.  6d.  the  set  of  three,  I  believe)  of  Mr.  Batsford, 
High  Holborn.  To  all  who  paint,  whether  plaques, 
panels,  or  textile  material,  they  are  simply  inexhaustible 
in  their  suggestions  for  foliage  and  bird  forms. 

I  have  omitted  the  consideration  of  tiles  for 
panels  and  other  applied  materials,  because  in  furni- 
ture of  the  rooms  in  the  succeeding  chapters  there 
will  be  found,  no  doubt,  more  appropriate  panels  that 
will  need  suggestions  for  their  ornamentation. 
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ESSRS.  CHARLES  CHURCHILL  &  Co., 
20,  Cross  Street,  Finsbury,  London,  E.  C. ,  have 
sent  me  the  new  edition  of  their  comprehensive 
Catalogue  of  American  Machinery  and  Tools, 
which  bears  date  October,  1S83.  I  have  often 
called  the  attention  of  the  readers  of  Amateur  Work  to  the 
large  and  beautifully-printed  catalogue,  which  contains  many 
articles  that  will  prove  most  serviceable  to  amateurs.  That 
Messrs.  Churchill  &  Co.  have  greatly  added  to  their  stock 
of  tools  and  machinery,  and  greatly  increased  the  variety 
and  number  of  articles  that  they  offer  for  sale,  will  be  at 
once  apparent,  when  it  is  said  that  the  new  catalogue  con- 
tains 206  pages,  and  contains  62  pages  more  than  the  cata- 
logue of  18S2.  Among  the  new  machines,  etc.,  that  are 
described,  illustrated  and  priced,  are  wood-working  ma- 
chinery and  machines,  grinding  machines,  drilling  machines, 
cut-off  machines,  bolt-screwing  machines,  new  foot-power 
lathes,  and  meat-cutting  machines  ;  and,  besides  these,  con- 
siderable additions  have  been  made  to  the  list  of  tools  of 
mitre-planers,  mitre  boxes,  new  chucks,  standard  gauges  and 
callipers,  cutting-pliers,  screw-drivers,  hack-saws,  steel 
squares,  oilers,  lubricators,  etc.  To  describe  even  the 
hundredth  part  of  the  articles  catalogued  is  impossible,  but  I 
hope,  from  time  to  time,  to  be  able  to  revert  to  some  of  the 
novelties  that  are  included  in  it.  The  price,  post-free,  is 
not  noted,  but  I  daresay  Messrs.  Churchill  &  Co.  will  enable, 
me  to  rectify  this  much-to-be-regretted  omission  in  the  next 
Part  of  this  magazine. 

Messrs.  R.  Melhuish  &  Sons,  of  85  and  87,' Fetter  Lane, 
Holborn,  London,  E.C.,  have  recently  shown  me  a  new 
hook  for  picture-hanging,  which  they  tell  me  is  rapidly 
rising  in  the  estimation  of  the  public,  and  is  largely  in  de- 
mand. It  is  called  the  Simplex  Hook,  and  is  made  in  two 
sizes,  supplied  by  Messrs.  Melhuish  &  Sons,  post-free,  the 
smaller  size  at  5d.  per  dozen,  and  the  larger  size  at  iod.  per 
dozen,  including  the  small  nails  necessary  for  fixing  them 
to  the  wall.  The  smaller  size  is  illustrated  in  Fig.  I,  which 
shows  the  actual  shape  and  size  of  the  hook.  The  plate  is 
perforated  in  three  places,  and  is  fixed  and  held  in  position 
by  three  fine  small  wire  nails  about  |  in.  in  length.  It 
seems  almost  incredible  that  three  such  small  nails  should 
be  capable  of  sustaining  the  weight  of  a  picture  :  but  they 
do  so  ;  and  I  am  told  that  the  larger  hooks  will  hold  a 
picture  50  lbs.  in  weight.  The  Simplex  Hook  is  certainly 
a  great  improvement  on  the  old  brass-headed  nail,  which 
always  made  an  ugly  hole  in  the  plaster,  which  was  often 
greatly  increased  whenever  an  attempt  was  made  to  remove 
the  nail.  The  small  nails  used  to  fix  the  Simplex  Hook 
enter  the  plaster  only,  and,  as  the  holes  made  by  them  are 
small,  and  imperceptible  when  the  hook  is  removed,  no 
damage  is  done  to  the  wall. 

Messrs.  Melhuish  &  Sons  are  now  sending  out,  post-free, 
for  2s.,  a  neat  little  combination  of  a  thermometer  and 
storm-glass,  manufactured  at  the  Oswego  Thermometer 
Works,  Oswego,  New  York.  The  thermometer  and  storm- 
glass  are  let  into  a  piece  of  varnished  oak  9  in.  by  3  in.  by 
%  in.,  furnished  with  a  brass  eye  at  the  top  for  suspension 
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against  the  wall  on  a  nail.  The  former,  which  is  placed 
to  the  left,  is  mounted  on  a  graduated  place,  showing  the 
degrees  of  heat  from  40*  below  Zero  to  1300  above.  I  find 
that  the  register  of  temperature  is  in  accord  with  the  record 
of  an  English-made  thermometer  which  is  hanging  in 
another  place  in  the  same  room.  This  is  strong  evidence 
in  favour  of  the  accuracy  and  reliability  of  the  American 
thermometer,  which,  perhaps,  was  not  to  be  expected,  as 
they  are  evidently  turned  out  in  great  quantities,  and  in  all 
probability  are  not  tested  individually.  The  storm-glass  is  a 
tube  filled  with  some  chemical  preparation,  which  is  more 
or  less  perturbed,  and  higher  or  lower,  according  to  the 
state  of  the  weather.  A  strip  of  metal  is  nailed  to  the  rib 
of  oak  that  divides  the  thermometer  and  storm-glass,  bear- 
ing the  words  Stormy  at  top,  Change  in  the  middle,  and 
Fair  at  the  bottom.  Messrs.  Melhuish  &  Sons  wish  me  to 
say  that  they  send  all  orders  for  goods  to  the  value  of  not  less 
than  5s.  free  by  parcels  post ;  the  Post-office  charges  being, 
for  a  parcel  not  exceeding  I  lb.,  3d.  ;  exceeding  1  lb.,  and 
not  exceeding  3lbs.,  6d.  ;  exceeding  3  lbs.,  and  not  exceed- 
ing jibs.,  o,d.  ;  exceeding  5  lbs.,  and  not  exceeding  7  lbs., 
is.  This  offers  a  great  advantage  to  amateurs,  and  many, 
doubtless,  will  be  glad  to  avail  themselves  of  it. 

The  introduction  of  a  great  deal  of  brass-work  into 
modern  decoration  and  furnishing  ironmongery  of  a  de- 
corative character,  has  naturally  caused  a  great  deal  of  extra 
trouble  in  cleaning ;  and  though  it  is  certainly  easier  to  clean 
brass  than  steel,  I  have  heard  energetic  protests  against  the 
importation  of  "  any  more  brass  "  for  the  adornment  of  the 
interior  of  one's  dwelling.  Labour,  however,  in  brass 
cleaning  is  apparently  done  away  with  for  the  future  if  those 
who  object  to  it  will  use  Brass-o-line,  a  specimen  of  which 
has  been  forwarded  to  me  by  the  wholesale  agents  for  its 
sale,  Messrs.  Thomas  Birtwhistle  &  Co.,  15,  Market  Street , 
Burnley.  The  cost  of  what  I  take  to  be  a  four-ounce  bottle, 
with  camel-hair  pencil  for  its  application,  is  2s.  6d.,  but  the 
contents  will  last  a  long  time,  and  serve  to  cover  a  very 
considerable  area.  I  presume  it  is  in  itself  a  kind  of  lacquer 
for  brass  goods,  as  it  is  stated  to  be  "a  preparation  for  the 
purpose  of  re-lacquering  at  home  "  brass  articles  of  general 
household  use,  such  as  fenders,  fire-irons,  picture-rods,  stair- 
rods,  brass  scales,  cornices,  candlesticks,  and  all  kinds  of 
brass  ornaments.  It  may  also  be  used  with  perfect  safety 
for  the  preservation  of  gilt  articles,  clocks,  looking-glass 
frames,  picture-frames,  ornamental  churchwork,  and  all 
Sheffield  goods.  On  applying  it  to  a  brass  door  handle  it 
seemed  to  heighten  its  lustre  and  reflective  power,  and  if  I 
may  draw  an  inference  from  this  slight  test,  I  am  inclined 
to  think  that  the  preparation  may  prove  useful.  The 
manufacturers  claim  that  by  its  use  the  blackening  ctr  tar- 
nishiDg  effect  of  the  atmosphere,  gas,  damp,  handling,  etc., 
is  entirely  obviated,  and  that  brass  articles  only  require 
dusting  and  occasionally  revived  with  the  Erass-o-Iine  when 
necessary.  This  prevents  the  trouble  of  frequent  cleaning, 
and  the  annoying  and  expensive  method  of  sending  away 
goods  to  be  re-lacquered  when  soiled.  It  is  necessary  that 
the  articles  to  which  it  is  applied  for  the  first  time  should  be 
either  new  or  perfectly  clean  and  bright.  If  the  goods  be 
old  or  very  tarnished,  they  must  be  cleaner!  with  fine  emery 


cloth  or  by  dipping  in  diluted  nitric  acid  and  well  rubbing 
with  sawdust.  The  Brass-o-line  must  be  applied  with  a 
camel- hair  pencil  or  brush,  and  laid  on  evenly  and  in  one 
direction  only.  It  must  not  be  worked  round  in  a  circle, 
but  the  brush  must  be  moved  transversely  from  side  to  side 
or  lengthwise  from  end  to  end.  These  directions  must  be 
implicitly  followed,  so  as  to  have  the  surface  even  and 
straight,  and  to  prevent  air-bubbles.  It  is  simple  in  its  use, 
and  only  requires  ordinary  care,  and,  above  all,  can  be 
applied  without  heat.  I  cannot  pretend  even  to  guess  at  its 
ingredients,  but,  to  judge  from  its  smell,  naphtha  or  methy- 
lated spirit  must  enter  into  its  composition.  It  is  made  in 
two  shades,  one  light  and  the  other  of  an  amber  tint.  Until 
the  appointment  of  retail  agents  in  the  different  towns, 
Messrs.  Birtwhistle  and  Co.  ask  me  to  say  that  they  will 
forward  a  bottle  of  it,  post  free,  to  any  applicant  on  receipt 
of  the  selling  price,  which,  as  I  have  said  above,  is  2s.  6d. 

Mr.  A.  S.  Lunt,  London  and  Sheffield  Cutlery,  Saw, 
and  Edge  Tool  Warehouse,  297,  Hackney  Road,  London,  E., 
has  sent  me  a  supplement  to  his  Price  List.  This  useful 
addendum  to  his  Catalogue  he  will  forward  to  any  applicant 
on  recept  of  a  penny  stamp.  He  has  brought  it  out  for  the 
benefit  of  amateurs  rather  than  professionals  ;  and  I  am  of 
opinion  that  amateur  wood-workers  will  find  it  well  worth 
their  notice.  I  may  draw  attention  more  particularly  to  a 
set  of  soldering  tools,  supplied  for  Is.,  which  maybe  suf- 
ficient to  enable  any  one  to  try  his  hand  at  mending  a  water- 
pot  or  saucepan ;  and  to  the  tool-chests,  Nos.  1,  2,  3, 
mentioned  therein,  which  have  already  been  noticed  in 
Amateur  Work.  The  "Hibernia"  Amateur's  Turning 
Lathe,  supplied  for  £z  15s.,  is  light  and  neat  in  appearance. 
It  i«  capable  of  turning  an  article  5  in.  in  diameter  and  12  in. 
in  length.  Lunt's  "  Hackney  "  Lathes  look  stronger,  and 
in  every  way  more  serviceable.  No.  1  of  these  lathes  costs 
£2  17s.,  complete  ;  No.  2,  with  stand,  fly-wheel,  and  treadle 
complete,  £t>  12s. ;  and  No.  3,  with  the  same  fittings, 
£4.  8s.  Nos.  2  and  3  are  supplied  at  lower  rates,  as 
bench  lathes  only,  without  s.land.  No.  I  has  a  20  in.  bed 
and  2j  in.  centres  ;  No.  2  a  24  in.  bed,  with  2$  in. 
centres  ;  No.  3  a  30  in.  bed,  with  3  in.  centres.  No.  1, 
therefore,  will  admit  of  an  article  12  in.  long  and  5  in.  in 
diameter  being  turned  in  it ;  in  No.  2  an  article  of  the  same 
diameter,  but  2  in.  longer,  may  be  turned ;  while  the 
capacity  of  No.  3  admits  of  the  turning  of  an  article  6  in.  in 
diameter  and  18  in.  long.  These  lathes,  then,  are  sufficient 
to  meet  all  the  ordinary  requirements  of  the  amateur. 

The  group  of  chucks  illustrated  in  Fig.  2  are  well 
worth  the  attention  and  careful  consideration  of  all  amateur 
turners,  both  in  wood  and  metal.  These  chucks  are 
manufactured  and  sold  by  the  Britannia  Company, 
Colchesttr,  Manufacturers,  General  Engineers,  and  Tool 
Makers  by  appointment  to  the  British  Government, 
well  known  for  specialties  of  every  description,  including 
lathes,  with  all  their  various  fittings  and  appliances ;  in- 
cluding side-rests  and  chucks  of  all  kinds,  fret-cutting 
machines,  rose  engines,  screw-making  machines,  bicycles, 
copying-presses,  etc.  The  amateur  will  find  in  the  follow- 
lowing  description  a  detailed  account  of  each  chuck,  showing 
the  purpose  for  which  it  is  chiefly  used,  and  in  most  instances. 
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explaining  its  construction  and  the  mode 
of  using  it.  Amateurs  who  may  be  in  want 
of  chucks  for  special  purposes  at  any  time 
will  find  the  description  and  the  accompany- 
ing illustrations  of  the  chucks  described  useful 
for  reference  : — 

Fig.    I.    Fork         Prong  Chuck,    for    soft 
wood,  when  using  back  centre  of  lathe. 

Fig.   2.    Cross  or  Blade   Chuck,   for  hard 
or  soft   wood  when  using  back  centre.     This 
has  advantage  over  the  ordinary  fork  (No.  i). 
It  will  hold  more  securely,  especially  very  small 
diameters,  and  the  work  can  be  turned  up  nearer  to  the  end. 
In  using  it,   two  saw-cuts  should  be  made  in  the  wood  at 
right  angles,  to  admit  the  blades  of  the  chuck.     This  avoids 
splitting  the  wood,  which  simply  driving  on  would  be  apt 
to  do. 

Fig.  3.  Square  Taper-hole  Chuck,  to  hold  ordinary  car- 
penters' brace-bits  or  square  shank  drills,  etc.  A  very  useful 
chuck,  convenient  for  a  variety  of  purposes. 

Fig.  4.  Solid  Gun-metal  Chuck,  turned  to  a  f  in.  shank, 
and  to  a  simple  cylinder,  and  faced  ready  to  adapt  to  any 
special  purpose. 

Figs.  5  and  6.  Main  or  Adapter  Chucks,  made  with  one 
end  threaded,  to  screw  on  to  nose  of  mandrel.     Whitworth 
standard  gauges— \  inch,  |  inch,  J  inch,  I  inch,    I J  inch, 
\\  inch,    if   inch,     \\    inch,     and    \\    inch     (other    sizes 
or     odd     pitches,    if 
required,    at  a  small 
extra     charge),     and 
with  plain  hole,  J  in. 
diameter  at  other  end, 
to   receive   the    fore- 
going or  other  similar 
chucks.  This  is  a  very 
us»rd.   and  almost  in- 
dispensable adjunct  to 
a    lathe.      It    avoids 
the  trouble  of  sending 
away     the     mandrel 
when     any    new     or 
special    chucks    may 
be  needed. 

Fig.  7.  Flange 
Chuck,  with  Taper 
Screw  in  Centre. — 
This  is  threaded  to 
screw  on  to  nose  of 
mandrel,  and  is  use- 
ful for  turning  wood 
on  its  face  where  the 
back  centre  cannot 
be  used.  The  work 
is  attached  to  the 
deep  -  thread  taper 
screw.  Rings,  boxes, 
and  hollow  work 
generally  is  done  on 
this  chuck. 


Fig,  8.  Flange  Chuck,  with  holes 
Countersunk  at  Back,  for  attaching  wood  by 
means  of  several  ordinary  wood  screws  ;  for 
similar  purposes  to  the  Fig.  7  chuck,  but 
latter  is  more  useful  for  small  work,  and  end- 
wise of  the  grain  ;  whereas  Fig.  8  is  suitable 
for  larger  diameters  and  transverse  grain,  as 
bread-platters,  table-tops,  etc. 

Fig.  9.  Mandrel  for  Use  between  the  Lathe 

Centres,  and   driven  by  the   ordinary    catch- 

fig.  1.— simplex  hook  for    plate  or  driver-chuck  of  the  lathe,  and  suit- 

picture  hanging.  a]-,]e    to   carrv   circular  saws,   emery  wheels, 

or  wire  brushes  and  buffing  wheels  for  polishing.     Made  in 

several  sizes.     Where  used  for  saws,  platforms  for  work  can 

also  be  supplied,  to  fix  to  the  bed  of  the  lathe,  and  hinged  to 

rise  or  fall. 

Fig.  10.  Bell  Chuck,  for  metal  work  mostly  ;  with  either 
4,  6,  or  S  screws,  in  one  or  two  planes.  For  holding  short 
work  without  use  of  back  centre  ;  very  handy  for  boring, 
also,  and  many  other  purposes  which  will  readily  occur  to  the 
mind  of  a  turner. 

Figs.  11  and  12.  Self-centring  or  Universal  Scroll  Chucks, 
having  three  jaws,  which  all  close  equally  by  one  movement 
of  the  key  or  lever,  and  hold  a  drill  or  wire,  or  any  small 
work  of  suitable  size,  concentric  with  the  lathe  mandrel. 
These  chucks  are  very  useful  to  the  amateur,  saving  much 
time  in  truly  chucking  the  work,  or  drill.     They  are  made 

in  many  sizes,  and 
mostly  with  two  sets 
of  jaws  —  one  for 
drilling  and  one  for 
turning.  These 
chucks  can  readily 
be  fitted  to  the  lathe 
by  a  face-plate  or 
flange  chuck  ;  or 
some  can  be  screwed 
to  fit  direct  on  to 
the  nose  of  the  man- 
drel. 

Fig.  13.  Four- 
jawed  Chuck,  each 
jaw  being  indepen- 
dent of  the  others, 
and  moved  by  a 
screw  and  key.  This 
is  a  most  useful 
chuck,  having  an  in- 
numerable variety  of 
uses.  It  can  be  used 
for  work  to  be  held 
either  concentric  or 
eccentric  with  man- 
drel, and  of  round, 
square,  or  irregular 
shape.  Drilling,  bor- 
ing, surfacing,  etc., 
is  done  by  means  of 
this  chuck, 


FIG.    I. — BRITANNIA   COMPANY  S  USEFUL  CHUCKS  FOR    AMATEURS. 

(1),  Fork  or  Prong:  Chuck.  (2),  Cross  or  Blade  Chuck.  (3),  Square  Taper  Hole 
Chuck.  (4),  Solid  Gun-Metal  Chuck.  (5  and  6),  Main  or  Adapter  Chucks. 
(7),  Flange  Chuck,  with  Taper  Screw  in  Centre.  (8),  Flange  Chuck,  with  holes 
countersunk  at  back.  (9),  Mandrel  for  use  between  Lathe  Centres.  (10),  Bell 
Chuck  for  Metal  Work.  (11  and  12),  Self-Centring  or  Universal  Scroll  Chucks. 
(13),  Four-Jawed  Chucks, 
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[The  Editor  reserves  to  himself  the  right  of  re. 
tosirg  a  reply  toany  question  that  may  he  frivolous 
or  inappropriate,  or  devoid  of  general  interest. 
Correspondents  are  requested  to  bear  in  mind  tost 
their  queries  will  be  answered  only  in  the  paces  of 
the  Magazine,  'he  information  soncht  being  sup- 
plied for  the  beneflt  of  its  readers  generally  as  well 
as  for  those  who  have  a  special  inttrestin  obtaining 
it.    In  no  case  can  any  reply  be  sent  by  post-] 

The  Law  re  Building  Greenhouses. 

Amateur  has  made  the  following  in- 
quiry, and  has  appended  the  reason  for 
which  he  makes  it.  He  writes  :  "  Will  you. 
inform  me  whit  the  law  may  be  in  respect 
to  building  a  small  greenhouse  ?  I  had 
commenced  to  make  a  small  greenhouse, 
when  the  surveyor  came  and  told  me  that, 
as  it  was  a  fixture  to  the  ground,  he  should 
compel  me  to  have  it  built  on  brickwork  or 
take  it  down.  As  I  do  not  want  to  go  to 
that  expense,  can  I  make  one  that  is  not  a 
fixture  to  the  ground,  and  so  escape  the 
surveyor  and  his  fee  ? "  Amatbcr  has 
given  a  great  deal  of  information  ou  the 
subject  on  which  he  writes,  but  he  has  not 
supplied  sufficient  to  enable  me  to  under- 
stand eWjrly  what  may  be  the  kind  of 
greenhou=e  that  he  is  building.  It  appears 
to  be  one  that  is  made  of  wood,  the 
wooden  uprights  bein^  set  in  holes  dug  for 
their  reception,  and  then  rammed  tight.  I 
assume  this,  as  the  surveyor  threatens  to 
compel  Lim  to  have  it  built  on  brickwork 
or  take  it  down.  A  greenhouse  built  of 
wood,  having  the  uprights  of  wood  firmly 
fixed  in  the  ground,  is  accounted  to  be  a 
fixture,  and  therefore  not  removable  by 
the  tenant.  When  moving  from  one  house 
to  another,  I  have  always  left  structures  of 
this  kind  behind  me,  considering  them  to 
be  fixtures,  and  therefore  belonging  to  the 
landlord  and  not  to  myself.  Everything 
that  a  tenant  may  erect  in  the  form  of  a 
greenhouse  or  out-building  of  any  kind 
becomes  the  landlord's  property,  if  the 
foundation  on  which  it  is  erected,  whether 
it  be  brickwork  or  concrete  or  wooden 
posts,  enters  the  soil  and  is  carried  below 
its  surface.  And  if  a  lean-to  is  fixed  to  any 
wall,  whether  part  of  the  house  or  a  garden 
wall,  it  cannot  be  removed  if  any  portion 
of  the  structure  enters  the  wall  or  is  fixed 
to  it  by  nails  ;  but  if  it  be  fixed  by  screws 
it  is  removable,  for  screws  can  be  with- 
drawn without  injury  to  a  wall,  but  nails 
cannot.  For  example,  if  a  wall  had  been 
plugged — I  must  not,  however,  be  under- 
stood a3  saying  that  a  tenant  may  drive 
wooden  plugs  into  his  landlord's  wall — and 
an  upright  screwed  thereto,  the  upright 
may  be  removed  and  anything  that  is  at- 
tached to  it,  provided  always  that  it  is  not 
attached  elsewhere  to  the  wall.  If,  how- 
ever, the  upright  had  been  secured  by  a 
nail  driven  through  it  into  the  plug,  it  can- 
not be  removed.  Again,  structures  secured 
by  holdfasts  driven  into  a  wall  can  be  re- 
moved, if  held  by  screws  driven  into  the 
wood  through  the  hole  in  the  outer  end  of 
the  holdfast ;  but  if  nails  have  been  used 
Bad  of  screws,  the  structure  cannot  be 
removed.  What  is  called  a  "tenant's  fix- 
ture "  is,  in  point  of  fact,  no  fixture  at  all, 
Just  as  a  water-butt  ]  laced  on  a  wooden 
frame  cannot  by  any  legal  fiction  be  accounted 
a  fixture.  I  believe  I  have  stated  the  cose 
correctly    with    regard    to  any  structure 


reared  and  raised  so  as  to  rest  against  a 
garden  wall  or  against  a  house.  With 
reference  to  buildings  complete  in  them- 
selves, and  built  apart  and  away  from  any 
wall  that  belongs  to  the  landlord,  I  take  it 
that  the  crucial  test  of  its  being  a  fixture 
or  not  rests  in  the  fact  whether  or  not  the 
foundations,  be  they  what  they  may,  are 
carried  below  the  surface  of  the  soil.  If  I 
am  wrong.  I  trust  that  for  the  joint  benefit 
of  the  readers  of  Amateur  Work  and  my- 
self, any  surveyor  under  whose  notice 
this  may  come  will  do  me  the  favour  to 
correct  me.  Further,  stilt  remaining  open 
to  correction,  I  believe  that  a  surveyor  has 
no  power  whatever  over  tenant's  fixtures, 
but  has  a  light  to  compel  anyone  who  is 
building  a  structure  that  maybe  bona  fide 
a  landlord's  fixture,  to  build  it  in  accord- 
ance with  the  terms  presented  by  the 
Metropolitan  Building  Act,  if  it  be  in  the 
Metropolitan  district,  or  iu  accordance 
with  the  bye-laws  of  the  town  in  which  he 
may  reside.  The  question  now  is,  how  may 
Amateur  build  his  greenhouse  so  as  to 
keep  himself  out  of  harm's  way  from 
either  Scj  11a  or  Charybdis,  as  existing  in 
the  person  of  the  landlord  on  the  one  side, 
and  that  of  the  surveyor  on  the  other.  He 
can  level  the  soil,  and  beat  it  hard  to  the 
extent  of  the  area  he  wishes  to  cover  and 
erect  his  building  ou  a  foundation  of  timbers 
laid  ou  the  surface  of  the  soil,  and  halved 
together  at  the  angles,  the  uprights  of  the 
structure  being  mortised  into  these  foun- 
dations which  do  not  enter  the  soil,  but 
simply  rest  upon  its  surface.  But  the  tim- 
bers, being  in  contact  with  the  damp  soil, 
will  be  in  danger  of  rotting,  and  he  may 
place  them  on  bricks  laid  on  the  surface  of 
the  soil,  a  brick  or  a  half  brick  being  left 
out  at  intervals  to  admit  of  a  free  current  of 
air  underneath  the  boards,  for  bricks,  after 
all,  are  porous,  and  will  absorb  a  great  deal 
of  water,  and  by  capillary  attraction  cause 
the  damp  of  the  earth  to  rise  through  them 
to  the  woodwork.  He  may  lay  sleepers 
across  the  area  from  timber  to  timber,  and 
on  these  lay  tiles  or  slabs  to  form  the  floor. 
There  is,  however,  a  better  way  of  going  to 
work  even  than  this,  and  I  recommend 
Amateub  to  lay  on  his  levelled  soil  some  of 
Lascelles'  "  Patent  Concrete  Slabs."  They 
may  be  procured  from  Mr.  Lascelles,  at 
his  workshops  in  Bunhill  Row,  E.C.,  or 
ordered  at  his  office  in  the  Poultry ,  corner  of 
Grocers'  Hall  Court,  where  amateurs  may 
see  many  things  well  worth  looking  at — 
which  will  form  the  floor  of  the  house  in 
themselves,  and  on  these  he  may  lay  the 
timberfoundations  for  his  walls,  and  he 
may  cover  in  the  lower  part  of  his  house 
with  these  slabs  as  well,  which  may  be 
fixed  with  screws  to  the  wooden  uprights. 
Being  of  concrete,  these  slabs  are  imper- 
vious to  damp.  They  are  all  3  feet  by 
2  feet  in  area.  The  slabs  suitable  for  the 
floor  are  1£  inch  thick,  and  cost  2s. 
per  slab  ;  the  thinner  slabs,  1  inch  thick, 
costing  Is.  9d.  each,  will  do  for  the  sides 
of  the  structure.  The  superficial  area 
being  given,  anyone  can  calculate  how  many 
of  the  slabs  he  will  require,  and  the  cost.  I 
shall  be  happy  to  put  any  person  who  may 
wish  to  use  these  slabs  in  the  way  of  obtain- 
ing further  information,  and  give  a  descrip- 
tive pamphlet  respecting  them.  They  afford 


first-class  material  for  building  and  paving 
greenhouses,  lodges,  cottages,  stables,  and 
even  residential  houses. 

Useful  and  Economical  Boot  Rack. 

Bijto  writes  :— Take  a  piece  of  £  or  J  inch 
stuff,  and  plane  up,  and  if  you  have  a  bead 
plane,  put  a  bend  at  the  bottom  edge,  then 
take  some  slips  of  tin  about  J  inch  wide, 
and  snip  one  edge  like  the  teeth  of  a  large 

FIG.    1. — BOOT- 
RACK. 


saw.  Well  tack  these  slips  on  the  top  face 
of  the  board,  rising  about  i  inch  above  the 
board.  Then  take  a  piece  of  i  inch  stuff, 
and  put  a  bead  top  and  bottom,  and  fasten 
over  the  tin.  Now  stain  the  whole,  size 
and  varnish,  and  you  will  have  a  very  use- 
and  economical  boot-rackthat  any  amateur 
workman  can  make.  The  plan  of  the  rack 
and  method  of  making  it  is  shown  in  Fig.  1, 
and  the  mode  of  placing  boots  and  shoes 
on  it  in  Fig.  2. 

Mechanical  Aids  in  Dovetailing-. 
E.  J.  P.  writes  :— I  am  obliged  to  y^ur 
Dublin  correspondent  J.  C,  for  pointing 
out  a  want  of  foresight  in  my  description 
of  cutting  dovetails  with  the  fret-saw.  He 
is  quite  correct  as  to  the  fault  which  in 
practice  I  had  found  out,  but  had  not  had 
time  to  remedy  before  publication.  I  en- 
close a  sketch  of  the  simplest  plan  of  sur- 
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Fig.  1.— A,  Fixed  Guide  on  Slip  ;  B,  Guide 
for  Dovetails,  sliding  ovor  A.  Fig.  2. — 
Side  or  End  View  of  same. 

mounting  the  difficulty  which  I  trust  will 
explain  itself.  It  will  be  seen  the  one 
sliding  piece  answers  for  both  left  and 
right  cuts.  I  find  it  as  well  to  make  the 
inclined  block  for  cutting  the  pins  wider 
than  shown  in  my  sketches,  so  that  it  is  not 
more  than  £  inch  from  the  saw.  This 
prevents  leverage,  and  enables  the  wood 
being  operated  upon  to  be  held  steadier. 
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Cheap  Bookbinder's  Plant. 

Curious  Chip  Cutteb  sends  the  follow- 
ing description  and  sketches  of  Cheap 
Bookbinder's  Plant  for  Amateurs.  In 
Fig.  1  is  shown  a  cheap  bookbinder's  press, 
whose  dimensions  may  be  stated  as 
follows :  a  to  b,  3  feet ;  b  to  c,  2  feet ;  c  to 
d,  according  to  height  of  individual ;  e,  e, 
two  bolts  through  from  front  to  back  with 


FIG.    I. — BOOKBINDERS   PRESS. 

sunk  bolt  heads  ;  f,  sliding  cheek  working 
on  the  bolts  e,  e  ;  o,  g,  two  bolts,  with 
thread  to  end,  the  nuts  in  which  they  work 
being  sunk  at  o,  o,  and  the  ends  working 
against  two  little  plates  screwed  on  to-  mov- 
able cheek,  as  shown  in  the  illustration ; 
book  in  boards  put  in  at  s.  Screw  up  tight. 
Use  3  by  2^  inch  scantling  for  frame.  Fig.  2 
shows  a  cheap  but  useful  sewing-press,  the 
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FIG.  2. — SEWING  PRESS. 

parts  and  dimensions  of  which  are  a,  a 
board,  2  feet  long,  1  inch  thick,  31  inches 
wide;  b,  b,  uprights,  18  inches,  1  inch  or 
1£  inch  square;  c,  cross  rail,  1J  inch  square; 
d,  hole  cut  in  bottom  to  fasten  bands 
through  from  c.  Fig.  3i3  a  substitute  for 
a  plough,  consisting  of  a,  a  piece  of  1  inch 

A 

B 


FIG.  3. — SUB- 
STITUTE FOR 
PLOUGH. 


board  8  or  9  inches  long,  5  or  6  inches  wide, 
with  gi'oove  cut  ^inch  deep,  at  an  angle  of 
30°  or  35° ;  another  bit  of  inch  stuff  2  ioches 
wide  screwed  on  to  a  ;  slide  in  a  paring 
chisel  for  cutter,  a  slight  blow  at  c  will 
drive  chisel  in  as  required  when  cutting  ; 
b  will  also  form  guide  against  side  of  press 


when  cutting.    I  made  all  the  above,  and 
have  bound  nearly  100  vols,  with  them. 
Labels  on  Metal. 

Bino  writes :  —  In  one  of  the  early 
numbers  of  Amatetr  Wouk  this  subjtct 
was  mooted  ;  and  having  been  bothered 
with  the  labels  coming  off,  I  commenced 
aserie3  of  experiments,  and  have  succeeded 
in  solving  the  difficulty.  I  have  tested  for 
the  last  nine  months,  in  both  damp  and 
dry  places,  and  with  all  sorts  of  gum  and 
paste,  with  equally  good  results.  Have 
your  labels  ready,  then  take  a  small  piece 
of  woollen  rag,  slightly  moisten  with  a 
little  water,  and  well  rub  the  metal  where 
the  label  is  to  be  put,  wipe  dry,  and  imme- 
diately stick  the  label  on,  and  there  it  will 
stop. 

Bench  Holdfast. 

Messrs.  Harger  Brothers  (Settle,  York- 
shire) write :— "We  notice  C.W.  (Richmond) 
illustrates  in  your  last  a  bench  holdfast  of 
a  very  ancient  description,  and  though  it 
serves  the  purpose  for  which  it  is  required, 
yet  in  rather  a  clumsy  manner.  The  draw- 
ing we  give  you  represents  a  holdfast 
which  has  been  in  general  use  for  some 
years,  and,  as  auyoue  will  x>erceive,  is  very 
much  to  be  preferred  to  the  "  blow-on* the 
head  system,"  a  turn  of  the  screw 
answering  the  same  purpose  and  saving 
both  time  and  trouble.      We   supply  this 


IMPROVED 
HOLDFAST. 


holdfast  weighing  0  lbs.,  and  send  it  post 
free  to  any  part  of  the  kingdom  for  6s.  Gd. 
each.  [The  correspondent  to  whom  you 
refer  was  pointing  out  by  pictorial  example 
and  description  an  error  in  an  illustration 
of  the  old-fashioned  holdfast  that  had  been 
given  in  a  previous  Part  of  AmateurWork. 
—Ed.] 

Fretwork  and  Glass  Shades  for  Ferns. 

W.  C.  L.  (Aylestone) . — If  you  write  to 
Messrs.  Harger  Brothers,  Settle,  Yorkshire, 
they  will,  perhaps,  be  able  to  tell  you  where 
you  can  purchase  plain  and  inlaid  fretwork, 
or  even  supply  you  with  what  you  require 
to  order.  Glass  shades  for  ferns  can  be  ob- 
tained of  Mr.  H.  P.  Tate,  31,  Rolborn,  corner 
of  Fetter  Lane,  who  will  doubtless  send  you 
a  price-list  if  you  make  application  for  it. 
[The  above  query  and  reply  gives  me  an 
opportunity  of  calling  the  attention  of 
makers  and  sellers  of  all  kinds  of  articles, 
and  of  readers  of  Amateur  Work  generally, 
to  the  "Amateur  Work  Trades'  Direc- 
tory," which  will  be  fouud  monthly  in  the 
advertising  pages.  The  terms  for  name 
and  address  under  any  special  heading  may 
be  obtained  from  Mr.  H.  S.  Thomas,  Ad- 
vertisement    Manager,     Warwick    House, 


Salisbury  Square,  E.C.  If  manufacturers 
and  makers  generally  would  avail  them- 
selves of  this  medium,  it  would  soon  serve 
as  a  comprehensive  and  valuable  guide  for 
those  who  are  in  want  of  any  special  arti- 
cle, and  show  the  readers  of  this  Magazine 
with  whom  they  may  do  business  when 
they  are  in  want  of  anything  and  do  not 
know  where  to  get  it.  Possibly  this 
department  of  the  Magazine  is  not  known 
to,  or  perhaps  not  always  thought  of  by, 
all  our  readers ;  and  I  venture  to  recom- 
mend it  to  their  consideration  and  frequent 
iuspection,  as  it  cannot  fail  to  prove  useful 
to  them  at  one  time  or  another.— Ed.] 

Driving-  Wheel   for   Fret-sawing1 

Machine. 
P.M.  M.  L.  (Glasgow)  'wants  a  driving 
wheel  for  a  fret-sawing  machine.  It  is  to 
be  15  inches  in  diameter,  and  about  28  lbs. 
in  weight.  He  does  not  know  how  to  set 
about  getting  it,  and  asks  if  he  must  make 
a  pattern,  or  simply  go  to  the  foundry  and 
give  his  order,  naming  weight  and  size. 
The  iron  founder  cannot  cast  a  wheel  with- 
out a  pattern,  and  it  will  be  a  very  difficult 
thing  for  P.  M.  M.  L.  to  make  a  pattern 
that  shall  be  the  size  for  an  iron  wheel 
about  the  weight  he  wants  without  a  good 
deal  of  technical  knowledge  and  calcula- 
tion. In  Glasgow,  surely  he  mightx>urchase 
such  a  wheel  as  he  wants  secondhand. 
Failing  this,  he  should  consult  any  iron 
founder  there,  and  he  may  be  able  to  supply 
him  without  any  trouble,  a3  he  may  have 
patterns  about  the  size  required.  Lastly, 
if  this  will  not  do,  let  him  write  to  Messrs. 
A.  A.  Dorrington  and  Co.,  Engineers  and 
Mechanical  Draughtsmen,  Accrington,  near 
Manchester,  who  supply  patterns  and  cast- 
ings at  a  moderate  rate. 
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Impressions  of  Ferns,  etc. 

Electrified  Inventor  sends  the  follow- 
ing reply  to  R.  C.:— Take  fine  wove  paper, 
which  oil  well  with  sweet  oil ;  let  it  stand 
a  minute  or  two  to  soak  through,  then 
remove  the  superfluous  oil  with  a  piece  of 
paper,  and  hang  it  in  the  air  to  dry  ;  when 
the  oil  is  pretty  well  dried  in,  take  a 
lighted  candle  or  lamp,  and  move  the 
paper  slowly  over  it  in  a  horizontal  direc- 
tion, so  as  to  touch  the  flame,  till  it  is  per- 
fectly black.  "When  you  wish  to  take  off 
impressions  of  ferns  or  leaves,  lay  your 
ferns  or  leaves  carefully  on  the  oiled  paper, 
and  a  piece  of  clean  paper  over  it,  and  rub 
it  with  your  finger  equally  in  all  p^.rts  for 
about  half  a  minute,  then  take  up  your 
fern,  and  place  it  on  the  paper  on  which  you 
wish  to  have  the  impression  ;  cover  it  with 
a  piece  of  blotting  paper,  and  rub  it  with 
your  finger  for  a  short  time,  and  you  will 
have  an  impression  superior  to  the  finest 
engraving.  The  same  piece  of  paper  will 
serve  to  take  off  a  number  of  impressions. 
Almost  any  kind  of  paper  may  be  used  to 
take  the  impression. 

F.  A.  E.  (Newfownbutler)  sends  the  fol- 
lowing reply  to  E.  C.i— This  answer  is  taken 
verbatim  from  "Enquire  Within,"  but  as 
I  have  never  tried  it,  I  am  not  competent 
to  form  an  opinion  of  its  merits;— "Hold 
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oiled  paper  in  the  smoke  of  a  lamp  or  of 
pitch,  until  it  becomes  coated  with  the 
smoke ;  to  this  paper  apply  the  leaf  of 
which  you  wish  an  impression,  having 
previously  warmed  it  "between  your  hands, 
that  it  may  he  pliable.  Place  the  lower 
surface  of  the  leaf  upon  the  blackened  sur- 
face of  the  oil  paper,  that  the  numerous 
veins  which  are  so  prominent  on  this  side 
maj  receive  from  the  paper  a  portion  of 
the  smoke.  Lay  a  paper  over  the  leaf,  and 
then  press  it  gently  upon  the  smoked  paper 
with  the  fiDgers,  or  with  a  small  roller 
(covered  with  woollen  cloth  or  some  simi- 
larly soft  material),  so  that  every  part  of 
the  leaf  may  come  in  contact  with  the 
sooted  oil  paper.  A  coating  of  the  smoke 
will  adhere  to  the  leaf.  Then  remove  the 
leaf  carefully,  and  place  the  blackened  sur- 
face on  a  sheet  of  white  paper,  not  ruled, 
or  in  a  book  prepared  for  the  purpose, 
covering  the  leaf  with  a  clean  slip  of  paper, 
and  pressing  upon  it  with  the  fingers,  or 
roller  as  before.  Thus  may  be  obtained  the 
impression  of  a  leaf,  showing  the  perfect 
outlines,  together  with  an  accurate  exhibi- 
tion of  the  veins  which  extend  in  every 
direction  through  it,  more  correctly  than 
the  tinest  drawing.  And  this  process  is  so 
simple,  and  the  material  so  easily  obtained, 
that  any  person  with  a  little  practice  to 
enable  him  to  apply  the  right  quantity  of 
smoke  to  the  oil  paper,  and  give  the  leaf  a 
proper  pressure,  can  prepare  beautiful  leaf 
impressions  such  as  a  naturalist  would  be 
proud  to  possess.  There  is  another,  and 
we  think  a  better  method  of  taking  leaf 
impressions,  than  the  preceding  one.  The 
difference  in  the  process  is  in  the  use  of 
printing  ink,  instead  of  smoked  oilpaper." 
WiLLtKG  to  Help  writes  in  reply  to 
E.  C.  :— Take  a  piece  of  paper  ;  ordinary 
paper  for  hanging  on  walls  is  very  good,  as 
this  paper  is  not  overburdened  with  size, 
which  is  to  be  avoided.  Give  it  a  slight 
coat  of  linseed  oil,  and  black  it  at  once  on 
the  oiled  side  over  a  small  lamp,  paraffin 
or  benzoline,  or  a  tallow  candle,  moving 
the  paper  quickly  so  as  not  to  take  fire. 
Now  lay  the  leaf  face  upwards  on  the 
blackened  surface,  cover  ,it  with  two  or 
three  thicknesses  of  blotting  paper,  and 
give  it  a  light  rub  over.  Remove  the  leaf 
to  a  clean  sheet  of  paper,  cover  it  again, 
hut  not  with  the  same  paper,  and  give 
another  light  rub,  when  the  impression  will 
he  complete.  If  H.  C.  can  obtain  coloured 
printer's  ink,  and  use  that,  the  impressions 
can  be  had  in  any  desired  colour.  I  should 
be  glad  to  get  hold  of  some  myself.  [E. 
P.  St.  sends  four  specimens  of  impressions 
taken  in  the  manner  described  above.  They 
clearly  show  the  nature  of  each  leaf,  bnt 
they  are  not  perfect  in  every  part. — Ed.] 

31.  G.  writes  in  answer  to  E.  C:— Photo- 
graphs of  leaves  are  made  by  dissolving 
1  ounce  of  bichromate  of  potassium  in 
1  pint  of  water.  Soak  the  paper  (any 
payer;  in  thi3  till  moistened.  Dry  in  the 
dark.  WLon  dry,  put  the  leaf  on  it,  and 
underneath  the  paper  put  black  soft  cloth 
and  =ome  tewspaper.  Insert  all  between 
two  pieces  of  glas3  pressed  together  by 
-  .  Expose  to  the  sun  for  about 
half  an  hour,  and  then  wash  in  frequently 
changed  water. 


Cakbonitas  sends  the  following  reply  to 
R.  C.  :— Take  a  sheet  of  ordinary  note 
paper,  oil  it  with  olive  oil,  and  then  hold  it 
over  and  touching  the  flame  of  a  candle  or 
a  lamp,  so  as  to  get  an  even  deposit  of  soot 
all  over  it,  but  not  so  as  to  burn  it.  Take 
your  fern  or  leaf  and  place  on  the  sooted 
surface,  cover  with  more  paper,  and  press, 
then  take  the  fern  or  leaf  and  put  it  on  the 
paper  that  you  wish  to  have  the  impression 
on,  and  again  press,  and  after  removing  the 
leaf  or  fern,  you  will  find  an  exact  fac-simile 
on  the  paper. 

Meteorological  Instruments. 
W.  R.  F.  (Harrold)  writes  in  reply  to 
T.  H.  H.  {Ashford)  that  he  can  obtain  a 
complete  set  of  instruments,  consisting  of 
thermometer  stand,  rain-gauge,  and  self- 
registering  thermometer,  for  an  outlay  of 


RAIN    GAUGE. 

Fig.  1.— Side  of  Cover  for  Case.  Fig.  2. — 
Top  of  Cover.  Fig.  3.— Case  to  protect 
Funnel,  etc.    Fig.  4. — Funnel. 

a  few  shillings.  For  the  stand,  go  to  a 
grocer's,  and  ask  for  ail  empty  1  cwt.  soap 
hox.  Tou  will  find  at  each  end  a  square 
frame,  take  these  out  and  fasten  them  to- 
gether by  strips  of  wood  from  each  corner, 
so  as  to  make  a  skeleton  box  the  same  size 
each  way.  Cover  it  on  three  sides  with 
slips  of  wood  about  two  inches  wide  nailerl 
on  in  the  Venetian  blind  fashion,  so  as  to 
exclude  the  sun  while  allowing  a  free  cur- 
rent of  air.  Then  cut  four  pieces  of  wood 
tbeshape  of  Fig.  1,  and  one  of  the  shape  of 
Fig.  2,  and  nail  them  together  for  a  roof, 
afterwards  fastening  them  on  the  box  to 
which  you  must  aUo  make  a  door  for  the 


back  of  Venetian  work,  but  around  hole 
iu  the  square  piece  which  goes  on  the  top 
to  fix  a  funnel  in.  It  will  then  be  ready 
for  fixing  on  a  post  a>>out  four  feet  from  the 
ground,  and  as  far  away  from  walls  and 
trees  as  possible.  When  fixed,  it  should 
look  something  like  Fig.  3.  Now  to  fit  it 
with  instruments.  First  of  all,  you  will 
require  a  maximum  self-registering  ther- 
mometer. You  can  buy  one  for  8s.  or  9s., 
but  you  can  make  one  for  Is.  by  simply 
purchasing  an  ordinary  thermometer, 
noticing  that  it  i6  filled  with  mercury,  wofi 
alcohol ;  and  that  you  have  one  with 
the  thinnest  column  of  mercury  that  you  can 
get.  Then  holding  it  horizontally,  give  ifc 
a  smart  blow  on  the  end  farthest  from  the 
bulb  with  a  piece  of  wood,  and  you  will 
find  that  you  have  detached  a  short  ;  length 
of  mercury  from  the  main  column.  Now, 
if  you  have  got  a  thermometer  with  a  very 
thin  column  (as  you  must  have),  you  will 
find  it  will  not  join  again,  and  if  you  raise 
the  temperature  by  breathing  on  it,  the 
main  column  on  reaching  the  short  piece 
will  push  it  before  it,  but  as  it  cools  will 
not  draw  it  back.  It  is  now,  therefore,  a 
self -registrar.  To  reset  after  examining, 
hold  it  perpendicularly,  and  gently  tap, 
and  then  the  short  length  will  work  its  way 
back  to  the  top  of  the  main  column,  when 
it  is  set.  Hang  it  horizontally  in  the 
frame.  A  self-registering  minimum  can 
be  bought  for  Is.  Forthe  rain-gauge,  make 
a  funnel  with,  deep  sides  (Fig.  4,.)  to  fit  in 
the  hole  on  the  top  of  the  stand.  Plug  the 
spout  of  thefunnel  with  a  eork,  and  place 
it  in  a  bottle  or  something'  that  will  hold  It 
quite  level.  Then  take  a  glass  jar  (holding 
about  three  pints),  which  must  be  exactly 
the  same  size  all  the  way  up.  With  a  pair 
of  dividers,  make  two  marks  one  inch 
apart,  on  the  straight  part  of  the  funnel, 
and  fill  [with  water  v to  the  top  mark.  Be 
very  exact,  and  then,  with  a  spoon  take  the 
water  out  to  the  second  mark,  and  put  it 
into  the  jar.  You  will  thus  see  how  far  an 
inch)  of  rain  measures;  up  thai  jar.  With 
your  dividers  and  a  file,  mark  this  distance 
into  ten  equal  parts,  aud  then  each  of 
these  again  into  ten  ;  it  will  thus  show  the 
depth  of  rain  to  one-hundredth  of  an  inch 
by  putting  the  funnel  into  the  top  of  the 
stand,  and  by  means  ofanindiarubbertube, 
letting  the  rainfall  collect  in  the  jar  which 
is  to  be  placed  inside  the  screen.  This 
should  be  examined  every  day  along  with 
the  thermometers,  and  then,  with  a  glance 
at  the  barometer]  and  another  at  the 
clouds,  you  will  be  able  to  attain  a  good 
average  of  correct  forecasts. 

Amateur's  Cheap  Lathes. 

Nameless  sends  the  following  reply  to 
Torner.-— Respecting  above,  a  good  deal 
must  be  taken  into  consideration  as  to 
what  the  lathe  is  wanted  for  ;  and  another 
question  with  the  greater  majority  of 
amateurs  is  the  question  of  cost.  It  is  not 
all  of  us,  in  fact  very  few,  can  spare  £10  for 
a  latho,  much  less  £  17  10s.  I  can  recom- 
mend Turner  to  get  one  of  Tangyes' 
lathes  ;  he  can  get  a  very  nice  one  for  £5  or 
£6.  Of  course,  it  is  not  very  large,  but  it 
is  well  finished,  and  can  always  be  depended 
on.  He  might  try  the  Britannia  Co.'s,  but 
I  should  prefer  Tangyes', 
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Firework  Cabinet. 

Amateur  Pyrotechnist  writes  in  reply 
to  L.  "W".  O:— I  do  not  quite  understand 
the  term  "  Firework  Cabinet;"  if  beyond 
the  ordinary  small  work  (squibs,  crackers, 
etc.),  pyrotechny  requires  a  laboratory 
rather  than  a  cabinet.  It  depends  entirely 
upon  how  far  you  wish  to  go  into  the 
matter,  what  apparatus,  etc.,  you  will  re- 
quire. I  shall  be  glad  to  give  you  any  in- 
formation ;  indeed,  I  have  some  apparatus, 
etc.,  to  dispose  of  at  quite  a  nominal 
figure,  if  you  will  state  your  views  more 
fully,  or  communicate  with  mo  through  the 
Editor.  [Amateur  Pyrotechsist  must 
kindly  forward  his  name  and  address,  which 
do  not  appear  in  his  communication. — Ed.] 

Saw-Filing. 
J.  R.  B.  (Thanet)  writes :— W.  H.  T.  may 
obtain  "  The  Art  of  Saw-Filing,"  by  H.  W. 
Holley,  from  Mr.  John  Calvert,  bookseller 
and  publisher,  99,  Great  Jackson  Street, 
Hulme,  Manchester.  The  price  according 
to  his  catalogue  is  4s. 

Cleaning  Oil-painting  on  Copper. 

"William  Friday  writes  in  reply  to  W. 
J.  F.  (Manchester) : — Presuming  you  have 
cleaned  the  ipainting,  then  get  some  pale 
linseed  oil  on  a  rag,  and  rub  all  over  the 
painting,  mixing  a  drop  of  turpentine  with 
it ;  when  covered,  rub  lightly  all  over  with 
a  nice  clean  linen  rag,  polish  off  until  no 
more  oil  can  be  got  off.  Leave  for  a  day 
or  two.  After  two  or  three  applications,  a 
beautiful  gloss  will  appear,  which  will  en- 
able you  to  see  the  painting  quite  well.  For 
cleaning,  have  you  tried  "Anadeiktine,"  sold 
by  Brodie  and  Middleton,  London,  la.  per 
sample  bottle  P  or  pernaps  you  could  get 
eomethiug  at  "Whaites,  Bridge  Street,  Man- 
chtster.  You  can  finish  off  with  best  mastic 
varnish  if  you  like. 

Measurement  of  Rainfall. 

G.  H.  L.  (Ceylon)  writes  in  answer  to 
T.  H.  H.  (Ashford) :— The  cylinder  used 
for  measuring  being  of  less  diameter  than 
the  funnel,  and  receiving  all  the  rain  col- 
lected by  the  funnel,  it  follows  that  its 
contents  will  have  an  increased  depth. 
Now,  equal  cylindrical  volumes,  having 
different  diameters,  are  to  each  other  in 
length  inversely  as  the  squares  of  the  dia- 
meters. Hence,  if  the  funnel  he  10  inches, 
and  the  cylinder  2J  inches  in  diameter,  a 
fall  of  1  inch  of  rain  will  be  represented  in 
the  gauge  by  16  inches;  for  (2'5)2  :  (10)2  :; 
1  :  i  =  16.  In  this  case,  therefore,  a  length 
of  8  inches  of  the  measuring  glass  would 
represent  half  an  inch  of  rainfall,  and  can 
be  divided  into  tenths  and  hundredths  of 
the  artificial  inch. 


INFORMATION  SOUGHT. 

Lenses  and  Object  Glasses  for  Tele- 
scopes. 
G.  H.  L.  (Ceylon)  asks :— Would  anyone 
give  papers  on  the  manufacture  of  lenses 
and  object  glasses  for  telescopes  and  micro- 
scopes? and  can  Canada  Balsam  be  used 
with  any  success  for  objectives  ?  [Papers 
on  the  construction  of  optical  instruments 
of  various  kinds  are  in  hand,  and  will 
shortly  appear.— Ed.] 


Baths  and  Bath  Fittings. 

Electrified  Inventor  asks:  — Can  any 
reader  of  Amateur  Work  inform  me  where 
I   can    obtain  some    baths  and  bath    fit- 
tings like  those  used  at  the  public  baths  ? 
Curtain  Ringfl  on  Rollers. 

T.  F.  (Overton)  writes:— Some  time  ago 
I  saw  a  notice  of  some  new  curtain  rings, 
moving  on  rollers.  I  fancied  it  was  in 
Amateur  Wohtt,  but  I  have  searched  back 
numbers  without  success.  Could  you  or 
any  of  your  readers  oblige  me  with  infor- 
mation about  them  ? 

Circular  Saw. 

T.  J.  K.  (Longtown)  writes  :— I  should  be 
pleased  if  any  of  our  subscribers  could  tell 
me  how  to  fit  up  a  circular  saw  to  work  by 
hand,  and  say  whether  it  would  be  best 
with  a  belt  or  gear  wheels,  and  if  it  could 
be  made  to  cut  about  3  inch  deals,  also 
tenoning  arrangements,  the  bench  to  he  of 
wood.  It  would  be  a  benefit  to  me  and  to 
many  others  to  have  a  handy  saw  of  their 
own. 

Small  Portable  Forge. 

Omega  writes  : — Iu  the  September  Part 
of  Amateur  "Work,  a  correspondent  very 
kindly  gives  a  sketch  of  a  "  Portable 
Forge,"  with  a  small  fan  attached  instead 
of  bellows.  If  it  is  not  asking  too  much, 
would  he  be  so  kind  as  to  give  us  a  detailed 
account  of,  or  full  instructions  how  to  con- 
struct, the  fan  in  the  best  and  cheapest 
manner,  so  as  to  obtain  the  strongest  blast 
from  it  J*  Iu  one  of  the  weekly  papers  I 
saw  an  account  of  a  fan  termed  a  "  double- 
action  fan."  I  think  it  is  designed  by  some 
gentleman  from  Loughborough,  and  it  was 
Btated  that  it  produced  twice  the  amount 
of  blast  as  any  other  fan  hitherto  pro- 
duced. This  leads  me  to  believe  that  a  fan 
may  be  made  that  will  produce  a  deal  more 
wiud  than  any  bellows,  and  a  lot  cheaper 
too.  However,  sir,  as  I  never  made  one, 
and  as  I  am  in  want  of  a  forge  very  bad  to 
do  odd  work  with,  I  shall  be  very  glad  if 
Amioo  or  any  other  gentleman  will  give  us 
the  detailed  information  how  to  make  and 
connect  it— something  as  plain  as  those 
given  on  "House-painting"  or  "Brazing 
and  Soldering." 

Cement  for  Pipes. 

A  Wanderer  writes  :— I  shall  feel  much 
obliged  to  anyone  who  will  recommend  me 
a  cement  to  be  used  for  repairing  the  joints 
and  mounts  of  meerschaum  and  briar 
pipes.  I  have  tried  everything  I  can  think 
of,  but  unsuccessfully.  Will  you  also  tell 
mo  what  tools  the  manufacturers  use  for 
the  boring  of  the  stems  and  mouth-pieceB, 
and  where  they  are  to  be  obtained,  aB  it 
would  often  improve  a  pipe  to  have  the 
bore  enlarged. 

"Break"  for  Brougham. 

G.  C.  will  be  obliged  to  any  correspondent 
who  will  favour  him  with  drawings  and  de- 
scription of  a"  break"  for  a  brougham. 
Metal  Rims  for  Photo  Frames. 

C.  V.  P.  (Daybroolt)  writes :— As  an  ama- 
teur, I  have  been  making  a  few  fancy  photo 
frames,  covering  them  with  plush,  etc ;  but 
I  am  now  in  a  fix,  inasmuch  as  I  can't 
purchase  the  metal  rims  used  to  give  the 
frames  a  finished  appearance.  Could  you 
give  mo  the  name  and  address_of  any  firm  ? 


I  would  prefer  a  firm  in  Nottingham,  but 
will  not  limit  the  information,  as  I  want 
the  rims  ;  also,  the  rims  usod  as  frames  for 
the  new  style  of  picture.  [Perhaps  some 
Nottingham  reader  will  help  you:  for  my- 
self, I  cannot  give  you  the  address  of  any- 
one in  this  town  who  can  supply  you  with 
what  you  require.  You  would  get  what 
you  want  quickly  by  writing  to  any  dealer 
in  photographic  apparatus  and  appliances 
in  the  "Amateur  Work  Trades' Directory," 
in  our  advertising  pages. — Ed.] 

Tradesmen's  Price- Tickets. 

G.  E.  G.  (Reading)  writes  : — Will  auy 
correspondent  tell  me  how  the  colours  for 
writing  tickets  are  prepared— black  especi- 
ally ?  What  gives  the  gloss  on  every  letter 
and  figure  written  with  these  colours,  and 
what  causes  the  writing  always  to  be  so 
full  of  cracks  ? 

Small  Windmill. 

R.  W.  F.  (Slweburyness)  writes  : — I  am 
sure  that  many  of  your  readers  would  he 
glad  of  some  further  particulars  from 
T.  E.  R.  concerning  this  small  windmill, 
viz.,  height  of  supportfrom  ground,  method 
of  fastening  the  vaues  to  arms,  and  angles 
of  plane  of  vanes  with  respect  to  arms; 
also,  if  vanes  are  immovable.  Would  he 
kindly  give  dimensions  of  arms  and  vanes, 
and  say  how  they  are  thrown  out  of  gear 
when  mill  is  not  required.  Must  a  person 
ascend  to  top  of  stand  and  move  the  head 
round  so  as  to  prevent  wind  acting  on  sails 
every  time  the  wind  changes  ?  What  depth 
is  the  well,  and  what  are  the  dimensions 
of  the  cistern  filled  by  the  force-pump  ? 
How  long  does  it  take  to  fill  the  cistern  on 
the  average  under  the  pressure  of  a 
moderate  breeze?  I  trust  that  T.  E.  R. 
will  pardon  me  f  )r  asking  so  many  ques- 
tions ;  but  the  subject  is  a  very  interesting 
one,  and  there  is  no  doubt  but  that  wind 
power,  though  intermittent,  could  be  much 
more  developed  than  at  present  in  the 
direction  that  T.  E.  R.  has  taken,  aad  it 
might  be  made  to  turn  the  amateur's 
grinding  machine  when  he  has  a  heavy  job 
in  hand,  so  saving  much  valuable  time  and 
muscular  wear  and  tear. 


ANSWERS  TO  QUERIES  NOT  OF 
GENERAL  INTEREST. 

A.  B.  H.  (Edinburgh).— The  subject  you 
name  in  your  letter  will  be  taken  up  even- 
tually, and  dealt  with  thoroughly;  but  I 
cannot  give  you  any  hope  that  it  will  be 
commenced  in  the  present  Volume. 

S.  R.  (Dublin,).— Please  look  again  at  the 
Supplement  issued  with  Part  XXII.,  which 
fully  illustrates  a  detached  description  of 
the  steps  that  must  be  taken  to  convert  an 
ordinary  sewing  machine  stand  into  a 
machine  for  fret  sawing  and  other  purposes. 
I  have  not  room,  to  quote  the  description 
given  in"  Every  Man  His  Own  Mechanic  ;  ** 
but  I  will,  if  you  wish  it,  name  the  Part  in 
which  it  occurs,  which  you  can  purchase 
for  6d.  through  the  bookseller  who  supplies 
you  with  this  Magazine. 

T.  L.  M.  C. — A  paper  on  the  subject  you 
mention  will  be  given,  but  when,  I  cannot 
precisely  say.  I  am  obliged  to  you  for  the 
kind  expression  of  your  opinion  of  thia 
Magazine. 


Axatzuu  Won,  Paut  XXV.,  DecxMStii,  1883.] 
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THE  ART  AND  MYSTERY  OF  GILDING. 

By  L.  L.  STOKES. 


I. 


-Gold  Leaf  and  the  Method  of  Apflying  It— 
On-  Sizes — Dead  Gilding— Oil  Gilding  on  Wood, 
Plain  and  Polished— On  Cardboard— On  Silk- 
On  Stone  and  Lime  Plaster — On  Plaster  of 
Paris. 

UCCINCT  practical  directions  for  gilding 
on  various  substances  and  by  the  differ- 
ent methods  in  use  will,  it  is  believed, 
be  a  desideratum  to  many  amateur 
workers  and  decorators.  The  mere  pro- 
cess of  ordinary 
gilding  is  in 
itself  a  very 
simple  one.  It 
consists  in 
spreading  some 
adhesive  me- 
dium, termed  a 
"  size,"  over  the 
surface  to  be 
gilt,  and  laying 
the  gold  leaf 
upon  it  as 
smoothly  and 
regularlyas  may- 
be. Of  this  pro- 
cess a  few 
words  of  de- 
scription will 
convey  all  that 
can  be  taught  ; 
and  the  greater 
part  of  what  has 
to  be  said  must 
therefore  deal  with  the  modes  of  preparing  different 
materials,  and  bringing  them  to  a  surface  proper  for 
the  actual  work  of  gilding. 

The  present  article  will  be  devoted  to  "  oil,"  or 
"  dead  "  gilding,  as  it  is  sometimes  called.  The  latter 
term  is  applied  to  it  in  contradistinction  to  "bright," 
or  burnished  gilding  ;  but  it  is,  nevertheless,  capable 
of  producing  a  highly  brilliant  effect,  if  the  work  be 
done  properly.  To  insure  this  result,  it  is  not  only 
necessary  that  the  ground  be  well  prepared,  but  that 
the  size  should  be  good,  and  that  the  gold  should  be 
applied  just  when  the  latter  has  reached  its  proper 
stage  of  dryness.  Gold  size,  as  most  readers  will  be 
aware,  is  the  cement  by  means  of  which  the  gold  leaf 
is  attached  to  the  surface  to  be  gilt  ;  and  this  cannot 
be  worked  upon  at  once,  but  must  first  be  allowed  to 
become  nearly  dry.     Directions  for  ascertaining  the 


fig.  4. — "bob"  for 

I'RESSING  down 
LKAF  GOLD. 


-KNIFE  FOR  DIVIDING  LEAF  GOLD. 


exact  stage  will  be  given  hereafter.  If  the  leaf  be 
applied  too  soon,  the  gilding  will  be  dull  ;  if  too  late, 
no  perfect  or  uniform  adhesions  will  take  place. 

Oil  gilding  is  of  all  systems  the  most  generally 
useful.  It  can  be  applied  to  a  great  variety  of  sub- 
stances, and  is  the  only  one  which  will  bear  exposure 
to  the  atmosphere  of  our  climate. 

Gold  Leaf. — This  is  sold  of  two  kinds — "  deep  " 
gold  and  "  pale "  gold,  the  latter  of  which  owes  its 
lighter  colour  to  an  alloy  of  silver.  Gold  leaf  is 
bought  in  "books,"  three  inches  square,  and  each 
containing  twenty-four  leaves.  The  ordinary  charge 
made  for  one  of  these  books  is  is.  6d.,  though  at 
some  shops  they  may  be  bought  as  low  as  is.  2d. 

In  addition  to 
the  above,  the 
French  gilders 
have  a  "green" 
gold.  This  they 
sometimes  use 
with  remarkably 
good  effect,  es- 
pecially in  con- 
junction with 
deep  and  pale 
gold  ;  but  it  has 
never  been  in 
common  use  in 
England,  either 
with  the  trade 
or  among  ama- 
teurs. 

Silver  leaf  is 
not  proportion- 
ably  so  much 
cheaper  than 
gold  lea  as  the 
relative  value  of 
expect.     This  is 


FIG.  3. — GILDER  S  TIP. 


the  two  metals  would  lead  one  to 
because  silver  cannot  be  beaten  out  so  thin  as  gold. 
A  book  of  silver  leaf  costs  od.  or  iod.  The  leaves 
are,  however,  larger  than  those  of  gold  (4}  inches 
square),  and  they  contain  twice  as  many  leaves.  In 
some  old  work  we  find  silver  leaf,  washed  over  with  a 
yellow  colour  or  varnish,  used  as  a  substitute  for 
gold.  The  cheapest  substitute  for  gold  leaf  is,  how- 
ever, Dutch  metal,  which  may  be  bought  at  3d.  to  jd. 
per  book,  or  even  less. 

In  applying  the  leaf  gold  to  the  surface  to  be 
gilded,  the  usual  practice  of  professional  gilders  is  as 
follows  :  They  first  prepare  the  leaf  by  taking  it  from 
the  book  and  spreading  it  out  flat  upon  a  "  gilder's 
cushion."  This  cushion,  shown  in  Fig.  1,  should 
measure  about  8  inches  by  5  inches.  It  is  made  of  a 
flat  piece  of  wood,  covered  first  with  baize  or  with  two 
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or  three  thicknesses  of  flannel,  and  then  with  soft 
wash  leather.  It  is,  as  shown,  about  half  surrounded 
by  a  screen  of  parchment,  which  is  to  protect  the  leaf 
from  any  sudden  puff  of  wind.  Beneath  the  cushion 
is  a  loop  for  the  gilder's  thumb.  The  leaf  is  laid  on 
thisj  and  blown  out  smooth  by  a  gentle  puff  of  breath 
from  the  mouth,  and  is  then  divided  into  pieces  of 
suitable  size  by  a  knife.  Such  a  knife  is  shown  in 
Fig.  z.  It  has  a  long  straight  blade  and  a  smooth 
edge.  T»his  knife  must  be  kept  perfectly  clean,  and 
not  handled  by  the  blade,  otherwise  the  slight  per- 
spiration which  it  will  receive  from  the  fingers  will 
cause  it,  instead  of  cutting  the  gold  leaf,  to  pick  it  up. 

Supposing  that  a  band  i  inch  in  width  has  to  be 
gilt,  the  gilder  would  then  divide  his  leaf  into  a 
series  of  strips  slightly  wider  than  5-  inch  each  ;  and 
these  he  would  take  up  with  his  "tip,"  and  apply,  one 
by  one,  to  his  prepared  surface. 

The  "  tip,"  shown  in  Fig.  3,  is  a  thin  brush  of 
camel  hair,  commonly  made,  like  that  in  the  illustra- 
tion, from  a  waste  playing  card.  It  may  easily  be 
formed  by  gluing  a  row  of  hair  between  two  thick- 
nesses of  card.  To  cause  the  leaf  to  stick  to  this, 
the  gilder  first  passes  it  over  his  hair.  This  makes  it 
in  the  slightest  possible  degree  greasy,  and  therefore 
sufficiently  adhesive  for  the  purpose.  The  adhesion 
is,  however,  so  slight  that  the  gold  leaf,  when  brought 
in  contact  with  the  sized  surface,  readily  leaves  the 
tip  and  adheres  to  the  size.  Thus  he  proceeds,  laying 
in  strip  after  strip,  till  the  whole  band  is  covered. 

This  is  the  professional,  and  held  to  be  the  proper 
manner,  of  applying  gold  leaf.  But  if  the  amateur 
does  not  object  to  a  little  extra  waste  of  leaf  gold,  he 
may  dispense  with  cushion,  knife,  and  tip,  and  still 
produce  equally  good  work.  He  may  take  his  book 
of  leaf  gold,  and  with  a  sharp  penknife  cut  it  bodily 
through  into  strips  of  suitable  size.  The  pressure 
made  by  the  knife  in  cutting  will  cause  the  edge 
of  every  strip  of  gold  to  adhere  slightly  to  the  edge 
of  the  paper  against  it,  and  the  worker  can  take 
up  the  strips  of  paper  with  their  adherent  strips  of 
gold,  one  after  another,  with  a  thumb  and  finger  of 
each  hand,  and  thus  lay  the  gold  leaf  in  its  place  ; 
throwing  aside  after  each  operation  the  strip  of  paper 
which  has  served  in  lieu  of  a  tip. 

Owing  to  the  extremely  thin  and  fragile  nature  of 
gold  leaf,  which  is  liable  to  be  disturbed  by  every 
breath  of  air,  the  novice  may  find  a  difficulty  in  laying 
it  smoothly.  On  level  surfaces  the  following  "  dodge  " 
may  be  of  service  to  him.  If  a  thin  sheet  of  paper 
be  well  waxed,  and  laid  over  the  gold  leaf  in  the  book, 
a  slight  pressure  will  cause  the  metal  to  adhere.  It 
can  then  be  safely  removed  to  the  sized  surface,  to 
which  it  will  stick  and  leave  the  waxed  paper. 

I  may  here  mention  another  expedient  adopted  by 


old  gilders,  which  was  the  "  gilder's  palette,"  a  strip  of 
wood,  about  3  inches  long  by  1  inch  broad,  on  which 
was  glued  a  strip  of  cloth  ;  this,  being  breathed  upon, 
took  up  the  gold  like  the  tip  of  modern  workmen. 

If  cracks  or  openings  in  the  gold  leaf  appear — and 
this  will  often  be  the  case — or  if  small  portions  of  the 
sized  surface  still  remain  uncovered,  such  defects  may 
be  made  good  by  taking  up  small  pieces  of  leaf  with 
the  point  of  a  penknife  which  has  first  been  wetted 
with  the  tongue,  and  laying  them  over  the  faulty  places. 

The  surface  having  been  entirely  covered,  the  next 
process  is  to  press  down  the  gold  gently  but  firmly 
with  a  "bob"'  (Fig.  4).  This  is  made  of  cotton  wool, 
wrapped  in  soft  wash  leather.  Cotton  wool  alone 
might  be  used,  but  if  by  accident  any  spot  in  the  sized 
surface  remained  uncovered,  the  cotton  would  stick  in 
it,  and  impair  the  effect  of  the  work. 

After  the  whole  surface  of  the  gold  has  been 
pressed  down,  the  work  should  be  lightly  rubbed  over 
with  a  ball  of  cotton  wool  to  remove  any  superfluous 
leaf.  Before  this  last  operation  the  gilding  will  in 
many  places  appear  as  if  wrinkled,  but  after  this  has 
been  done  it  will  look  smooth  and  uniform. 

In  gilding  beads  or  hollows,  or  other  uneven  sur- 
faces, it  must  be  admitted  that  the  tip  is  a  great 
convenience.  In  using  it  one  hand  only  is  employed, 
and  difficult  work  can  therefore  be  done  more  accu- 
rately. Moreover,  the  hair  of  the  tip  readily  bends, 
so  as  to  accommodate  itself  to  the  varying  forms  of 
the  surface.  In  gilding  such  surfaces,  however,  many 
cracks  and  faults  in  the  gold  will  be  sure  to  occur,  and 
will  require  careful  covering  afterwards. 

Oil  Gold  Sizes. — There  are  two  oil  gold  sizes  in 
general  use — one  known  as  "  oil  gold  size,"  and  the 
other  as  "japanners'  gold  size."  The  former  dries 
slowly,  and  requires  to  stand  about  twelve  hours  after 
being  spread  over  the  surface  before  it  is  fit  to  receive 
the  gold  leaf;  the  latter  dries  more  rapidly,  and  will 
be  ready  for  gilding  in  two  or  three  hours.  In  all 
cases  in  which  the  gilding  will  be  exposed  to  the 
weather  oil  gold  size  should  be  used.  This  size  is 
made  by  boiling  linseed  oil  with  litharge  of  lead,  in 
the  proportion  of  two  ounces  of  litharge  to  each  quart 
of  oil.  Japanners'  gold  size  suffices  for  indoor  work, 
and  has  its  advantages  whenever  time  is  of  import- 
ance ;  but,  as  a  rule,  oil  gold  size  is  to  be  preferred. 
In  working  with  this  last-named  material  it  is  a  con- 
venient plan  to  size  the  ground  in  the  evening,  and  it 
will  then  usually  be  ready  to  gild  upon  first  thing  in 
the  morning.  Some  oil  sizes,  however,  are  much 
slower  than  others. 

Of  these  two,  japanners'  gold  size  is  much  the  least 
strong,  and  it  is  generally  the  practice  to  varnish  gild- 
ing done  with  it.  This  protects  the  work,  but  does 
not  improve  its  appearance.     Gold,  when  varnished, 


THE  ART  AND  MYSTERY  OF  GILDING. 


5* 


loses  in  a  manner  its  metallic  lustre,  and  acquires 
something  of  the  look  of  gold  paint.  Gilding  done 
with  oil  size,  on  the  other  hand,  will  stand  any  reason- 
able amount  of  exposure  unvarnished.  When  gilding 
is  varnished,  copal  varnish  is  that  commonly  used. 
An  excellent  varnish  for  the  purpose  is  also  to  be 
made  of  gum  dammar,  dissolved  either  in  turpentine 
or  spirits  of  wine. 

Oil  gold  size  may  be  bought  ready  mixed  with 
yellow  or  red  ochre.  There  are  advantages  in  having 
it  thus  mixed.  It  is  well  that  the  gold  should  be 
backed  by  a  colour  akin  to  its  own  ;  and  when  a  part 
only  of  the  surface  has  to  be  gilded,  as  in  lettering 
or  forming  an  ornamental  design,  the  workman  is 
enabled  by  it  to  see  the  form  he  is  laying  in  more 
clearly. 

The  preparation  of  the  ground  must,  of  course, 
depend  upon  the  nature  of  the  substance  to  be  gilded, 
and  will  be  treated  of  hereafter.  But  presuming  that 
the  ground  has  undergone  whatever  preparation  is 
necessary,  it  will,  before  it  can  be  gilded,  have  to  re- 
ceive a  coat  of  size.  This  is  best  done  with  a  camel 
hair  brush,  larger  or  smaller  according  to  the  extent 
or  width  of  the  surface  to  be  gilt.  The  size  must  be 
laid  on  as  evenly  as  possible.  If  it  is  applied  more 
liberally  in  one  part  than  another,  the  gold  cannot 
be  properly  laid  on,  for  the  thin  parts  will  have  become 
too  dry  before  the  thick  parts  are  dry  enough  to 
receive  the  leaf ;  and,  under  these  circumstances, 
supposing  that  it  is  found  possible  to  make  the  gold 
stick,  the  gilding  will  not  look  well  ;  it  will  appear 
bright  on  the  dry  and  dull  on  the  more  moist  parts. 
The  importance  of  distributing  the  coat  of  size  regu- 
larly is  therefore  a  point  to  be  insisted  upon. 

From  what  has  just  been  said  the  reader  will 
observe  that,  to  secure  brilliancy  to  his  work,  the  size 
should  be  as  dry  as  it  can  be,  consistently  with  making 
the  gold  stick. 

To  ascertain  when  the  size  is  in  a  fit  state  for  the 
application  of  the  gold  leaf,  it  may  be  tried  by  putting 
the  knuckle  against  it.  If  it  is  just  "  tacky  " — simply  a 
little  sticky,  that  is — the  worker  may  proceed  with  the 
gilding  ;  but  if  the  size  smears  or  rubs,  he  may  be 
sure  that  it  is  too  wet.  And  it  may  here  be  observed 
that  for  silver  leaf  the  size  should  be  a  trifle  more  sticky 
than  for  gold,  silver  leaf  being  thicker  than  gold  leaf. 
For  Dutch  metal  the  size  must  be  still  more  wet  than 
for  silver. 

If  the  worker  should  have  inadvertently  allowed 
the  size  to  become  too  dry,  its  stickiness  may  be 
temporarily  restored  by  exposure  to  the  fire.  But 
after  this  the  leaf  must  be  added  quickly,  for  as  soon 
as  the  effect  of  the  heat  has  passed  away  it  will  be 
harder  than  ever. 

If  deep  and  pale  gold  are  to  be  used  in  com- 


bination, there  must  be  a  separate  sizing  and  gilding 
for  each. 

Gilding  on  Plain  Wood. — Plain,  unpolished  wood, 
being  of  a  porous  and  absorbent  nature,  must  be 
"  satisfied  " — rendered  non-absorbent,  that  is — in  its 
surface  before  it  can  be  gilded  upon.  This  is  best 
done  with  a  grounding  colour  formed  of  one  of  the 
preparations  of  linseed  oil  and  some  pigment  which 
has  a  good  body.  Some  use  a  mixture  of  boiled  oil 
and  flake-white  or  white  lead,  and  white  lead  has  the 
advantage  of  forming  a  good  drying  ground.  But  it 
may  be  questioned  whether  anything  will  give  a  better 
surface  on  which  to  work  than  japanners'  gold  size 
and  yellow  ochre.  The  ochre  should  be  ground  fine 
first  with  turpentine,  and  then  with  an  equal  quantity 
of  gold  size.  A  novice  is  apt  to  err  in  not  grinding 
his  °  chre  fine  enough.  If  before  the  size  is  added  a 
littl  of  the  pigment  be  spread  thin  upon  the  grinding 
stone  and  blown  upon,  the  turpentine  will  evaporate, 
and  the  operator  will  see  whether  the  film  of  colour 
is  free  from  little  grains. 

Th  wood,  after  receiving  a  coat  of  grounding 
colour,  should  be  allowed  to  dry,  and  the  surface  can 
then  be  rubbed  down  and  made  as  smooth  as  possible 
with  fine  glass  paper.  If  the  surface  be  a  level  one, 
the  glass  paper  can  be  folded  across  a  flat  piece  of 
wood.  A  second  coat  can  then  be  applied,  and  the 
process  of  rubbing  down  repeated  ;  and  a  third,  if 
the  work  is  particular  :  for  it  must  be  remembered 
that  the  better  the  surface  on  which  you  work,  the 
better  will  be  the  effect  of  your  gilding. 

If  the  grounding  colour  gets  too  stiff  to  be  applied 
easily  and  smoothly,  it  may  be  thinned  from  time  to 
time  with  turpentine.  Over  this  ground  when  dry  the 
coat  of  gold  size  is  to  be  laid,  and  the  leaf  applied  as 
recommended  in  the  general  directions  given  above. 

Gilding  on  Polished  Wood. — It  is  sometimes  de- 
sirable to  apply  gold  lettering  or  designs  to  polished 
wood.  In  this  case  the  French  polishing  has  already 
satisfied  the  wood,  and  grounding  colour  is  unne- 
cessary ;  but  another  preliminary  operation  will  be 
absolutely  essential.  The  surface  of  wood  or  other 
material  polished  by  the  application  of  a  gum  dissolved 
in  spirit  will  have  a  greasy  or  sticky  quality  sufficient 
to  cause  an  imperfect  adhesion  (technically  called 
"glazing")  of  any  gold  leaf  which  may  accidentally 
touch  it.  The  wood  in  those  parts  which  approach  the 
intended  gilding  must  therefore  be  rubbed  over  with 
whiting,  which  will  protect  them  from  the  gold.  The 
letters  or  ornaments  can  then  be  sized  in,  and  gilded 
as  above  directed.  If,  notwithstanding  the  worker's 
care,  any  leaf  should  be  found  adhering  where  it 
ought  not  to  be,  it  may  be  removed  with  a  point  of 
box  or  other  hard  wood,  which  should  be  wetted  with 
the  tongue  from  time  to  time.     But  it  is  better  to  avoid 
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glazing  if  possible,  as  removing  gold  in  this  manner 
involves  much  loss  of  time. 

Gilding  on  Cardboard  and  Similar  Materials. — 
There  are  certain  materials,  including  the  class  now 
under   consideration,    which,   instead    of   an    oil 
grounding  colour,  requires  to  be  rendered  non- 
absorbent  with  water  size  or  some  kindred 
preparation.     Formerly  the  worker  made 
his  own   water   size   by  boiling   down 
parchment   cuttings    to    a  jelly,   or 
prepared   a    substitute   for   it  by 
dissolving    isinglass     or    gum 
arabic ;    but   a  preparation 
for   the    purpose   is   now 
sold  at  the  colour  shops. 
If  an  oil  ground  were  used 
on  cardboard  and  similar  ma 
terials,   a  greasy    line   would 
shown  round  the  gilding,  and  by  this 
the  effect  of  the  work  would  be  marred 

A  water  ground  has,   therefore,   first 
to  be  laid  in,  and  this  should  be  kept  a  little 
wider  than  the  space  to  be  covered  with  gold, 
or  the  ugly  line  of  grease  will  not  be  avoided. 
Whether  the  cardboard  will  require  more  than 
one  coat  of  size  must  depend  upon 
the  compactness  of  the  material.     If 
the  surface  is  not  compact  a  second 
sizing  will  be  found  to  be  necessary. 

If  the  work  to  be  gilt  should  be  the  back- 
ground of  a  photograph,  no  water-sizing  will 
be  necessary,  as  the  albumenizing  of  the 
paper  will  in  that  case  answer  the  purpose. 

The  after  operations  of  oil  sizing 
and  gilding  are  precisely  the  same 
on  card  as  on  wood. 

As   an   illustration  of  the 
endurance  of  oil  gilding  on 
cardboard,      attention     is 
called  to  Fig.  5.  This  panel, 
which    is    in   the    original   of 
considerable  size,  fills  a   recess 
in   the   outside  of  a  gable  of  the 
writer's  house.     It  is  a  rebus  on  the 
name    of    the   place,    Crab-Cross.     The 
device  is   in   water  colour,   and  the  entire 
background  is  gilded  in  the  manner  recom 
mended  above.     It  was  put  up  eight  years  ago 
as  a  temporary  decoration  merely,  and  was  only 
very  loosely   protected  by  glass  ;  but  though  fully 
exposed  to  sun  and  damp  south-west  wind,  it  has  not 
lost  its  brilliancy,  and  is  still  mistaken  by  passers-by 
for  mosaic  painting. 

It  would  appear  from  this  that  similar  work,  if 
carefully  glazed,  might  last  for  an  indefinite  period  as 
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out-door  decoration.     For  the  benefit  of  such  amateur 
gilders  as  may  care  to  try  it,  the  design  for  a  deco- 
rative clock-face  (Fig.  6)  is  given.     The  whole  of  the 
shaded  parts  of  the  cardboard  are  to  be  sized  and 
gilded.     The  ornament,  it  will  be  observed,  is  a 
^      conventionalized  treatment  of  the  dandelion — 
the  "  Shepherd's  Clock." 

Gilding  on  Silk  and  Textile  Fabrics. — 
For  these  the  gilding  ground  may  be 
the   same    as    for     cardboard,    and 
enough  coats  must  be  laid  on  to 
make  a  non-absorbent  surface 
for  the  gold  size.     It  may  be 
well    for     the     amateur 
banner  painter  to  be  re- 
minded that  the  whole  of 
the  device,  whether  intended 
for  gilding  or   painting,  should 
be  laid-in  in  water  size  ;  otherwise 
the  oil,   from  the  gold  size  and  the 
paint  alike,  will  be  sure  to  spread,  and 
ise  an  objectionable  greasy  outline.    For 
g  and  colouring  upon  coarser  material, 
instance,    on  calico,    no    size   answers 
better  than  a  tolerably  weak  solution  of  glue. 

Gilding  on  Stone,  Lime  Plaster,  etc. 
— These,  being  highly  porous  materials, 
require  a  specially  satisfying  ground 
before  they  can  be  gilded  upon.  Probably  the 
best  yet  introduced  consists  of  shellac  and  gutta 
percha,  both  dissolved  in  naphtha.  This 
solution  has  the  advantage  ol  not  only 
obviating  suction,  but  at  the  same  time 
of  resisting  damp.  This  preparation 
was  for  many  years,  and  till  re- 
cently, a  secret  in  the  posses- 
sion of  a  firm  of  decorators 
HSftls.  in  a  small  town  in  the 
Midlands,  and  was  by 
them  extensively  used  in 
church  decoration.  By  the 
aid  of  this  solution  they  were 
enabled  to  gild  letters,  as  in  texts, 
etc.,  direct  upon  the  walls,  without  re- 
quiring backgrounds  of  zinc  or  painted 
spaces,  as  had  before  been  necessary.  The 
exact  proportions  of  the  ingredients  have 
not,  to  the  best  of  the  writer's  belief,  been  made 
public ;  but  a  few  experiments  might  determine  this. 
The  gilding  ground  more  usually  employed  on 
stone  is  shellac  dissolved  in  methylated  spirits  of 
wine.  Before  applying  this  it  is  necessary  that  the 
stone  should  be  perfectly  dry,  or  in  course  of  time  it 
will  reject  the  shellac,  and  this  will  cause  the  gilding 
to  peel  off.     If  the  stone  be  what  workmen  call  self- 
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faced — that  is,  if  the  natural  stone  is  intended  to 
appear  except  in  those  parts  which  are  gilded — and  oil 
gold  size  is  used,  this  last  must  on  no  account  be 
allowed  to  pass  beyond  the  edge  of  the  shellac  ground, 
or  a  greasy  outline  will  be  the  result.  If  japanners' 
size  is  used  to  affix  the  gold,  this  caution  is  not  so 
necessary ;  nor  will  it  be  so  if  the  face  of  the  stone  is 
painted,  as  the  paint  will  hide  any  discoloration. 

Gildingin  Plaster  of  Paris. — Of  all  substances  this 
is  one  of  the  most  absorbent,  and  to  satisfy  it,  three 
or  four  coatings  of  linseed  oil  should  first  be  brushed 
over  the  surface,  at  intervals  of  twenty-four  hours.  If 
the  cast  be  large,  and  without  delicate  work,  it  may 
then  receive  a  coating  of  grounding  colour  evenly  laid 
on,  say  of  japanners'  size  and  yellow  ochre.  When  this 
is  dry  it  will  be  ready  for  the  gold  size  and  leaf.  But 
if  the  cast  be  of  delicate  workmanship,  as  in  the  case 
of  a  small  figure  or  medallion,  instead  of  the  ground- 
ing colour  it  will  be  better  to  use  water  size  in  which 
yellow  ochre  has  been  finely  ground  up,  as  this  will 
not  clog  or  fill  up  and  disfigure  the  work  so  much. 

The  various  substances  for  gilding,  upon  wdiich 
instructions  have  been  above  given,  may  be  regarded 
as  representative  substances.  The  list  of  things  to 
which  leaf  gold  might  be  applied  by  the  oil  gilding 
process  would  be  too  long  for  enumeration.  The 
intelligent  worker  will  see  that  any  other  materials 
which  resemble  those  mentioned  in  nature  and  texture 
may  be  treated  in  the  same  manner.  For  instance, 
painted  and  japanned  surfaces  need  no  further  ground- 
ing, and  are  to  be  gilded  upon  in  precisely  the  same 
way  as  polished  wood.  Metals,  such  as  iron  or  zinc, 
are  non-absorbent,  and  may  be  gilt  upon  at  once  ;  but 
it  is  better,  especially  in  the  case  of  sheet  iron,  that 
they  should  be  first  painted.  Yet  even  when  painted, 
iron  is  liable  to  rust  and  throw  off  the  work.  Zinc 
oxydizes  very  slowly,  and  is,  therefore,  superior  as  a 
base  for  out-door  decoration,  but  it  is  liable  to  bend 
with  the  heat  of  the  sun. 

Bright,  or  burnished  gilding,  picture-frame  gilding, 
and  some  other  processes,  must  remain  for  future 
consideration. 
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By   GEORGE  EBWIXSOX. 


VERY  person,  except  those  interested  in 

the   "  profession,"  will  join  with  me  in 

denouncing    that    pest  to   society — the 

notorious  Bill  Sikes,  with  his  companion, 

"jemmy;"     his     assistants,     "skeleton 

keys  ; ':  and  latterly,  too,  "glazier's  diamond ;"  together 

with  the  works  of  all  his   nefarious  associates.     But 

Bill  Sikes  still  continues   to  sneak  into  our  and  our 


neighbours'  homes  at  night,  when  all  honest  citizens 
are  peacefully  asleep,  and  appropriates  our  valuables, 
without  so  much  as  "  By  your  leave,  sir,"  despite  the 
vigilance  of  our  guardians  of  the  streets,  and  our 
denunciations.  I  cannot  fix  the  date  when  the  first 
"professional"  started  in  his  vicious  profession,  nor 
the  time  when  it  became  necessary  for  honest  men  to 
protect  their  property  from  the  inroads  of  thievish 
hands,  by  bolts,  bars,  and  locks,  but  am  safe  in  saying 
that,  from  that  time  to  the  present  hour,  one  class  of 
ingenious  mechanics  have  been  engaged  in  trying  to 
foil  the  burglar's  and  picklock's  skill,  whilst  others 
have  prostituted  the  talents  God  has  given  them  in 
inventing  means  by  which  they  can  break  in  and  steal. 
Locks,  bolts,  bars,  and  fastenings  of  all  kinds,  are  set 
at  defiance  by  the  thievish  fraternity,  if  they  can  only 
get  a  few  [moments  of  uninterrupted  and  undetected 
practice  upon  them. 

Our  Lord  very  clearly  showed  the  anxiety  of  house, 
holders  from  His  time  to  the  present,  when  He  said, 
"  If  the  goodman  of  the  house  had  known  in  wha.t 
watch  the  thief  would  come,  he  would  have  watched, 
and  have  not  suffered  his  house  to  be  broken  up."  In 
modern  times  we  employ  a  force  of  men  to  watch  for 
us,  but,  notwithstanding  all  our  precautions,  the 
burglar  evades  their  vigilance,  and  under  the  cover  of 
the  night,  stealthily  enters  our  dwellings,  like  the 
coward  that  he  is,  to  rob,  and  possibly  murder  us. 
How  can  we  foil  him  ?  I  hope  to  partly  answer  this 
question,  or  rather  furnish  one  answer  to  this  question 
in  this  article,  where  I  will  try  to  show  how  the  sneaking 
villain  may  be  made  to  announce  not  only  his  actions, 
but  also  his  designs  on  our  homes  and  treasures,  to 
the  ear  of  the  watchful  policeman  and  the  sleeping 
householder. 

The  olden-time  method  of  doing  this,  was  to  hang 
sundry  tin,  iron,  and  copper  articles  under  the  win- 
dows, and  against  the  doors  of  the  lower  apartments 
of  the  house,  to  place  bells  on  the  shutters,  and  keep 
a  hand-bell,  rattle,  and  pistol  in  the  bed-room,  or  to 
house  a  watch-dog  in  the  kitchen  at  night.  Not  a 
few  elderly  persons  can  tell  how  the  feline  friend  of 
the  household  has  succeeded  in  alarming  every  mem- 
ber in  the  witching  hour  of  night  by  throwing  down 
the  defences  in  her  zeal  to  catch  the  mice,  and  thus 
raise  a  false  alarm  ;  and  we  all  know  that  our  canine 
-  guardians  are  over  zealous  in  their  watchfulness,  since 
they  bark  at  the  footsteps  of  any  stranger,  whether  he 
be  friend  or  foe. 

Mechanical  contrivances  have  been  invented  to 
ring  bells  when  a  door  or  a  window  was  opened,  but 
the  action  of  most  of  these,  where  cheap,  was  short 
and  uncertain,  whilst  really  useful  mechanical  con- 
trivances were  too  costly  to  come  into  general  use. 
With  the  discovery  of  the  application  of  electricity  to 
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the  work  of  ringing  bells,  came  a  new  era  in  the  in- 
vention of  burglars'  alarms,  and  this  has  received  the 
special  attention  of  practical  mechanics  and  electri- 
cians, until  some  very  perfect  systems  have  been  con- 
structed, which  bid  fair  to  cut  short  the  doings  of  the 
thievish  fraternity.  These  systems  are  all  constructed 
on  one  general  plan,  similar  to  the  following  :  Small 
mechanical  contrivances  are  inserted  in  the  frames  of 
windows  and  doors,  and  in  the  drawers  of  desks,  and 
these  are  connected  by  secretly  laid  wires,  with  an 
electric  bell  and  its  battery.  Should  a  window  or  a 
door,  or  a  drawer  be  opened,  the  bell  is  placed  at  once 
in  connection  (through  the  above-mentioned  contri- 
vance) with  its  battery,  and  continues  to  ring  until 
stopped  by  its  owner. 

In  old  electric  alarm  systems,  the  burglar  or  his 
assistant  could  prevent  the  bell  from  ringing,  or  could 
stop  it  after  the  first  faint  tinkle  if  he  discovered  the 
line  wires,but  in  the  new  systems  heis  powerless  to  stop 
the  bell,  even  if  he  finds  and  succeeds  in  cutting  the 
lines,  whilst  these  and  the  alarm  contacts  are  so 
skilfully  hidden,  as  to  make  a  long  and  close  search 
necessary,  even  after  he  has  got  into  the  house  before 
he  would  possibly  find  them.  The  contacts  may  be  set 
in  the  window  frame  of  top  and  bottom  sash,  in  the 
window  seat,  in  the  floor  beneath  the  window,  in  the 
door  frame,  and  beneath  the  mat  at  the  door — each 
contact  complete  in  itself,  and  independent  of  the 
action  of  others,  but  all  connected  with  the  leading 
system  to  give  the  alarm.  Should  the  burglar,  there- 
fore, avoid  opening  a  window,  and  enter  the  house  by 
the  modern  method  of  removing  a  pane  of  glass,  he 
cannot  avoid  all  the  other  traps  laid  for  him,  let  him 
be  ever  so  wary  in  his  movements. 

A  plan  illustrating  such  a  system  is  shown  at 
Fig.  17,  where  a  bell  with  its  battery  is  s  etched  in 
connection  with  some  contacts  on  two  win  ows  and  a 
door,  through  one  of  Mr.  Dale's  Combined  Relay  and 
Switch.  We  will  first  examine  the  plan  of  this  relay, 
and  compare  it  with  the  common  form  (Fig.  18). 
Referring  to  letters  on  the  plan,  M  shows  an  ordinary 
bell  magnet  secured  to  a  teak  wood  base,  size  6  inches 
by  4  inches  by  h  inch  thick.  A  is  an  armature  of  soft 
iron  filed  to  form  shown  on  plan,  fitted  with  a  spring 
of  hard  brass  and  held  by  screws  to  a  small  block  of 
ebonite.  D  is  a  block  of  ebonite  to  which  is  attached 
a  curved  spring  of  hard  brass  or  of  steel.  E  is  a 
latch  made  of  brass  in  the  form  shown  ;  one  end  of 
this  latch  is  pivoted  to  a  brass  plate,  F,  so  as  to  drop 
freely  on  H,  when  the  armature  A  releases  the  hooked 
end.  H  is  another  latch  of  brass  terminating  in  the 
curved  handle  K,  and  pivoted  at  its  centre  to  the 
ebonite  block  1.  S  is  an  ordinary  switch  handle 
fastened  by  a  brass  pin  or  screw  to  a  brass-plate,  and 
free  to  be  moved  off  or  on  the  contact  piece  of  brass 


to  the  left,  c  on  the  plan  is  one  of  the  binding  studs 
or  screws  to  which  the  line  from  contacts,  and  through 
them  the  line  to  the  carbon  element  of  the  battery, 
must  be  attached,  z  is  a  similar  stud  to  which  the 
end  of  the  line  leading  from  z,  the  zinc  element  of  the 
battery,  is  to  be  attached.  L  is  another  stud  for  the 
reception  of  the  line  leading  from  B,  the  electric  bell. 
The  dotted  lines  show  the  course  of  the  wires  laid  in 
deep  grooves  at  the  back  of  the  instrument  ;  and  the 
dotted  square  shows  position,  of  cover  to  protect 
working  parts.  We  will  suppose  this  relay  fixed  in  its 
place  in  the  master's  bedroom  by  the  side  of  his  bed, 
wires  leading  from  it  to  the  bell,  and  its  battery  and 
branches  leading  to  contacts  at  doors  and  windows. 
All  is  supposed  to  be  safe  for  the  night,  windows  and 
doors  all  securely  fastened.  The  master  moves  his 
switch  to  the  left  and  allows  it  to  rest  on  the  brass 
contact  piece,  then  presses  the  curved  handle  k , 
causing  H  to  press  E  upwards  until  it  is  held  between 
the  spring  of  D  and  the  projection  of  the  armature  A. 
If  all  the  windows  and  doors  are  safely  closed  E  will 
remain  in  this  position  ;  but  if  only  one  contact  of  the 
system  is  closed,  the  current  will  pass  from  c  of  the 
battery  through  the  closed  contact  to  c  on  the  relay ; 
from  thence  by  the  switch  to  and  around  M,  attracting 
the  armature  A,  and  setting  free  E,  which  will  their  fall 
on  H,  and  open  up  a  new  course  for  the  electric 
current  by  way  of  the  dotted  line  between  the  stud  L, 
via  1,  A,  E,  and  f  to  the  stud  z.  It  will  now  be  seen 
that  the  bell  B  will  be  placed  in  circuit  with  the 
battery,  and  will  continue  to  ring  until  the  switch  has 
been  put  back  or  the  window,  door,  or  other  faulty 
contact  made  good.  Another  contrivance  known  as 
an  indicator  may  also  be  placed  near  the  relay  in 
connection  with  the  contacts,  and  this  instrument  will 
show  at  once  which  door,  window,  etc.,  has  been 
opened  or  left  open.  I  hope  to  give  my  attention  to 
this  instrument  in  a  future  article  on  the  subject,  when 
I  will  show  how  to  make  one. 

The  difference  between  Mr.  Dale's  and  the  com- 
mon form  of  relay  will  be  better  understood  if  I 
describe  the  letters  of  Fig.  18.  Here  M  shows  a  single 
short  bar-magnet  screwed  into  a  brass  base,  and  sur- 
rounded with  a  coil  of  wire  wound  on  a  bobbin  ;  the 
ends  of  this  wire  are  connected  to  a  line  L  /,  running 
to  a  weak  battery,  and  through  the  contact  pieces.  In 
this  system,  when  contact  is  made  by  opening  a 
window  or  door,  the  current  from  the  weak  battery 
traverses  the  coil  on  M,  and  causes  it  to  draw  down 
the  armature  A  from  the  ebonite  screw  T  to  the  brass 
screw  B,  and  thus  close  the  circuit  of  a  powerful 
battery  connected  with  an  electric  bell,  and  with  the 
relay  at  C  and  D.  Now  let  us  examine  the  faults  of 
this  system.  Should  the  burglar  attempt  an  entrance 
and  hear  the  first  faint  tinkle  of  the  alarrn  bell,  he 
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can  stop  it  by  pulling  down  the  window  again,  when  A 
will  fly  back  from  B  to  T,  and  the  bell  will  cease 
to  ring,  and,  should  this  faint  sound  be  insufficient 
to  alarm  the  inmates,  he  can,  by  waiting  for  a  short 
time,  convince  himself  of  all  being  right,  and  com- 
mence operations  in  another  direction.  Or,  should  he 
secure  the  sen-ices  of  an  accomplice  who  will  cut  the 
wires  or  foul  the  contact,  the  relay  will  be  rendered 
useless  ;  but  in  Mr.  Dale's  system  the  bell  will  go  on 
ringing,  although  the  window  is  pulled  down  again; 
and  the  wires  may  be  so  arranged  that  the  mere  act 
of  cutting  them  or  of  attempting  to  foul  the  contact 
will  be  enough  to  close  the  circuit  and  start  the  bell. 

Messrs.  John  T.  Gent  &  Co.,  of  Leicester,  are  the 
makers  of  a  simple  but  most  efficient  burglar  alarm, 
the  invention  of  Major  Leadbetter,  Chief  Constable  of 
Denbighshire.  It  consists  of  a  metal  box  in  the  form 
of  a  dome  fitted  with  spring  contact  actuated  by  a 
lever  attached  to  an  universal  jointed  stem  of  brass. 
This  little  dome  may  be  placed  on  a  table  in  the  room 
to  be  protected,  and  fine  pack  threads  or  worsted  con- 
nected to  the  lever  and  led  to  every  door  and  window 
in  the  room,  to  which  they  are  fastened  in  such  a 
manner  that  on  opening  any  window  or  door,  or  even 
crossing  the  room  in  the  track  of  the  threads  will 
cause  one  or  more  of  them  to  move  the  lever  and 
actuate  the  contact  spring,  thus  closing  the  circuit  of 
an  electric  alarm  system  to  which  it  is  attached.  If 
used  with  such  a  relay  as  Mr.  Dale's,  protection  from 
thieves  by  this  system  would  be  perfect.  These 
alarms  are  priced  as  follows  : — No.  I,  ios. ;  No.  2, 
155.  ;  No.  3,  17s.  6d.  Sets  of  Alarm,  Bell,  and 
Batten- — Xo.  1,  40s.  ;  No.  2,  47s.  6d. ;  No.  3,  55s. 
The  same  makers  also  supply  other  kinds  of  Burglar 
Contacts,  Electric  Bells,  and  other  electric  apparatus. 

I  have  received  from  Messrs.  J.  and  W.  E.  Arch- 
butt,  8,  Bridge  Street,  Westminster,  a  sample  of  their 
Thief  Contact  Alarms.  Fig.  19  shows  a  very  strong 
and  well-made  instrument,  suitable  for  insertion  in  the 
frame  of  the  window,  over  the  top  sash,  or  in  the  hind 
post  of  a  door.  To  insert  this  in  a  window-frame, 
bore  a  hole  in  the  centre  of  the  top  part  of  the  frame, 
just  over  the  centre  of  top  sash  with  a  f  inch  or  J  inch 
auger  or  centre-bit,  deep  enough  to  receive  the  part 
marked  A,  then  cut  a  recess  with  a  firmer  chisel  to 
admit  E,  and  allow  c  to  freely  work  up  and  down ; 
also  cut  away  the  frame  to  admit  the  base  of  the  in- 
strument flush  with  the  surface  of  the  woodwork,  then 
attach  a  copper  wire  to  the  screw  on  a,  pass  it  up  the 
recess,  and  out  through  a  hole  bored  with  a  bradawl 
through  the  frame,  fasten  another  copper  wire  to  the 
ebonite  block  B,  and  bring  that  out  also  through  a 
small  hole  in  the  frame  in  such  a  manner  as  not  to 
come  in  contact  with  any  part  of  the  instrument, 
gently  push  this  into  its  recess,  drawing  out  the  wires 


as  it  is  pushed  in,  and  fasten  it  in  its  place  with 
screws.  Now  attach  the  plate  to  the  top  of  the  sash, 
and  sink  flush  with  the  wood,  in  such  a  manner,  that 
when  the  sash  is  closed  and  the  window  fastened,  the 
metal  plate  will  press  the  projecting  button  in,  and 
keep  B  and  C  apart.  The  price  of  these  little  instru- 
ments is  3s.  9d.  each,  or  43s.  per  dozen.  The  other 
instrument  is  similar  to  the  one  sketched  at  Fig.  4, 
but  with  an  ebonite  button  instead  of  a  block,  its  price 
is  2s.  each,  or  23s.  per  dozen.  This  may  also  be  used 
for  top  sashes  of  windows,  for  doors,  or  for  lids  of 
boxes  or  desks.  To  fix  them  to  doors,  open  the  door, 
bore  a  hole  and  cut  a  recess  to  receive  the  instrument 
in  the  hind  post  of  the  door  just  below  the  top  hinge, 
lead  the  wires  into  the  room,  and  conceal  their  junc- 
tion with  the  line  wires  by  inserting  them  in  a  fine  saw 
cut,  and  stopping  and  painting  this,  then  fasten  the 
brass  plate  to  the  door  below  the  opposite  part  of  the 
hinges.  It  must  be  borne  in  mind  that  all  wires  must 
be  effectually  concealed,  and  their  position  kept  a 
secret  from  domestics  and  strangers.  Messrs.  Arch- 
butt  also  inform  me  that  they  supply  Burglar  Alarm 
Sets  of  bell,  battery,  contacts,  switch,  and  wire,  at  the 
following  rates,  according  to  quality  and  contacts  : 
No.  1,  12s.  6d.;  No.  2,  25s.;  No.  3,  30s.;  No.  4, 
37s.  6d.  They  will  also  be  most  happy  to  supply 
amateurs  with  parts,  and  to  give  them  instructions  for 
fixing  alarms. 

I  have  also  received  from  Messrs.  H.  and  E.  J. 
Dale,  of  4,  Little  Britain,  E.C.,  and  26,  Ludgate  Hill, 
E.C.,  some  specimens  of  Thief Alarm  Contacts,  as  shown 
with  their  parts,  Figs.  1  to  16.  Fig.  1  shows  in  sec- 
tion, and  Fig.  2  in  elevation,  a  simple  form  of  contact 
easily  made  and  fixed  by  an  amateur.  It  consists  of 
a  turned  wooden  box,  \\  inch  by  \  inch,  fitted  with  a 
cover  screwed  on.  The  lower  part  or  barrel  of  the 
box  contains  a  stout  spiral  spring  ;  on  this  is  pressed  a 
brass  ball  b,  and  this  is  held  down  by  two  brass 
screws,  E,  E ;  a  marble,  A,  is  placed  on  the  top  of  this 
ball,  and  a  hole  is  made  in  the  cover  to  allow  one-third 
of  the  marble  to  protrude  when  the  cover  is  screwed 
down.  The  cover  is  also  hollowed  to  allow  the  marble 
free  movement.  Wires  are  fastened  to  two  brass 
screws  at  the  bottom,  and  connected  to  E,  E  by  two 
thin  strips  of  brass,  c,  D.  This  kind  of  contact  may 
be  used  on  sides  of  window  frames,  tops  of  sashes,  or 
to  doors,  but  they  are  too  delicate  for  loosely  fitting 
doors  and  windows,  and  where  they  are  prone  to 
rattle  into  contact  during  a  storm,  and  cause  a  false 
alarm.  Fig.  3  is  a  more  compact  and  better  class  of 
instrument.  The  specimen  before  me  is  well  made, 
and  is  priced  2s.  6d.  The  base  is  of  ebonite,  the  spiral 
spring  of  steel,  and  all  other  parts  of  brass,  whilst  the 
contact  parts  are  tipped  with  platinum.  The  speci- 
mens of  both  makers  are  perfect  in  this  respect,  and 
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purchasers  should  always  see  that  this  important  point 
is  not  neglected.  This  form  is  to  be  used  for  the 
same  purpose  as  Fig.  19,  and  recessed  in  a  similar 
manner.  Fig.  4  is  intended  for  use  at  the  side  of  a 
window,  but  is  defective  for  this  purpose,  whilst  it  is 
more  useful  as  a  door  or  a  top-sash  contact.  Contacts 
for  side  of  sashes  should  never  be  fitted  with  any  other 
except  a  ball  projection,  for  unyielding  projections  are 
liable  to  injury.  Figs.  5,  6,  and  7  show  parts  of  this 
instrument  full  size,  the  base  plate,  Fig.  5,  being  made 
of  brass  i  inch  thick,  and  the  block,  Fig.  6,  of 
ebonite. 

Fig.  9  shows  one  of  the  most  perfect  forms  of 
contact  now  in  the  market  for  any  position  on  door, 
window,  cover  of  box,  lid  of  desk,  or  drawer.  It  is  easily 
and  cheaply  made,  most  effective  in  action,  and  less 
liable  to  get  out  of  action  than  other  forms  when 
made  after  the  improved  form  herein  suggested  and 
illustrated. 

Fig.  iia. — This  consists  in  the  substitution  of  a 
V-shaped  spring  of  brass  instead  of  the  brass  pin 
Fig.  1 1  ;  the  employment  of  such  a  spring  ensures 
a  clear  contact  being  made  at  all  times,  since  the 
scraping  action  of  one  spring  upon  another  tends  to 
keep  the  surface  clean.  These  remarks  will  apply 
to  all  the  contact  appliances  of  other  makers  ;  the 
wearing  parts  of  those  contacts  would  keep  in  a  much 
better  condition  than  they  are  usually  if  contact  was 
made  on  a  V-shaped  spring  instead  of  an  unyielding 
platinum  point,  or  platinum  faced  plate  of  brass. 

Fig.  10  shows  a  plan  of  the  base  plate  of  Fig.  9.  a 
shows  the  position  of  the  platinum  tipped  screw,  Fig.  1 1, 
or  the  platinum  guarded  spring,  Fig.  1 1  A.  B  shows 
a  counter-sunk  hole  in  the  base  plate  made  to  receive 
one-third  of  a  common  marble.  C  and  D  show  the 
position  of  the  screw  holes  to  hold  the  ebonite  block 
which  supports  the  spring.  E  shows  a  hole  to  receive 
the  set  screw  to  connect  the  base  plate  with  line  wire, 
whilst  the  other  wire  is  fastened  to  the  spring  on  the 
ebonite  block,  as  shown. 

Fig.  12  shows  the  form  of  set  screw,  and  Fig.  13  a 
common  round-headed  brass  screw,  used  in  the  manu- 
facture of  those  instruments.  Let  us  see  now  how 
such  an  instrument  will  act  in  any  position.  When 
fastened  into  a  properly  cut  recess,  the  common  marble 
will  protrude  one-third  of  its  diameter,  being  held  in 
its  counter-sunk  cavity  by  the  spring  behind.  When, 
however,  we  close  the  door,  window,  desk,  or  drawer, 
either  by  a  sliding  movement  or  by  direct  impact,  the 
marble  yields  and  forces  the  long  spring  of  brass  or 
steel  back  from  contact  with  that  on  the  base  plate, 
and  it  is  held  in  that  position  until  released  by  opening 
the  door,  window,  etc.  The  marble  readily  yields  to 
a  sliding  movement,  and  freely  turns  in  its  socket 
without  any  appreciable  resistance  ;  it  does  not  swell 


like  wood  when  exposed  to  damp,  and  will  stand 
much  hard  wear.  The  price  of  this  form  is  is.  6d. 
each. 

Figs.  15  and  16  show  a  cheap  form  of  contact 
made  out  of  a  hard  wood  base  and  a  few  bits  of  hard 
brass  and  screws,  with  an  ebonite  or  ivory  button. 

Fig.  14. — This  form  is  sold  at  is.  each.  They  may 
be  placed  at  top  or  bottom  of  sash,  but  I  here  advise 
amateurs  never  to  place  any  contact  at  the  bottom, 
unless  they  wish  to  run  the  risk  of  being  aroused  at 
night  when  the  rain  beats  in  and  makes  accidental 
contact  Have  the  bottom  sash  protected  by  side 
contacts  placed  in  close  to  the  parting  bead,  three 
inches  from  the  bottom,  or  even  lower  than  this. 

Although  I  have  shown  all  the  contacts  at  Fig.  17 
connected  to  the  main  lines  w  and  x,  running  above 
and  below  the  windows,  it  will  be  found  safer  to  carry 
branch  lines  from  the  contacts  up  to  the  main  lines  on 
the  next  floor ;  by  this  precaution  traitors  will  be 
prevented  from  interrupting  the  main  circuit  by  the 
severance  of  one  set  of  wires,  and  each  contact  will 
have  its  own  independent  circuit.  New  subscribers, 
desirous  of  knowing  how  to  make  the  bells  and 
batteries,  and  how  to  fix  the  wires,  are  referred  to  my 
former  articles  on  "  Electric  Bells,"  in  Vol.  I.  Those 
who  may  wish  to  add  a  floor  contact  to  their  system 
will  find  one  sketched  at  Fig.  20. 

For  the  benefit  of  country  readers  I  append  the 
names  of  a  few  dealers  in  electric  bells  and  similar  ap- 
paratus :—  Messrs.  King  and  Co.,  Electricians,  Bristol; 
W.  Banks,  32,  Corporation  Street,  Bolton  ;  Messrs. 
Gent  and  Co.,  Faraday  Works,  Leicester;  Mr.  Millar, 
126,  Chapel  Street,  Salford ;  S.  F.  Walker,  Black  Boy 
Yard,  Nottingham;  Magnus  Volk,  Ditchling  Rise, 
Brighton  ;  Messrs.  Blakey,  Emmot,  and  Co.,  Halifax. 
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By  TEE  EDITOE. 

I,— THE  CASK-STAND  I  ITS  PARTS  AND  CONSTRUCTION, 
DO  not  remember  ever  to  have  seen  in  any 
book  or  periodical  hints  and  instructions 
on  methods  of  fitting  up  the  cellar  for  its 
especial  duties  of  storing  ale,  beer,  cider, 
wine,  spirits,  etc.  ;  and  as  I  am  inclined 
to  think  that  a  few  words  on  the  subject  may  be  found 
useful  by  many  who  are  content  to  partake  of  these 
things  occasionally  and  in  moderation — using  them  in 
the  true  sense  of  the  word  and  not  abusing  them — I 
will  endeavour  to  fill  up  the  gap  here  to  the  best  of 
my  power  and  ability.  I  have  no  doubt  that  I  shall 
bring  a  perfect  snowstorm  of  letters  about  my  ears, 
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from  those  who  are  pleased  to  think  differently  to  my- 
self on  the  subject  of  abstinence  from  alcoholic  drink, 
but  this  will  in  no  way  disturb  my  equanimity  of  mind, 
or  tend  in  the  slightest  degree  to  shake  or  change  my 
opinion  on  the  subject,  which  is  fixed  and  unalterable. 
Moreover,  Amateur  Work  is  in  no  way  intended  as 
an  arena  for  the  discussion  of  "burning  subjects," 
and  I  say  this  in  order  to  prevent  any  persons  who 
may  not  think  as  I  do  on  this  matter  from  rushing  to 
pen,  ink,  and  paper  in  defence  and  assertion  of  their 
theory  and  belief  ;  hoping  that  the  simple  announce- 
ment here  that  such  letters  will  receive  no  more  than 
mere  acknowledgment  in  "Amateurs  in  Council,"  will 
act  as  a  sufficient  deterrent,  and  stop  them  from 
wasting  both  time  and  energy  in  writing  letters  which 
will  only  serve  to  swell  the  contents  of  the  waste-paper 
basket.  My  paper  is  written  only  for  the  benefit  of 
those  who  like  to  follow  the  advice  that  is  given 
therein,  and  not  as  a  shoeing  horn  to  draw  on  a  con- 
troversy, or  as  a  red  rag  to  stimulate  total  abstainers 
into  action. 

I  must  endeavour  to  shape  my  remarks  in  such  a 
way  that  they  may  be  useful  both  to  those  who  have 
cellars  and  to  those  who  have  not,  so  as  to  enable 
the  former  to  fit  up  the  interior  in  a  suitable  manner, 
and  the  latter  not  only  to  do  this,  but  to  provide  a 
decent  substitute  for  the  missing  receptacle  for  bottles. 

Let  us  begin  with  the  cask-stand,  which  is  called  a 
"  mare  "  in  some  parts  of  England,  and  in  others  a 
'■'  stalder.''  This  is  in  itself  a  stout  frame  of  wood 
raised  from  9  inches  to  12  inches  above  the  ground  on 
short  massive  legs  ;  and  as  supports  and  stands  of  this 
kind  are  useful  in  more  places  than  the  cellar,  and  as 
there  may  be  many  readers  of  this  Magazine  that  are 
only  beginners  in  carpentry,  I  will  make  no  apology 
for  describing  a  good  method  of  making  it.  For  a 
light  cask,  stuff  2  inches  by  2  inches  may  be  used  ; 
but  for  heavy  casks  it  is  desirable  that  the  material 
should  be  3  inches  by  2  inches,  or  even  3  inches  by 
3  inches.  Stuff  of  the  same  dimensions  should  be 
used  for  all  the  parts  of  the  stand — side-pieces,  cross- 
pieces,  and  legs.  The  size  and  height  of  the  stand 
must  be  regulated  partly  by  the  capacity  of  the  cask 
which  is  to  be  supported  by  it,  and  partly  by  the 
situation  in  which  it  is  placed,  and,  as  a  matter  of 
course,  these  can  only  be  appropriately  determined  by 
the  maker. 

To  make  a  simple  stand,  which  in  point  of  fact 
will  serve  as  the  foundation  for  the  attachment  of 
other  pans,  which  may  render  it  more  convenient  and 
suitable  for  the  purpose  for  which  it  is  destined, 
eight  pieces  are  required — namely,  two  side-pieces 
and  two  cross-pieces  for  the  frame,  and  four  legs  to 
support  it.  For  a  nine-gallon  cask  the  stand  may  be 
22   inches  long,   15  inches  wide,  and  9  inches  high, 


and  may  be  made  of  stuff  2J  inches  square.  These 
dimensions  are  [preserved  in  the  plan  and  side  and 
end  elevations  of  the  stand,  which  are  shown  in 
Figs.  1,  2,  and  3  respectively,  and  which  are  drawn 
on  a  scale  of  i|  inches  to  1  foot. 

In  the  plan  (Fig.  1)  the  appearance  of  the  frame  is 
shown  when  viewed  from  above.  To  make  the  stand, 
material  to  the  length  of  9  feet  2  inches  will  be 
required  ;  or  say  9  feet  6  inches,  to  allow  for  waste  in 
sawing  up  the  timber  to  the  sizes  required  for  the  parts 
of  the  stand.  Plane  off  the  stuff  on  all  sides  first  of 
all ;  the  planing  need  not  be  very  finely  done,  but 
only  sufficiently  to  produce  a  tolerably  smooth  face  all 
round.  Mark  off  a  piece  1  foot  10  inches  long  for  the 
side  a,  and  cut  it  off,  taking  care  to  cut  outside  the 
pencil  line,  but  close  up  to  it,  so  that  when  the  piece 
is  cut  off  the  pencil  mark  may  still  be  distinguishable, 
and  carry  the  pencil  marking  all  round  the  wood  as  a 
help  and  guide  in  cutting  off  the  piece  truly  and  in 
square.  If  you  are  a  "  green  hand  "  at  carpentry,  be 
content  to  mark  off  one  piece  at  a  time,  as  if  you  mark 
off  all  the  pieces  at  once  to  the  bare  length  of  each, 
you  will  find  that  you  have  allowed  nothing  for  waste 
in  sawing,  and  every  piece  will  be  slightly  short. 
Having  cut  off  the  side  A,  proceed  to  mark  and  cut  off 
the  side  E  in  the  same  manner,  and  then  the  cross 
pieces  c,  D,  which  are  each  15  inches  in  length,  and 
lastly  the  four  legs,  E,  F,  G,  H",  the  ends  of  which  when 
mortised  into  the  frame  are  shown  at  the  parts  indi- 
cated by  these  letters  in  Fig.  1,  and  the  sides  of  three 
of  them  at  E  and  F  in  Fig.  2,  and  F  and  G  in  Fig.  3. 
The  same  parts  are  distinguished  in  each  figure  by 
the  same  letter,  and  the  dimensions  of  the  pieces  of  the 
stand,  and  the  mortises  and  dovetail  joints  by  which 
they  are  fitted  together,  are  indicated  by  figures. 

Having  cut  all  the  pieces  to  the  required  length, 
mark  out  on  A  from  each  end  three  points — the  first  1} 
inches  from  the  end,  the  second  4  inches,  and  the  third 
6i  inches.  Then  put  A  and  E  together  side  by  side, 
so  that  the  top  of  each  piece  is  flush  with  that  of  the 
other,  and  with  the  square  and  pencil  draw  straight 
lines  through  the  points  already  obtained  by  measure- 
ment. The  first  square  of  2\  inches  from  each  end  is 
intended  for  the  reception  of  the  leg,  and  the  second 
for  the  end  of  the  cross-pieces  that  are  to  be  fitted  into 
the  side  at  that  part,  one  by  mortise  and  tenon,  and 
the  other  by  a  dovetail.  Carry  the  pencil  marks 
round  the  timbers  on  all  sides  ;  a  great  deal  of  trouble 
is  saved  in  doing  this  first  of  all,  and  it  ensures  perfect 
accuracy  of  fit  and  jointing  in  every  part.  Next 
measure  off  7.\  inches  from  each  end  of  the  cross- 
pieces  C  and  D,  and  from  one  end  of  each  leg,  and 
with  the  pencil  and  square,  mark  lines  at  this  distance 
from  the  ends  of  the  pieces  on  all  sides. 

Many  will  say,  without  doubt,  "We  know  all  about 
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this,  and  it  would  have  been  sufficient  to  give  us  the 
working  drawings,  and  leave  the  dimensions  and  the 
mode  of  doing  the  work  to  us,  as  the  operations  you 
are  describing  are  simple  in  the  extreme,  and  you  are 
going  into  minor  details  which  are  not  required." 
This  is  all  very  true,  but  I  trust  I  shall  be  forgiven  for 
being  somewhat  prolix  and  tedious  by  explaining  that 
in  writing  as  I  have  on  this  subject,  I  am  doing  my 
best  to  perform  the  feat  that  is  commonly  known  as 
"  killing  two  birds  with  one  stone."  I  am  continually 
asked  to  give  instructions  in  simple  and  elementary 
carpentry  in  Amateur  Work,  but  this,  for  obvious 
reasons,  I  cannot  well  do.  For  the  benefit  of  those 
who  require  such  instructions,  I  can,  however,  when 
describing 
the  construc- 
tion of  any 
particular  ar- 
ticle that  is 
made  of 
wood,  put  my 
description 
in  such  a 
form  as  will 
assimilate  it 
to  a  lesson  in 
simple  car- 
pentry, and 
this  course, 
while  it  will 
greatly  bene- 
fit and  assist 
beginners, 
will  in  no 
way  hurt 
those  who 
are  more  ad- 
vanced, ex- 
cept in  tres- 
passing a  little  on  their  time  and  patience. 

Having  marked  all  the  pieces,  measure  A  inch  on 
the  inner  edge  of  the  top  of  each  of  the  sides  from  the 
corners  of  the  square  intended  for  the  reception  of  the 
ends  of  the  cross-pieces,  and  from  the  marks  thus 
made  draw  straight  lines  to  the  opposite  corners  of 
the  square,  on  the  outer  edge  of  each  side,  as  shown 
in  Fig.  i.  Then  set  the  gauge  to  \\  inch,  and  make 
marks  along  the  outer  and  inner  surface  forming  the 
sides  of  each  side-piece  to  show  the  depth  of  the 
dovetail,  and  with  the  square  carry  down  marks  from 
the  points  taken  at  £  inch  from  the  corners  of  the 
square  to  show  the  width  of  the  narrow  part  of  the 
dovetail.  Having  done  this  at  each  end  of  the  side- 
pieces,  cut  through  the  slanting  lines  forming  the  sides 
of  the  dovetail  with  a  tenon  saw,  carrying  the  cuts 
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down  to  the  lines  marked  by  the  gauge,  and  then  clear 
away  the  wood  between  the  slanting  cuts  thus  made 
with  a  mallet  and  chisel,  carrying  the  edge  of  the 
chisel  along  the  marks  made  by  the  gauge,  and 
smoothing  the  bottom  of  the  opening  with  the  chisel, 
so  as  to  render  it  as  even  as  possible. 

The  next  step  is  to  mark  the  ends  of  the  cross- 
pieces  so  as  to  define  the  pin  to  fit  into  each  dovetail 
in  the  side-pieces.  Each  end,  it  will  have  been 
already  seen,  is  to  be  halved  into  the  side-piece,  so  the 
depth  must  be  marked  by  the  gauge,  which  remains 
set  at  ij  inch,  and  by  two  cuts  with  the  tenon  saw, 
one  vertical  and  one  horizontal,  the  lower  half  of 
each  end  is  cut  away,  leaving  the  upper  half  to  be 

formed  into 
the  pin  of 
the  dovetail 
joint.  All 
that  is  to  be 
done  is  to 
measure  half 
inch  from  the 
inner  corner 
of  the  square 
marked  at 
the  end  of. 
the  top '  of 
each  cross- 
piece,  and 
then  draw 
slantinglines 
to  each  cor- 
ner, as  shown 
in  the  plan 
in  Fig.  i. 
The  great 
thing  to  be 
borne  in 
mindinorder 

to  insure  a  close  and  perfect  fit  is  to  cut  inside  the 
pencil  marks  on  each  side  in  sawing  the  dovetail  in 
the  side-pieces,  and  outside  the  pencil  marks  in  sawing 
the  pins,  keeping  the  saw  close  to  the  pencil  marks, 
but  taking  care,  as  already  enjoined,  not  to  obliterate 
them. 

This  done,  the  side  and  cross-pieces  of  the  frame 
may  be  fitted  together,  and  if  there  is  anything  which 
prevents  the  entrance  of  the  pins  into  the  dovetail, 
the  surface  of  any  part  where  it  joins  too  tightly  must 
be  eased  with  the  chisel,  but  the  parts  should  fit  tightly 
together,  so  that  it  is  necessary  to  use  the  mallet  to 
knock  them  apart  again.  The  top  and  bottom  of  all 
the  four  pieces  should  be  flush  one  with  another. 

Having  knocked  the  pieces  apart,  the  next  step 
will  be  to  cut  a  tenon  at  the  end  of  each  leg,  and  to 


FIG.  I.— PLAN  SHOWING 
CONSTRUCTION  OF  FRAME 
OF  CASK  STAND.  FIG.  2. — ■ 
SIDE  ELEVATION.  FIG. 
3. — END  ELEVATION. 
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prepare  mortises  in  the  side-pieces  for  the  reception  of  the  tenons.    First 

of  all,  cut  away  i  inch  on  the  inside  of  each  leg  ;  or,   to  make  my 

meaning  perfectly  clear,  on  the  side  which  is  opposite  the  front  of  each 

leg.     The  side  view  of  each  leg  will  then  be  as  shown  at  E  and  F,  in 

Fig.  2.     The  object  of  doing  this  is  to  create  a  shoulder  on  three  sides 

of  each  leg,  instead  of  on  two  only,  to  afford  a  little  additional  bearing 

for  the  frame  and  anything  that  is  placed  on  it,  and  to  leave  as  much 

wood  as  possible  in  the   side-pieces,  between   the   mortises   and   the 

notches  cut  to  receive  the  pin  of  the  dovetail.     The  top  of  each  W 

thus  reduced  will  be  i\  inches  by  2  inches,  and  J  inch  must  be  taken  off 

on  each  side  of  the  length  of  the  top,  reducing  it  still  further  to  2  inches 

by  1  inch,  the  measurement  of  the  top  of  each  tenon,  which  is  2A  inches 

long.      The  mortises,  measuring  2  inches  by  1  inch,  must  be  accurately 

marked  by  aid  of  the  gauge-which,  by  the  way,  should  have  been 

used  in  marking  the  tenons-both  on  the  top  and  the  bottom  of  each 

end  of  the  side-pieces, 

and    cut   out   with    the 

mallet  and  chisel.      In 

cutting  a  mortise,  it   is 

better     to     work     from 

both  sides  when  it  is  to 

be  carried  right  through 

the  timber,  as  the  chance 

of  coming  out  wrong  on 

the   other   side   is  thus 

completely        obviated, 

and  any  slight   inaccu- 
racy in  the  middle  will 

not  be   apparent    when 

the  work  is  done. 

The    parts    of    the 

frame  may  now  be  put 

together,   and  the  ends 

of  the  cross-pieces  may 

be  screwed  down  to  the 

side-pieces  with    2-inch 

screws,   or  fastened  by 

wooden  pins,  which  are 
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FIG.  6.  —  CKADLE  AT  BACK. 


FIG.  5.  —  CKADLE  IN  FRONT. 

to  be  preferred  to  screws 
in  a  job  of  this  kind, 
and  should  be  used  far 
more  than  they  are  by 
amateurs  in  carpentry 
or  rough  joinery  such 
as  this.  The  holes  for 
the  pins  should  be  bored 
with  a  large  gimlet  or 
a  small  bit,  and  the 
pins  themselves  should 
be  made  of  oak  or  red 
deal,  of  greater  length 
than  the  hole  they  are 
intended  to  fill,  so  that 
the  ends  may  be  sawn 
off  flush  with  the  wood- 
work when  they  are 
driven  home.  When 
the  frame  is  completed, 
the  legs  can  be  fitted 
into  their  places  in  the 
same  way  as  the  pins 
of  the  dovetails  were  fitted  into  the  notches,  and  secured  by  pins  driven 
through  the  sides  of  the  mortise  and  the  tenon. 

It  is  clear  that  such  a  stand  as  that  which  has  been  described 
above  is  best  suited  for  the  reception  of  a  cask  placed  upright  on  its 
end,  and  that  it  can  be  extended  in  length,  so  as  to  take  two  or  more 
casks  in  this  position  as  may  be  necessary.  But  when  casks  are  placed 
in  this  position,  they  are  large  ones,  and  it  is  desirable  that  the  stands 
should  be  made  of  stuff  3  inches  square,  or  even  larger,  as  4  inches 
by  3  inches,  and  that  additional  legs  and  cross-pieces  should  be 
used  to  give  stability  to  them.  A  nine-gallon  cask,  on  the  contrary, 
is  laid  on  the  stand  on  its  side,  and  the  tap  is  inserted  in  its  head. 
But  without  pieces  of  wood  jammed  below  it  to  act  as  stays  to 
keep  it  steady  and  immovable,  it  would  be  apt  to  roll  from  side  to  side 
on  a  stand  with  a  flat  top.  Let  us  see  then  what  simple  contrivance 
can  be  added  to  the  stand  to  keep  the  cask  steady  in  the  first  place ; 
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and,  secondly,  to  prevent'  the  operation  known  as 
"  tipping,"  which  becomes  necessary  when  the  con- 
tents of  the  cask  are  nearly  exhausted,  and  which,  if 
roughly  performed,  has  the  effect  of  rendering  the 
last  two  or  three  quarts  muddy  and  unpalatable,  if 
not  absolutely  undrinkable. 

Roughly  speaking,  the  diameter  of  a  nine-gallon 
cask  at  the  ends,  or  top  and  bottom,  is  14  inches,  and 
in  the  centre  17  inches  ;  and  Fig.  4  represents  the 
side  view  or  side  elevation  of  such  a  cask  when  placed 
on  a  stand  of  the  construction  and  dimensions  de- 
scribed above,  or  additions  to  the  stand  that  form  a 
cradle  to  keep  it  steady.  The  height  of  the  cask  from 
top  to  bottom,  extreme  measurement,  it  should  be 
said,  is  20  inches.  Figs.  4,  5,  and  6  are  drawn  on  the 
same  scale  as  the  preceding  figures,  namely  ii  inches 
to  1  foot.  The  object  is  to  regulate  the  cradle  in  such 
a  manner  as  to  obviate  the  necessity  for  tipping,  and, 
therefore,  such  contrivances  for  raising  a  cask  at  one 
end,  as  wheels  and  screws,  which  are  found  in  Barlow's 
Cask  Stand  and  stands  similar  to  it  in  character.  When 
a  cask  of  liquor,  be  it  what  it  may,  is  once  put  in 
position,  it  should  remain  so,  as  long  as  there  is  any- 
thing in  it,  and  that  position  should  be  such  a  one  as 
will  enable  all  the  liquor  to  be  drawn  off  that  will  come 
away  fine  and  clear,  and  yet  leave  room  for  the  settle- 
ment of  all  sediment.  Of  course,  it  must  be  under- 
stood and  remembered  that  I  am  speaking  of  casks 
placed  on  their  side,  and  not  of  those  placed  upright, 
which  are  often  tapped  at  various  places  in  the  side. 

In  Fig.  4,  as  has  been  said,  the  nine-gallon  cask 
is  shown  placed  on  the  stand  in  the  position  in  which 
it  is  to  remain  until  the  whole  of  the  liquor  within  it, 
minus  the  dregs,  is  drawn  off ;  and  it  is  shown  sup- 
ported on  a  cradle  at  A  and  B,  the  construction  of 
which  will  be  explained  presently.  The  tap  is  shown 
inserted  in  the  cask.  When  placed  on  the  stand 
without  any  cradle,  it  is  clear  that  the  liquor  can  only 
be  drawn  off  to  the  level  shown  by  the  dotted  line  c  D, 
and  that  what  remains  below  this  line  must  be  wasted, 
or  the  cask  must  be  tipped  from  behind  in  order  to 
draw  off  a  portion  of  it,  and  owing  to  the  shaking 
given  to  the  contents  by  tipping  the  liquor  is  rendered 
turbid  ;  but  if  the  cask  is  placed  on  such  a  cradle  as 
is  shown  here  the  liquor  can  be  drawn  off  to  the  level 
shown  by  the  line  c  E,  below  which  the  dregs  have 
settled.  To  effect  this  it  is  plain  that  the  cradle  must 
be  lower  in  front  than  it  is  behind.  For  the  piece  in 
front,  shown  in  elevation  in  Fig.  5,  take  a  bit  of  inch 
board  15  inches  long  and  7  inches  wide,  and  plane  it 
up,  reducing  the  width  of  the  board  to  6J  inches.  At 
each  of  the  lower  corners  mark  off  2j  inches  each 
way,  measuring  from  the  corner  in  each  case,  and 
mark  lines  at  right  angles  to  the  sides  of  the  board  on 
the  surface,  with   square  and  pencil.      Cut  out  the 


squares  thus  marked  with  a  tenon  saw,  and  the  board 
thus  treated  will  fit  down  between  the  ends  of  the  sides 
A,  B,  projecting  beyond  the  cross-piece  C,  and  against 
this  cross-piece,  to  which  it  can  be  secured  by  screws 
when  finished  and  ready  for  fixing.  But  before  this 
stage  is  arrived  at,  an  arc  must  be  cut  for  the  reception 
of  the  cask.  To  determine  this,  bisect  the  top  and 
bottom  edge  of  the  surface  of  the  cradle  that  is  to  be 
turned  to  the  front,  and  draw  a  straight  line  across  the 
board  from  point  to  point,  and  continue  this  straight 
line  along  another  piece  of  wood  of  the  same  thick- 
ness, placed  tightly  against  the  upper  edge  of  the 
board  to  be  cut.  Then,  along  this  line,  represented  in 
the  figure  by  the  dotted  line  between  the  number  10 
and  x,  measure  from  the  point  10 — this  number,  by 
the  way,  represents  the  measurement  between  the- 
sides  of  the  stand — a  distance  of  10J  inches,  which 
will  determine  the  point  x.  Then  from  the  point  X 
with  a  radius  xPorXQ,  equal  to  7!  inches,  describe 
the  arc  P  Q.  Pass  a  very  fine  bradawl  through  x,  turn 
the  boards,  and  from  the  hole  made  by  the  bradawl, 
as  a  centre  with  a  radius  equal  to  8  inches,  describe 
another  arc  on  the  inner  surface  of  the  board  which 
is  to  form  the  front  part  of  the  cradle.  Now  with  a 
compass  saw  or  keyhole  saw  cut  out  the  arc,  directing 
the  saw  along  the  arc  described  on  the  outward 
surface  of  the  wood.  When  this  is  done,  the  arc  ' 
described  on  the  inner  surface  will  be  apparent  about 
i  inch  from  the  edge  of  the  sawcut.  .  Take  a  spoke- 
shave  and  pare  away  the  inner  edge,  until  a  surface 
is  obtained  sloping  inwards  from  the  outer  edge  to  the 
arc  drawn  on  the  inner  edge.  The  object  of  this  is  to 
allow  the  cask  to  rest  on  a  broad  surface  instead  of  a 
narrow  edge,  as  it  would  have  done  had  not  the  edge 
been  pared  away.  The  inclination  from  the  outer 
edge  to  the  inner  edge  is  shown  by  the  dotted  line 
below  A  in  Fig  4.  The  back  part  of  the  cradle,  shown 
in  Fig.  6,  is  made  in  the  same  manner  ;  but  the  wood 
when  planed  up  must  be  8A  inches  wide  instead  of 
6J  inches  as  for  the  front.  The  process  of  preparation 
is  precisely  the  same  as  for  the  front,  but  the  distance 
along  the  dotted  line,  from  the  number  10  to  Y  is 
11  j  inches,  and  the  radius  with  which  the  arc  R  S,  on 
the  outer  surface  of  the  board,  is  described,  is  7 A  inches ; 
that  of  the  arc  described  on  the  inner  surface  being 
7|  inches.  When  the  front  and  back  of  the  cradle  are 
ready,  they  may  be  screwed  to  the  outer  face  of  the 
cross-pieces,  and  this  being  done  the  cask-stand  is 
complete. 

The  description  of  the  mode  of  putting  up  a  sub- 
stitute for  a  cellar,  and  for  making  fittings  for  this  and 
for  cellars  proper,  must  be  left  for  another  paper,  in 
which  various  methods  of  making  wooden  bins  or 
racks  for  bottles  will  be  described  and  explained. 
(To  be  continued.) 
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IX,— THE  SWELL,  ETC— VENETIAN  SWELL— GRIDIRON 
SWELL— BOX  SWELL— TREMULANT, 
jCCOMPAXYlXG  this  chapter  are  two 
sections  of  organs,  from  a  study  of  which 
the  amateur  will  obtain  some  idea  of  the 
general  arrangement  cf  the  several 
parts.  Fig.  109  is  a  longitudinal  section 
of  the  one-manual  organ  described  in  Scheme  I.,  and 
is  really  a  view  of  the  instrument  as  it  would  appear 
without  a  front  casing.  Of  course,  it  will  be  under- 
stood that,  as  the  pipes  of  the  several  stops  are  ar- 
ranged in  rows  one  behind  the  other,  it  is  not  possible, 
in  a  sectional  view,  to  show  all  the  pipes,  as  those  in 
front  hide  those  which  are  behind  them.  As  the  two- 
manual  instrument  would  present  a  nearly  identical 
appearance  when  looked  at  from  the  front,  I  have 
given  a  transverse  section  of  it  instead,  as  that  will 
also  give  an  idea  of  the  appearance  of  the  single 
manual  when  viewed  from  the  side.  In  the  two- 
manual,  the  swell  shutters  and  swell  box  enclose  only 
the  pipes  on  the  back  sound-board,  but  in  a  single 
manual  they  would  enclose  all  the  manual  pipes,  and 
the  shutters  would  therefore  be  placed  immediately 
behind  the  show  pipes  in  the  front  of  the  organ. 

It  will,  of  course,  be  understood  that  the  pedal 
pipes  are  not  enclosed  in  the  swell  box.  They  may 
stand  either  behind  it  or  at  the  sides  of  it,  according 
to  the  desire  of  the  amateur ;  their  position  being 
determined  in  a  great  measure  by  the  space  at  his 
disposal.  I  may  also  say  that  if  you  wish  some  of 
the  manual  pipes  to  be  brought  to  the  front  or  sides, 
so  as  to  form  show  pipes,  they  should  only  be  some  of 
the  lowest  notes  of  the.stopt  pipes,  unless  you  place 
the  whole  stop  outside  the  swell  box,  which  may  be 
done.  Thus  it  would  not  do  to  place  the  largest  pipes 
of  the  Open  Diapason  outside  the  swell  box,  and  leave 
the  remainder  of  that  stop  inside,  as,  when  you  were 
playing,  one  note  would  sound  loud  and  clear,  whilst 
the  next  one  might  be  soft  and  subdued.  But  in  the 
case  of  the  lower  notes  of  the  stopt  pipes,  as  they 
form  the  base  of  the  Open  Diapason,  they  might  with 
advantage  be  placed  outside  the  swell,  so  that  their 
full  power  might  be  available,  and  the  break  in  the 
power  would  not  be  very  marked. 

The  swell  forms  a  most  valuable  addition  to  any 
organ — even  when  the  instrument  has  only  one  stop 
of  pipes— as  it  is  almost  the  only  method  available 
obtaining  expression.  By  the  aid  of  a  properly 
constructed  swell,  we  may  play  so  softly  that,  not- 
thstanding  the  fact  that  several  stops  may  be  in 
u=,e,  the  musical  sounds   proceeding   from  them  can 


scarcely  be  heard,  but  by  gradually  opening  the  swell 
shutters,  we  can  cause  those  sounds  to  gradually  in- 
crease in  power,  until  at  last  the  harmonious  thunders 
of  the  full  organ  peal  forth  in  all  their  grandeur,  and 
the  majestic  volume  of  sound  may  then  be  caused  to 
gradually  diminish  or  die  away  into  the  merest 
whisper.  What  a  difference  there  is  between  playing 
all  the  notes  of  a  movement  at  full  power,  and  in 
playing  the  same  notes  with  varying  powers,  according 
to  the  sense  of  the  words  accompanying  the  music  ! 
I  cannot  but  join  issue  on  this  point  with  a  recent 
writer,  when  he  deprecates  the  introduction  of  the 
swell  in  small  organs,  whether  used  either  for  private 
entertainment  or  for  public  worship.  Surely  the  fact  that 
novices  are  given  to  using  the  swell  unnecessarily  is 
no  reason  why  a  valuable  accessory  should  be  excluded 
from  the  instrument.  Practice,  we  are  told,  makes 
perfect  ;  but  if,  as  is  often  the  case,  the  organ  in  a 
village  church  or  schoolroom  is  the  only  instrument 
accessible  to  the  youthful  musician,  and  if  that  be 
deficient  in  the  matter  of  the  swell,  how  is  it  possible 
for  him  to  learn  to  use  it  ?  Again,  many  village  organs 
are  played  by  the  sons  or  daughters  of  the  neighbour- 
ing gentry  who  are  fully  acquainted  with  the  use  and 
musical  value  of  the  swell,  and  would  be  sorely  disap- 
pointed if  the  instrument  were  without  one.  Under 
these  circumstances,  I  would  strongly  advise  the 
amateur  not  to  omit  this  important  and  inexpensive 
accessory  from  his  instrument.  I  say  inexpensive, 
because  if  it  is  intended  to  have  a  case  over  the  whole 
organ,  so  as  to  exclude  dust,  etc.,  all  that  will  be 
necessary  will  be  to  add  the  shutters  to  the  front  of 
the  casing,  and  a  pedal  to  open  and  close  the  same, 
and  your  casing  will  be  transformed  into  a  swell 
box. 

The  sides  and  ends  of  the  swell  box  are  formed  of 
framings  of  deal  or  pine  at  least  an  inch  thick,  and 
about  3  inches  wide,  and  the  end  and  back  framings 
should  be  filled  in  with  doors,  so  that  ready  access 
may  be  obtained  to  any  portion  of  the  interior.  It  is 
a  great  mistake  to  make  the  swell  box  of  thin  material, 
as  is  often  done  in  the  case  of  chamber  organs,  for 
a  little  consideration  will  demonstrate  that  it  is  ne- 
cessary to  have  thicker  material  in  a  chamber  organ 
than  in  a  church  organ.  The  church  organ  being 
situated  at  a  considerable  distance  from  the  audience, 
the  sound  loses  a  portion  of  its  fulness  before  it 
reaches  their  ears,  but  in  a  room  the  audience  are 
necessarily  close  to  the  instrument,  and  the  sound 
reaches  them  with  undiminished  power.  Some  persons 
make  the  ends  and  back  of  the  swell  box  double, 
leaving  a  space  of  about  f  inch  between  the  two  thick- 
nesses, and  afterwards  tilling  up  this  space  with  saw- 
dust, flock,  or  some  other  material  that  will  deaden 
the  sound.      If  this   is   not  done  the   whole    of  the 
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FIG.   log.— LONGITUDINAL  SECTION  OF  ORGAN.     Scale  j  inch  to   I  foot. 
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A,  Sound  Board  ;  B.  Keyboard  ;  C,  Bellows;  D,  Stickers  ;  E,  Stop  Action  ;  F,  Flageolet  Pipes  ;  G,  Flute  and  Stopt 
Diapason  Pipes  ;  H,  Open  Diapason  and  Keraulophon  Pipes  ;  I,  Mitred  Pipes  ;  J,  Rack  Board  ;  K,  Conveyance  Tubes: 
L,  Board  for  Large  Pipes;  XI,  Large  Pipes  planted  off;  N,  Swell  Box;  O,  Pedal  Pipes  at  Back;  P,  Pedal  Sound 
Board ;  Q,  Pedal  Stickers  to  Coupler  ;  R,  Pedal  Coupler ;  S,  Pedal  Rollers. 
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References  to  Letters  in  Fig\  no. — A,  Great  Sound 
Board  ;  B,  Swell  Sound  Board  ;  C,  Great  Keyboard  ; 
D,  Rack-board  ;  E,  Bellows  ;  F,  Weights  on  Bellows  ; 
G,  Backfalls  :  H,  Coupler  (Octave)  ;  I,  Stop  Action  ; 
},  Flageolet  Pipes  ;  K,  Flute  Pipes  ;  L,  Open  Diapason 
Pipes  ;  M,  Lieblich  Gedact  ;  N'.  Keraulophon  ;  O  Svell 
Box  ;  P,  Swell  Shutters  ;  K,  Pedal  Coupler ;  S,  Pedal 
Action  ;  T,  Pedal  Keyboard  ;  U,  Pedal  Pipes ;  V,  Pedal 
Sound  Board  ;  \V, 
Coupler,  Swell  to 
Great ;  X,  Show- 
Pipes. 


FIG.  no. — TRANSVERSE  SECTION  OF  ORCAN.     Scale,  J  in.  to  I  foot. 
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interior  of  the  swell  box  should  have  two  or  three 
thicknesses  of  brown  paper  pasted  over  it,  and  that 
will  make  it  more  impervious  to  the  sound  of  the  pipes. 

The  directions  for  making  the  swell  box  will  apply 
equally  to  either  of  the  three  kinds  of  swell  which 
I  shall  describe.  If  for  a  single-manual  instrument 
with  a  general  swell  over  the  whole,  the  swell  box 
should  be  made  about  the  same  width  as  the  sound- 
board, so  that  it  may  be  supported  on  the  two  outside 
bearers  of  it ;  or  it  may  be  made  to  rest  on  the  posts 
of  the  building  frame  by  carrying  the  end  frames  of 
the  swell  box  down  sufficiently  low.  If  any  pipes  are 
planted  off  the  sound-board  across  the  ends,  as  shown 
in  the  section,  Fig.  109,  the  swell  box  should  be 
brought  down  so  as  to  enclose  these  pipes  also,  as 
shown  at  C,  C,  on  Fig.  Ill,  so  that  all  the  pipes  may 
be  enclosed  in  the  swell  box.  A  couple  of  strong 
wood  brackets  under  the  board  on  which  these  pipes 
stand  will  be  sufficient  to  give  it  the  requisite  strength 
to  support  the  weight  of  the  swell  box,  but  the  weight 
should  be  partly  supported  by  the  sound-board  as  well. 

The  same  thing  will  be  done  under  similar  circum- 
stances with  the  swell  box  of  the  two-manual  organ  ; 
but  of  course  the  depth  of  the  swell  box  will  only  be 
equal  to  the  width  of  the  swell  sound-board.  It  would 
be  supported  in  the  front  by  the  wide  bearer  between 
the  two  sound-boards— not  on  the  upper  boards — and 
at  the  back  would  rest  on  the  outside  bearer,  or  on  the 
building  frame  in  the  manner  before  suggested. 

The  height  of  the  swell  box  will  depend  on  the 
height  of  your  room  and  on  the  height  of  the  longest 
pipe  standing  on  the  sound-board.  As  already  stated 
in  a  former  chapter,  he  height  of  the  organ  may  be 
considerably  reduced  by  planting  some  of  the  longest 
pipes  off  the  sound-board,  and  by  mitreing  some  of 
those  which  are  allowed  to  stand  on  it .  The  pipes 
may  be  planted  off  to  any  convenient  position  either 
at  the  back,  ends,  or  front  of  the  sound-board,  and 
the  wind  conveyed  to  them  with  paper  or  metal  tubes 
from  J  inch  to  i\  inch  diameter  internally,  according 
to  the  size  of  the  pipes. 

It  must,  however,  be  distinctly  understood  that 
there  must,  in  all  cases,  be  a  space  of  at  least  6  inches 
in  height  between  the  top  of  the  longest  pipe  and  the 
underside  of  the  top  of  the  swell  box,  otherwise  you 
will  not  have  room  to  lift  your  pipes  out  of  the  rack 
board  when  required.  But  if  you  have  plenty  of  space 
to  spare  you  should  make  this  height  above  the  top  of 
vour  tallest  pipe  as  much  as  two  feet,  if  possible,  and 
you  will  find  that  the  pipes  will  sound  very  much 
better,  being  less  muffled. 

The  Venetian  Swell  being  the  best  and  most 
effective,  we  will  give  it  our  first  consideration.  The 
box  itself  is  made  with  framings  and  doors,  as  above 
described,  and  the  front  is  filled  in  with  louvres,  or 


shutters,  as  shown  in  Figs,  no,  ill,  and  112.  These 
shutters  should  be  of  1  inch  or  \\  inch  deal  or  pine, 
well  seasoned.  They  are  just  long  enough  to  fit  in 
easily  between  the  two  end  framings  of  the  swell  box, 
and  are  about  5  inches  in  width,  and  are  splayed  on 
the  top  and  bottom  edges,  as  shown  in  Fig.  112.  The 
top  edge  of  each  shutter  should  be  covered  with  two 
thicknesses  of  cloth,  so  that  they  do  not  rattle  together 
when  opened  or  closed,  and  the  framings  round  the 
doors  should,  for  a  similar  reason,  be  also  lined  with 
cloth.  A  stout  "centre"  wire  is  inserted  at  one  end  of 
each  shutter  about  one-third  down  from  the  top  ;  at 
the  other  end  a  groove  is  made  leading  up  to  a  hole 
the  same  distance  down  as  the  first  centre  wire  (see 
Fig.  113).  This  groove  is  to  receive  the  other  centre 
wire,  which  is  fixed  in  the  framing  of  the  swell  box 
instead  of  into  the  shutter  itself,  and  the  shutters  can 
thus  be  lifted  up  and  taken  out  if  required.  An  arm 
of  J  inch  mahogany  is  then  fixed  on  to  each  shutter. 
If  the  swell  is  for  a  two-manual  with  the  two  sound- 
boards in  one,  the  arms  on  the  swell  shutter  must  be 
at  one  end,  but  if  there  is  a  space  between  the  two 
sound-boards  the  arms  may  be  in  any  convenient 
position.  In  the  case  of  the  single-manual  they  may 
be  directly  over  the  swell  pedal,  as  shown  in  Fig.  in. 

A  hole  is  made  in  the  end  of  each  arm  to  receive  • 
the  wire  pins  fixed  in  the  push-up  rod.  The  push-up 
rod  is  made  of  inch  stuff  about  i\  inch  wide,  and 
the  pins  are  only  just  long  enough  to  pass  through 
the  holes  in  shutter  arms.  The  rod  may  be  extended 
so  as  to  push  up  the  top  of  the  swell  box  like  a  lid, 
and  you  will  then  secure  the  fullest  openness  of  tone 
possible.  In  Fig.  117  is  shown  the  manner  in  which 
the  swell  shutters  are  opened  and  closed  by  means  of 
the  foot  pedal,  when  the  swell  is  situated  at  some  dis- 
tance from  the  front  of  the  organ.  The  pedal  A 
projects  beyond  the  framing  of  the  organ  in  a  con- 
venient position  to  be  pressed  by  the  foot,  and  is  centred 
to  a  portion  of  the  framing. 

On  the  back  end  of  this  pedal  is  a  rod  B,  or  stout 
sticker,  as  it  may  be  termed,  connected  to  another  rod 
C  placed  at  right  angles  to  it,  and  centred  to  any  con- 
venient piece  of  wood.  The  further  end  of  this  rod 
pulls  down  the  end  of  the  rod  d,  which  is  centred  like 
a  backfall,  and  the  tail  end  of  it  pushes  up  the  rod 
connected  to  the  arms  of  the  shutters,  and  thus  opens 
the  swell,  or  pushes  up  the  top  of  the  swell  box,  if 
required.  If  the  swell  comes  right  to  the  front  of  the 
organ,  you  will  only  require  the  pedal  A  and  the  rod 
B,  which  latter  will  form  the  push-up  rod  opening  the 
shutters.  In  order  that  you  may  be  enabled  to  fix  the 
shutters  partially  or  wide  open,  the  slit  in  the  case 
n  through  which  the  pedal  projects  is  cut  in  stages 
go  as  shown  in  margin,  so  that  by  pressing  the  pedal 
DaD  slightly  sideways  it   catches   in  one   or  other   of 
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these  notches,  and  is  thus  held  down,  but  can  easily 
be  released  when  required  by  merely  pressing  it  btck 
with  the  foot.  As  the  combined  weight  of  all  the 
swell  shutters  is  something  considerable,  it  is  desirable 
that  a  balance  weight  should  be  introduced  to  lessen 
it  This  weight  is  shown  at  D  on  Fig.  1 1 2  and  at  F 
on  Fig.  117,  and  it  slides  on  a  rod  centred  to  a  block 
under  the  swell  box,  and  secured  by  a  wire  pin  to  the 
push-up  rod.  By  shifting  this  weight  along  the  rod 
you  can  arrange  it  so  that  it  nearly  balances  the  weight 
of  the  shutters,  leaving  a  little  in  their  favour  so  as 
to  secure  that  the  shutters  will  close  of  their  own 
accord.  A  spring  may  also  be  placed  under  the  front 
end  of  the  pedal,  to  cause  it  to  return  after  being 
pressed  down.  You  will  find  that  this  balance  weight 
makes  a  very  great  difference  in  the  pressure  required 
on  the  pedal  in  order  to  open  the  swell. 

Where  there  are  reed  pipes,  the  lower  portion  of 
the  front  of  the  swell  box  is  made  to  open  on  hinges, 
in  order  to  get  at  the  tuning  wire  of  the  reeds,  and 
this  door  can  be  secured  by  buttons  when  closed.  See 
E  in  Fig.  in.  You  can,  if  you  so  desire,  fill  in  the 
portions  marked  C  on  the  same  figure  with  small 
shutters,  which  will  open  themselves  if  a  short  rod  is 
attached  to  them,  and  connected  to  an  arm  on  the 
lowest  long  shutter,  as  shown  at  the  left-hand  side  in 
the  sketch.  It  is  not  really  necessary  to  do  this,  as 
these  portions  of  the  swell  box  may  be  quite  closed 
in,  the  tendency  of  sound  being  to  find  its  w-ay 
out  at  the  nearest  opening.  In  Fig.  no,  the  shutters 
-are  shown  open,  and  it  will  be  seen  that  they  open 
similar  to  the  laths  of  a  Venetian  blind,  or  like  the 
louvres  at  a  brewery  or  tannery.  But  when  closed, 
they  do  not  lap  over  at  the  edges  like  these,  but  form 
one  unbroken  surface  as  shown  in  Fig.  \\z. 

You  will  now  see  that  a  very  wide  bearer  is  placed 
between  the  sliders  of  the  great  and  swell  sound- 
boards, to  secure  sufficient  room  for  the  swell  shutters 
to  open.  It  is  best  for  them  to  open  at  the  front  of 
the  box,  but  it  is  sometimes  convenient  to  make  them 
open  at  the  back  of  it,  in  which  case  the  extra  six 
inches  in  the  width  of  the  sound-board  will  be  saved. 

Where  space  in  depth  is  very  limited,  the  swell 
may  be  merely  a  box  with  the  sides  formed  as  doors, 
and  the  top  of  it  opening  like  an  ordinary  box  lid, 
as  shown  in  Fig.  117.  Where  this  is  done,  the  lid  or 
top  should  project  over  the  front  sufficient  to  allow 
it  to  still  rest  on  the  top  of  the  push-up  rod  when 
open.  A  slit  may  be  made  in  the  lid,  and  a  wire 
passed  through  it,  and  fixed  into  the  top  of  the  rod, 
which  will  then  keep  in  position  ;  but  a  round  hole 
would  not  answer  the  purpose,  as  there  is  a  lateral 
movement  of  the  rod  when  the  lid  opens.  Of  course, 
it  will  be  understood  that  this  is  at  best  but  a 
makeshift  swell,  and  not  nearly  equal  to  a  Venetian 


Swell,  but  it  is  certainly  better  than  none,  and  can 
be  added  where  the  Venetian  is  excluded  by  reason 
of  want  of  space.  I  may  state  that  instead  of 
having  a  box  lid,  the  top  of  the  swell  box  might  be 
fitted  with  horizontal  Venetian  shutters. 

Another  variety  of  swell — which  only  requires  a 
space  of  2i  inches  or  so  to  work  in — is  that  termed 
the  Gridiron  Swell.  It  consists  of  a  framing  as  shown 
at  Fig.  114,  which  fills  up  the  front  of  the  swell  box, 
and  is,  so  to  speak,  a  fixture,  though  it  should  be  made 
so  as  to  be  readily  taken  out  if  required.  A  second 
frame,  shown  in  Fig.  115,  is  made  in  such  a  manner 
that  the  bars  in  it  correspond  with  the  spaces  in  the 
other  framing  or  "  gridiron."  This  second  framing  is 
placed  in  front  of  the  first  one  and  secured  up  against 
it  by  means  of  a  5  inch  bead,  similar  to  the  manner  in 
which  ordinary  window  sashes  are  kept  in  their  places. 
It  further  resembles  a  sash  by  its  being  capable  of 
being  lifted  up,  which  is  done  by  means  of  the  rod  and 
pedal.  A  reference  to  the  Section  in  Fig.  116  will 
show  that  when  the  swell  is  closed,  the  bars  of  the 
front  frame  cover  the  spaces  in  the  back  one  ;  and 
when  open,  the  bars  and  spaces  of  both  frames  coin- 
cide with  each  other.  The  surfaces  of  the  frames 
where  they  touch  each  other  should  be  well  black- 
leaded  to  secure  easy  and  smooth  action.  The  pedal 
movement  for  the  several  swells  will  be  much  the 
same  as  those  described,  according  to  whether  the 
swells  are  situated  at  the  front  or  at  the  back  of  the 
instrument. 

We  now  come  to  a  useful  little  apparatus  termed  a 
"  Tremulant."  When  this  is  in  operation  it  causes  all 
the  notes  played  to  have  a  waver  or  trill,  somewhat 
similar  to  the  sound  of  the  Voix  Celeste  stop.  The 
same  remark  which  I  made  with  regard  to  the  swell 
applies  to  the  Tremulant — viz.,  that  the  indiscreet 
made  of  it  by  novices  is  no  argument  for  its  exclusion 
from  the  instrument.  When  it  is  not  overdone,  but 
used  with  discretion,  it  gives  beauty  and  variety  of 
effect  to  certain  passages  in  a  movement,  and  I  see  no 
reason  why  it  should  not  be  introduced  into  small 
instruments  as  well  as  large  ones.  It  consists,  as 
shown  in  Fig.  11S,  of  a  wind-chest  (marked  c)  having 
a  hole  cut  through  the  top  of  it  into  a  little  bellows  B, 
This  hole  is  covered  on  the  underside  by  a  pallet  or 
valve  similar  to  those  in  the  wind-chest  of  the  manual 
sound-board,  and  is  kept  in  its  place  by  a  guide  pin 
and  spring.  On  the  top  of  the  little  bellows  b,  is  a 
large  hole  covered  by  a  pallet  or  valve  D,  which  is 
kept  from  rising  beyond  a  certain  distance  by  means 
of  the  regulating  screw  wire  S,  which  works  through 
a  strip  of  wood  H,  fixed  on  supports  screwed  to  the 
sides  of  the  bellows.  A  spring  e  keeps  the  bellows 
closed.  A  slider  K,  with  a  hole  through  it  the  same 
size  as  the  hole  in  the  top  of  the  wind-chest,  by  being 
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drawn  out,  will  regulate  the  size  of  that  aperture  as 
required.  On  the  top  of  the  bellows  is  fixed  a  thin 
flat  wire  or  steel  spring  about  S  or  10  inches  long, 
with  a  sliding  weight  M  on  the  end  of  it,  which  can 
be  fixed  at  any  point  of  the  wire  by  means  of  an 
adjusting  screw.  The  back  of  the  wind-chest,  which 
is  shown  in  Fig.  119,  has  a  hole  about  2  inches  long 
by  1  inch  wide  in  the  centre  of  it  to  admit  the  wind 
into  the  wind-chest.  The  front  is  supposed  to  be 
removed  in  the  sketch,  but  it  is  merely  a  flat  piece  of 
wood  closing  the  wind-chest  right  up. 

The  Tremulant  acts  as  follows  :  A  hole  correspond- 
ing in  size  to  the  hole  in  the  back  plate  is  made  in 
any  convenient  position  of  the  wind-trunk  of  the 
manual  sound-board,  or  in  the  back  of  the  wind-chest, 
and  the  Tremulant  screwed  over  it.  A  stop  knob— or, 
what  is  better  still,  a  pedal  placed  in  a  convenient 
position  to  be  pressed  by  the  foot  or  knee— is  con- 
nected to  the  pull-down  wire  R  of  the  Tremulant  ;  and 
on  the  pallet  being  opened  the  little  bellows  D  is  filled 
with  compressed  air,  which  forces  the  pallet  D  open, 
and  the  air  escapes.  The  pallet  D,  however,  rises 
but  a  little  way  before  it  is  stopped  by  the  screw  S, 
whilst  the  spring  e  forces  the  bellows  to  close  again. 
This  causes  the  flat  wire  L,  with  the  weight  on  it,  to 
vibrate  up  and  down,  thus  alternately  opening  and 
closing  the  bellows  and  pallet,  and  imparting  a 
tremulous  or  wavy  sound  to  the  pipes.  The  quick- 
ness of  the  vibrations  of  the  rod  are  regulated  by 
means  of  the  weight  on  the  flat  wire  ;  the  nearer  it  is 
placed  to  the  bellows  the  quicker  are  the  vibrations. 
A  piece  of  stout  felt  is  glued  along  the  front  edge  of 
the  bellows,  as  shown  at  N,  to  prevent  it  making  a 
tapping  noise.  If  the  Tremulant  should  make  an 
unpleasant  noise  it  may  be  prevented  from  being 
heard  by  enclosing  the  whole  affair  in  a  box  lined 
with  felt  ;  or  it  may  be  placed  right  away  from  the 
instrument,  say  in  a  cupboard  in  the  next  room,  and 
if  the  wind  is  conveyed  to  it  by  a  pipe  about  i£  inch 
diameter,  it  will  act  just  as  well  as  though  it  were 
attached  to  the  instrument. 

The  adjustment  of  pressure  of  wind,andhowtovoice 
and  tune  all  pipes  will  be  explained  in  next  chapter. 
{To  be  continued.) 
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ON  MOUNTING  FOR  THE  MICROSCOPE. 

Bj   M.   WALLACE. 


F  the  contemplation  of  "  things  of  beauty  :' 
be  a  "joy  for  ever,"  then  is  the  posses- 
sion of  a  microscope  a  continual  source 
J     of  pleasure.     To  those  who  live  in   the 
country,    or     within    reach     of  growing 
plants,  fresh  objects  for  inspection  present  themselves 


the  whole  year  through,  and  dwellers  in  towns  may  pro- 
vide themselves  with  objects  through  country  friends. 
Of  course,  in  the  first  place,  it  is  necessary  to  get 
a  microscope  ;  but  this  is  now  within  the  power,  if  not 
of  most,  at  least  of  many.  Three  to  five  guineas  will 
purchase  a  useful  instrument  for  any  ordinary  worker, 
not  intending  to  make  a  special  study  of  histology  (the 
science  of  tissues). 

Perhaps,  before  speaking  of  the  different  makers,  I 
should  say  a  few  words  on  the  structure  of  the  instru- 
ment, for  those  not  already  acquainted  with  the  sub-  . 
ject.  Most  will  know  that  the  essential  magnifying 
powers  of  the  microscope  consist  of — the  eyepiece,  at 
the  end  of  the  tube  nearest  the  eye;  and  the  objec- 
tive, at  the  end  of  the  tube  nearest  the  object.  Light 
is  reflected  up  through  the  object  and  magnifiers  to 
the  eye  from  the  reflector.  It  is  well  to  have  a 
microscope  with  several  eyepieces  and  objectives,  so 
as  to  be  able  to  vary  the  power,  according  to  the 
object.  For  instance,  to  examine  an  aphis,  or  green 
fly,  found  in  April  and  May  on  the  leaves  of  plants,  a 
i-inch  objective  is  best ;  but  to  look  minutely  at  the 
different  parts  of  this  or  any  other  insect,  a  {  or 
|-inch  objective  is  needed.  Different  eyepieces  also 
vary  the  magnifying  power. 

Crouch's  Histological  Microscope  (with  two  eye- 
pieces, and  i-inch  and  }-inch  objective)  is  a  useful 
instrument  (price  £5  5s.),  as  is  his  "Educational"  (price 
£6  6s.).  Stewart  also  furnishes  good  microscopes  from 
£3  3s.  to  £5  5s.,  and  Hartnack's  are  also  highly  to  be 
recommended.  Crouch,  66,  Barbican,  E.C.,  and 
Steward,  406,  Strand,  forward  illustrated  catalogues 
on  application,  in  which  descriptions  of  their  more 
complex  instruments  are  also  to  be  found. 

Slides  for  the  microscope  may  of  course  be  bought 
ready  mounted  ;  but  a  much  more  interesting  way  of 
filling  one's  cabinet  is  to  mount  objects  at  home  ;  by 
which  method  one  gains  much  incidental  knowledge, 
not  to  speak  of  the  lessons  of  patience  and  resignation 
forced  upon  one,  especially  at  first. 

The  following  is  a  list  of  materials  required  to 
begin  with  : — 

1  dozen  slides,  3  inches  by  1  inch. 

1  dozen  of  thin  circular  covers. 

I  ounce  of  chloroform. 

\  pint  of  turpentine. 

1  ounce  of  absolute  alcohol  (rectified  spirit). 

1  ounce  of  clove  oil. 

1  bottle  of  Canada  balsam. 

1  bottle  of  picrocarmine. 

1  bottle  of  solution  of  logwood. 
The  four  last-mentioned  are  to  be  had  from  W. 
Martindale,  Pharmaceutical  Chemist,  io,  New  Cave?z- 
dis/i  Street,  Portland  Square,  11'. 

There     are     other     preparations     for     mounting 
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FIG.  i.  — DROP 
BOTTLE. 


(Farrant's  liquid,  etc.),  besides  Canada  balsam  ;  but 
this  is  the  easiest  and  pleasantest  to  work  with. 

To  prepare  this  excellent  mounting  mixture  for  use, 
take  2  parts  of  Canada  balsam,  i  part  of  turpentine 
(or  benzole),  and  I  part  of  chloroform. 

r\  Mix,  and  keep  in  a  warm  place 

{*-=$  fe-^        till  thoroughly  amalgamated. 
p~— ; — /  It   is   best   to    have    the    Canada 

balsam  mixture  and  clove  oil  in  drop 
bottles.  A  drop  bottle  is  one  with  a 
glass  stopper,  prolonged  to  a  point 
downwards  (as  shown  in  Fig.  i)  so 
that  a  drop  of  the  fluid  may  be  taken 
out  and  placed  on  a  slide. 

A  simple  object,  such  as  a  small 
beetle,  or  leg  of  a  spider,  may  be 
mounted  as  follows  : — 

Lay  the  specimen  in  a  shallow 
vessel,  and  pour  a  few  drops  of  absolute  alcohol  over 
it,  to  purify  it.  Leave  it  in  for  two  or  three  minutes, 
after  which,  the  absolute  alcohol,  being  expensive, 
may  be  returned  to  its  bottle,  and  used  again.  Then 
lay  the  specimen  on  a  slide,  put  a  drop  of  clove  oil  on 
it  with  the  dropper,  and  leave  till  transparent.  Some- 
times a  quarter  of  an  hour  is  enough,  sometimes  it 
takes  two  or  three  days.  It  must  be  looked  at  under 
the  microscope  from  time  to  time.  When  transparent, 
lift  out  with  a  small  flat  instrument 
(dissecting-knife,  or  lifter  made  by 
beating  out  the  end  of  a  copper  wire) 
and  lay  on  the  middle  of  a  slide. 
Arrange  the  object  carefully  with  a 
couple  of  needles  securely  fixed  in 
wooden  handles.  Supposing  it  to  be 
a  beetle,  spread  out  the  legs  symmetri- 
cally on  either  side,  and  gently  moving 
outwards  and  forwards,  expose  the 
At  this  stage,  a  wing-case  or  leg 
off.  This  is  inevitable  at  first  ;  the 
to  get  several  specimens  of 


FIG.  2. — PREPAR- 
ATION OFTISSUES 
FOR  MICROSCOPE. 


the  wing-cases 
wings  to  view 
usually  comes 
best  way  is,  if  possible, 
the  kind  you  wish  to  mount,  and  you  will  probably 
make  two  or  three  good  mounts  out  of  half-a-dozen- 
If  an  insect,  one  specimen  may  be  laid  on  its  abdo- 
men, another  on  its  back  ;  a  third  is  useful  to  give 
away  or  exchange. 

When  the  object  is  duly  laid  out,  take  a  drop  of 
Canada  balsam  on  the  dropper,  and  let  it  fall  on  the 
specimen.  Lift  a  cover  glass,  which  has  been  pre- 
viously wiped  very  clean  with  a  silk  rag,  by  the  edges 
and  gently  place  it  on  the  drop  of  Canada  balsam' 
which  will  probably  spread  out  till  it  has  filled  the 
space  under  the  round  cover.  If  it  does  not  do  this 
completely,  apply  the  dropper  with  a  little  Canada 
balsam  to  the  edge  of  the  cover,  till  enough  has  run 
in  to  fill  the  space  between  cover  and  slide. 


3. — METHOD   OF   LABELLING 
SPECIMEN. 


Bubbles  in  the  Canada  balsam  are  a  great 
trouble  to  beginners,  but  if  left  to  themselves  will 
often  disappear.  Sometimes  a  little  gentle  pressure 
on  the  cover  of  the  glass  will  force  them  out,  but 
this  is  liable  to  injure  the  specimen,  and  if  they  are 
very  numerous  and  obstinate,  the  best  way  is  to  re- 
mount the  slide  at  once.  To  break  down  an  old 
preparation  lay  the  slide  in  a  bath  of  turpentine  or 
benzole  to  dissolve  the  balsam,  place  the  specimen  for 
a  few  minutes  successively  in  absolute  alcohol  and 
clove  oil,  and  then  mount  in  Canada  balsam,  as 
directed  above. 

Glycerine  (applied  like  the  Canada  balsam,  but 
without  immersing  the  object  first  in  absolute  alcohol 
and  clove  oil)  is  a  good  medium  for  the  examination 
of  fresh  tissue.  To  render  a  glycerine  mount  per- 
manent, it  is  necessary  to  paint  round  the  edge  of  the 
cover  glass 'with  Hollis's  glue'or  dammar  varnish.  If 
the' latter  is  used, 
two  or  three  coats 
should  be  applied 
at  intervals  of  a 
few  days,  to  render 
the  setting  firm. 

When  animal  tissues  are  selected  for  mounting, 
cutting  in  section  and  staining  are  often  needful  pro-, 
cesses.  Sections  of  a  bone,  a  tooth,  an  artery,  a 
muscle,  are  interesting  objects,  and  may  be  obtained 
in  various  ways. 

I  will  not  here  do  more  than  refer  to  the  method 
of  cutting  by  the  microtome,  as  this  entails  a  special 
apparatus.  Those  who  wish  for  further  particulars  as 
to  this  instrument,  and,  indeed,  for  fuller  information 
on  the  whole  art  of  staining  and  mounting,  are  re- 
ferred to  D.  Heneage  Gibbes's  "  Practical  Histology 
and  Pathology  "  (published  by  Lewis,  136,  Gower 
Street,  W.C.,  price  3s.  6d.),  from  which  useful  manual 
some  of  the  directions  in  this 
paper  are  taken. 

Most  animal  tissues  cut  best 
after  hardening.  This  is,  there- 
fore, the  first  step  to  be  taken, 
and  the  following  solution  will 
be  found  useful  for  a  large 
number  of  tissues  : — 

Chromic  acid 5  grains. 

Water  (best  distilled)  ,..1  oz. 

Suppose  you  wish  to  prepare 
sections  from  a  mouse  or  other  small  animal.  Having 
allowed  the  viscera  to  lie  a  night  in  water,  place  them 
in  your  chromic  acid  solution.  Change  the  solution 
after  twenty-four  hours,  and  once  a  week  for  five 
weeks.  They  will  then  probably  be  sufficiently 
hardened  for  cutting,  and  if  not  to  be  used  at  once, 
put  them  in  methylated  spirit  till  required. 


FIG.  4. — MUSSEL 
OPENED,    SHOWING 
POSITION  OF  GILLS. 
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Brain  and  nerve  tissues  harden  well  in  absolute 
alcohol.  To  cut  sections  of  hardened  tissue  proceed 
as  follows  : — Take  equal  parts  of  white  wax  and  olive 
oil,  and  beat  till  quite  dissolved.  Pour  the  mixture  into 
a  small  cardboard  or  paper  box,  till  it  is  about  one-third 
full,  as  in  Fig.  2.  Having  extracted  the  spirit  from  the 
tissue  by  means  of  blotting  paper,  lay  it  in  the  box 
towards  one  end,  and  pour  in  the  rest  of  the  solution 
from  the  opposite  end  till  all  is  covered.  If  several 
tissues  are  being  prepared  at  the  same  time,  attach 
labels  to  each,  and  lay  aside  till  cool.  After  twenty- 
four  hours,  proceed  to  make  sections  through  the  tissue 
(the  box  having  been  removed)  by  means  of  a  very 
sharp  razor,  kept  constantly  wet  by  dipping  in  methy- 
lated spirit.  Float  off  the  sections  in  methylated 
spirit,  and  keep  the  thinnest,  throwing  away  the  rest. 

Tissues  containing  calcareous  matter,  such  as  bone 
and  teeth,  require  to  be  softened  before  cutting.  The 
following  solution  is  good  : — 

Chromic  acid. ..15  grains  |  Water 7  oz. 

Commercial  nitric  acid  30  drops. 

Suspend  your  bone  or  tooth  by  a  string  through 
the  cork  of  a  jar  containing  this  solution,  changing 
the  fluid  every  ten  days.  Try  each  time  to  see  if  the 
bone  will  now  cut  with  a  knife,  and  when  sufficiently 
soft,  place  in  methylated  spirit  till  required.  It  is 
sometimes  possible  with  a  very  sharp  razor  to  cut 
sections  of  tissue  without  fixing  in  wax,  but  it  is 
difficult  in  this  way  to  get  them  thin  enough. 

Staining  with  various  colouring  agents  is  an 
effective  way  of  bringing  out  the  component  parts  of 
animal  tissue.  Of  these  agents,  perhaps,  the  best 
known  are  logwood  and  picrocarmine,  which  may  be 
used  either  singly  or  together,  in  which  latter  case  the 
logwood  will  be  found  to  colour  one  element  of  the 
tissue,  and  the  picrocarmine  another. 

To  colour  tissue,  put  a  few  drops  of  the  stain  into 
a  shallow  vessel  with  a  little  water  ('distilled  is  best), 
lay  the  sections  in  the  solution,  and  try  at  intervals  to 
see  if  they  are  sufficiently  stained.  About  a  quarter 
of  an  hour  or  twenty  minutes  is  usually  enough  ;  but 
care  must  be  taken  not  to  leave  the  sections  in  the 
legwood  solution  too  long.  Some  tissues  take  this 
colouring  very  quickly. 

In  double  staining  specimens  are  placed  first  in  one 
solution  and  then  another,  but  for  this  process  I  would 
refer  the  experimenter  to  D.  Gibbes's  manual  mentioned 
above.  Every  object  when  mounted  should  be  labelled 
with  name,  as  in  Fig.  3,  method  of  treatment,  stain 
(if  coloured;,  and  preparation  in  which  mounted, 
together  with  the  date,  and,  in  some  cases,  remarks 
about  any  peculiarity  it  may  possess. 

Before  closing,  I  should  like  to  point  out  a  few 
objects  within  reach  of  all,  which  are  nevertheless  un- 
surpassed for  beauty  and  ingenuity  of  structure. 


1.  Take  first  the  proboscis  (resembling  an  ele- 
phant's trunk)  of  the  common  house-fly.  It  will 
probably  require  to  be  for  two  or  three  weeks  in  clove 
oil  before  it  is  sufficiently  transpaier.t  for  mounting. 
The  beauty  of  design  of  the  rasp-end,  wherewith  it 
scrapes  surfaces  for  food,  can  only  be  shown  by  a  high 
power,  one-fifth  or  one-sixth  objective.  (I  should, 
perhaps,  mention  that  for  very  high  powers  one  must 
be  careful  to  use  very  thin  cover-glasses,  obtainable 
from  Crouch  and  other  opticians.  I  have  also  been 
recommended  thin  sections  of  talc,  but  have  never 
tried  it.) 

2.  Another  very  beautiful  object  is  the  foot  of  the 
common  house-fly,  showing  the  cushions  by  means  of 
which  it  is  able  to  walk  up  a  smooth  pane  of  glass  or 
on  the  ceiling  of  a  room. 

3.  The  hind  feet  of  a  spider  are  also  very  interest- 
ing. Observe  the  hooks  or  claws  with  which  it  guides 
the  gummy  fluid  which  goes  to  form  the  web. 

For  examination  while  fresh.  (1.)  Take  a  drop 
of  blood  from  your  finger,  plr.ee  on  a  slide,  and 
cover ;  surround  with  glycerine,  and  examine.  A 
high  power  is  needed  to  distinguish  the  white  and 
red  corpuscles  (small  globules  floating  about  in  the 
almost  colourless  fluid  called  the  plasma).  (2.)  If 
by  the  seaside,  procure  a  mussel  alive.  Open  the 
valves  of  the  shell  with  a  knife,  and  snip  out  a  piece 
of  the  gill,  which  lies  in  the  position  indicated  by  the 
dotted  lines  in  Fig.  4.  Float  in  some  of  the  salt 
water  which  should  be  found  in  each  valve.  Cover 
and  examine.  The  waving  cilia  of  the  gill  are  plainly 
visible. 

I  have  here  indicated  but  a  very  few  of  the 
numerous  objects  to  be  met  with  in  our  daily  life.  It 
is  needless  to  point  out  how  varied  and  beautiful  they 
are,  and  how  large  a  world  of  wonders  the  possession 
of  a  microscope  reveals  to  us. 

BYSSOPHANIE:    A    CHEAP    SUBSTITUTE 
FOR  STAINED  GLASS. 

A    NEW   ART   WORK   FOR   AMATEURS, 
By  J.  W.  GLEESON  WHITE. 


II,— EXAMPLES  FOR  PANELS,  BORDERS,  AND  CORNER- 
PIECES, 
OR  the  sake  of  affording  as  many  examples 
for  practice  as  space  can  be  conveniently 
found  for  in  the  pages  of  this  Magazine, 
I  now  proceed  to  place  before  the 
reader  eight  out  of  the  ten  additional 
designs  that  were  promised  in  the  concluding  para- 
graph of  my  general  remarks  on  this  subject.  It 
must  not  be  supposed  that  any  of  them  are  given  in 
precisely  the  size  in  which  they  are  to  be  executed. 
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FIGS.   9,    IO.— PANELS  WITH  FIGURES  AND  FOLIAGE.      FIGS.    II,    12.— FLORAL  BORDERS. 
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PISS.   13,  15. — HERALDIC  PANELS,  WITH  FOLIAGE.        FIG.  14. — CORNER  PIECE,  WITH  HEAD.        FIG.  16.— PANEL,  WITH  FIGURE. 
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They  will  all  require  to  be  enlarged  for  actual  work, 
and  this  can  easily  be  done,  as  I  explained  with  regard 
to  Fig.  3,  by  making  a  careful  tracing  of  the  figure 
itself,  and  dividing  it  into  small  squares  by  ruling 
vertical  and  horizontal  lines  at  equal  distances  from 
each  other  over  the  field  of  the  figure.  Letts's  Sec- 
tional Paper  may  then  be  used  for  making  an  enlarged 
copy,  for  this  will  save  the  trouble  of  ruling  a  piece  of 
paper  in  larger  squares,  whereon  to  copy  the  smaller 
example  in  its  proper  proportions.  It  may  not  follow 
in  all  cases  that  the  length  and  breadth  of  the  example 
will  correspond  exactly  in  proportion  to  the  length  and 
breadth  of  the  pane  to  be  filled,  but  this  maybe  easily 
overcome  by  the  exercise  of  a  little  ingenuity  on  the 
part  of  the  draughtsman.  Thus,  in  Fig.  16,  if  the 
space  to  be  filled  is  longer  or  broader  in  proportion 
to  the  example,  nothing  is  easier  than  to  add  to  the 
length  in  the  former  case  by  carrying  the  background 
behind  the  head  higher  and  extending  the  tiles  of  the 
floor,  or  to  the  breadth  in  the  latter  by  continuing  the 
pattern  on  either  side,  and  in  other  cases  extension 
may  for  the  most  part  be  easily  managed  by  carrying 
a  border  of  rectangular  spaces  round  the  design,  as  in 
Fig.  14,  the  number  of  rows  being  increased  in  ac- 
cordance with  the  space  to  be  filled,  though,  as  a 
rule,  it  should  not  exceed  three,  or  at  the  utmost  four, 
for  if  the  border  be  too  broad  the  central  design  will 
be  dwarfed  to  too  great  an  extent,  and  possibly  be 
rendered  tame  and  insignificant  by  the  contrast. 

In  Figs.  9  and  10,  the  two  figures  are  by  Albert 
Diirer,  from  a  rare  old  work  in  my  possession.  To 
this  I  have  added  foliage  somewhat  in  keeping  with 
that  style  ;  these  show  how  possible  it  is  to  adapt  al- 
most any  class  of  figures,  and  yet  get  a  not  unpleasant 
whole.  These  should  be  traced  as  shown,  the  shaded 
background  being  coloured  a  self-colour,  say  golden 
yellow  or  scarlet,  the  foliage  and  figure  slightly 
shaded  with  light  brown,  but  only  slightly,  leaving  the 
major  part  of  the  design  clear.  Fig.  16  is  copied  from 
a  loose  print  in  my  portfolio,  being,  I  believe,  from  a 
window  in  Glasgow  Cathedral.  It  is  inserted  as  a 
good  subject  to  try  for  a  sample  of  the  work.  Try  it 
with  chequered  background  at  top,  crimson,  deep  and 
lighter  blocks  alternate  ;  hood,  and  upper  part  of 
robe  with  sash,  yellow  green  ;  robe,  crimson  ;  skirt, 
deep  purple;  dado  at  sides,  peacock  blue  green,  dark; 
pavement,  dull  blue  and  brown. 

Fig.  1 1  is  an  example  of  a  narrow  border  that  will 
be  found  useful  in  many  cases,  as  a  suggestion  for 
dividing  panels,  containing  special  subjects,  on  a  long 
narrow  pane,  or  for  encompassing  any  single  designs. 
It  exhibits  the  hawthorn  blossom  conventionally 
treated,  and  the  white  blossoms  and  brown  twigs  and 
thorns  will  look  well  on  a  background  of  any  colour. 
Fig.  12  is  intended  to  represent  the  carnation  or  pink, 


conventionally  treated,  the  flowers  white  shaded  with 
red,  foliage  blue  green,  background  chequer  of  blue 
and  yellow  light  tints  alternately.  This  will  be  found 
a  useful  border  for  many  purposes. 

Figs.  13  and  15  show  possible  designs  for  heraldic 
panels.  In  Fig.  14  a  head  is  traced  from  an  American 
book, and  arranged  within  a  circular  border  to  show  the 
style  suggested  for  portraits  of  famous  men,  or  ideal 
heads.  (To  be  continued.) 

SELF-ACTING  FOUNTAINS:  HOW  TO 
MAKE  THEM. 

By  DONALD  BEDE. 


OTHING  is  perhaps  more  interesting  and 
attractive  than  a  fountain,  whether  gush- 
ing out  in  a  lavish  display  of  water  in 
some  public  square  or  place  of  resort, 
playing  gracefully  in  some  quiet  nook  of 
a  garden,  or  whispering  perfumed  music  in  my  lady's 
boudoir  ;  and  when  one  considers  for  a  moment  this 
widespread  interest,  it  is.  somewhat  surprising  that 
comparatively  few  are  met  with.  This  may  possibly  be 
accounted  for  by  the  supposed  difficulty  of  its  con- 
struction, or,  what  is  perhaps  far  more  real,  the 
exorbitant  charges  that  are  usually  made  for  fixing  or ' 
making  a  fountain  of  any  description  by  ordinary 
tradesmen. 

It  is  intended  in  this  paper  to  give  complete 
instructions  to  the  amateur  for  making  up  what  is 
generally  understood  as  a  self-acting  fountain,  first 
of  all,  however,  clearing  the  way  by  explaining  some 
of  the  laws  of  hydraulics  and  pneumatics  upon  which 
their  construction  is  based — laws  which  are  commonly 
supposed  to  be  well  known  to  everyschoolboy,but  which 
are,  nevertheless,  forgotten  by  older  boys  until  their 
recollection  is  furbished  up.  Strictly  speaking,  there 
can  be  no  such  thing  possible  as  a  self-acting  fountain, 
the  "  playing  "  of  which  must  be  dependent  upon  the 
exertion  of  energy  in  some  way  or  other  in  connection 
therewith  ;  so  that  we  must  agree  upon  deciding  what 
we  will  consider  as  self-acting.  I  saw  not  long  since, 
in  some  work  or  other,  a  fountain  described  as  self- 
acting,  which  consisted  of  a  biscuit  tin  of  water  upon 
a  shelf,  with  a  pipe  connecting  it  to  a  jet  on  a  lower 
level,  the  water  being  returned  from  the  pail  into  which 
it  ran  from  the  ornamental  basin  as  often  as  it  was 
wanted  to  be  used.  This  is  about  as  much  self-acting 
as  a  pump  is  when  the  handle  is  worked,  or  as  some  of 
the  fountains  in  the  gardens  of  the  Eastern  world  are 
which  are  worked  by  donkey  or  mule  power ;  about 
which  an  amusing  story  is  told,  which,  as  it  illustrates 
some  interesting  power  of  mechanical  contrivance, 
may  not  be  out  of  place  in  Amateur  Work. 
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The  garden  in  question  had  a  fountain  worked  by 
a  donkey  in  a  "  roundabout,"  the  rotary  motion  of  the 
donkey  in  his  circular  walks  being  transformed  into 
reciprocal  motion  by  a  crank  working  the  lever  of  a 
pump  supplying  a  cistern  on  an  elevation  in  the  rear 
of  the  garden.  In  attendance  on  the  donkey  was  a 
lazy  Turk,  whose  simple  duty  it  was  to  keep  the 
donkey  on  the  go,  a  duty  which  soon  became  very 
irksome  to  the  "  unspeakable  Turk,"  who  hit  upon  a 
very  ingenious  self-acting  plan  of  shifting  this  mono- 
tonous duty  on  to  the  shoulders  of  the  unsuspecting 
donkey  ;  so  at  various  points  on  the  outside  of  the 
circular  walk  he  fixed  several  uprights,  each  with  a 
moveable  arm  at  the  top,  connected  with  each  of  which 
was  a  plank  laid  along  the  walk  in  such  a  manner  that, 
in  its  normal  position,  it  held  erect  the  movable  arm, 
but  as  the  donkey  went  his  round,  and  stepped,  as  he 
must  do,  on  to  the  plank,  whack  came  the  arm  on 
his  back,  speeding  him  along  until  he  arrived  at  the 
nert  plank,  where  some  more  "refreshment  "  awaited 
his  tiring  energies,  and  so  on  all  round,  while  his 
attendant,  with  Oriental  indolence,  dozed  away  the 
happy  day. 

The  majestic  fountains  at  the  Crystal  Palace, 
Sydenham,  which  are  the  wonder  and  admiration  of 
our  country  cousins,  we  never  think  of  calling  self- 
acting,  and  yet  they  are  as  much  so  as  any  other,  in 
so  far  that  the  water  runs  down  of  its  own  accord 
when  released  from  the  tops  of  the  water  towers,  the 
energy  required  being  first  of  all  to  get  the  water  up 
to  the  top  of  the  towers — energy  not  proportionably 
greater  than  that  of  raising  the  aforesaid  biscuit  tin  to 
the  shelf,  or  of  the  compulsory  efforts  of  the  oppressed 
donkey.  The  term  self-acting  is  more  generally  sup- 
posed to  refer  to  fountains  whose  source  of  supply  is 
lomer  than  the  level  of  their  basins,  and  which  are 
complete  in  themselves,  and  also  portable,  in  dis- 
tinction to  those  whose  source  of  supply  is  higher 
than  their  own  level — the  term  thus  far  being  a  con- 
venient one.  I  shall  then  confine  the  instructions  in 
detail  to  the  former  kind  ;  but  should  the  reader 
desire  to  construct  one  of  the  latter  kind,  he  will  be 
able  to  gather  sufficient  information  to  do  so,  en 
passant,  should  he  require  it. 

However  simple  a  fountain  we  purpose  construct- 
ing, we  must  of  necessity  work  under  the  hard  and 
fast  laws  of  Natural  Philosophy,  in  so  far  as  they 
relate  to  hydrostatics,  hydraulics,  and  pneumatics- 
hydrostatics  bearing  upon  the  weight  and  pressure  of 
liquids  at  rest,  hydraulics  bearing  upon  liquids  in 
motion,  and  pneumatics  dealing  with  the  motion  and 
pressure  of  aeriform  fluids,  such  as  the  atmosphere — 
laws  so  sharply  defined  and  working  in  such  narrow 
limits  that  the  experimenter  or  the  inventor  may 
calculate  with  certainty  upon  their  holding  good  under 


all  circumstances.  Unlike  some  laws,  the  meshes  of 
which  are  so  large  that  men  boast  of  being  able  to 
drive  "a  coach  and  six  horses  "  through  at  any  time, 
one  of  the  most  important  of  the  laws  bearing  upon 
our  subject  is,  "  That  the  surface  of  still  water  is 
always  level,"  or,  as  some  workmen  put  it,  "Water 
will  always  find  its  level  ; "  and  as  this  definition  is 
sufficiently  accurate  to  be  easily  understood,  I  need 
not  stay  to  explain  its  need  of  alteration.  It  is  to 
this  property  of  water  that  we  owe  the  simplicity  of 
our  water  supply  in  towns,  etc.  (Fig.  i).  No  matter 
how  great  the  distance  intervening  between  A  and  B, 
nor  how  varying  the  surface  of  the  ground,  or  whether 
the  channel  or  pipe  is  conducted  over  hill-tops,  under 
rivers,  or  what  not,  it  is  certain  to  find  its  way  to  B, 
in  obedience  to  this  law  ;  and  further,  if  the  channel 
were  tapped  at  a  low  level  c,  the  water  would  tend 
to  rise  to  the  level  of  A,  in  the  form  of  a  fountain  jet, 
the  resistance  of  the  atmosphere  and  the  reoperation 
of  the  aforesaid  law  upon  the  jet  preventing  the 
consummation  of  this  tendency,  and  causing  it  to  fall 
back  in  the  graceful  lines  of  a  fountain.  This  brings 
us  to  another  very  interesting  law — viz.,  "That  when 
a  vessel  with  a  hole  in  it  is  filled  with  water,  the  water 
will  spout  out  in  a  jet  with  greater  or  less  velocity,  in 
prnportion  to  the  depth  of  the  hole  from  the  surface 
of  the  water."  Fig.  2  illustrates  this,  from  which  it 
may  be  seen  that  the  height  of  any  desired  jet  of 
water  may  be  determined  with  a  given  aperture  by 
the  depth  from  the  supply,  independently  of  the  in- 
tervening distance  in  length,  which  beyond  the  loss 
occasioned  by  friction  has  no  effect  thereon. 

Now,  for  the  purpose  of  a  so-called  self-acting 
fountain,  an  independent  supply  at  a  higher  level 
must  be  dispensed  with,  and  in  order  to  do  this  we 
must  call  in  some  extra  help,  in  the  form  of  forces 
under  the  laws  of  pneumatics.  It  is  a  fact  tolerably 
well  known  that  the  earth  is  surrounded  by  an  air  or 
atmosphere  which  exerts,  with  more  or  less  variation, 
a  pressure  of  about  fifteen  pounds  to  the  square  inch 
upon  all  terrestrial  materials  ;  moreover,  this  air, 
unlike  water,  is  elastic,  and  is,  therefore,. capable  of 
being  compressed  ;  as,  for  example,  in  Fig.  3.  Take  a 
bottle  and  partly  fill  it  with  water,  and  by  means  of  a 
tightly-fitting  perforated  cork  fit  in  a  glass  tube  ex- 
tending nearly  to  the  bottom  of  the  bottle.  The 
pressure  inside  the  bottle  being  that  of  the  atmos- 
phere, the  water  is  at  rest ;  now  blow  with  the  mouth 
down  the  tube,  so  as  to  increase  the  quantity  of  air, 
when  after  withdrawing  the  mouth  the  water  will 
rise  in  the  jet,  owing  to  the  expansion  of  the  elastic 
air  acting  upon  the  surface  of  the  water  in  the 
bottle.  This  simple  experiment  demonstrates  the  prin- 
ciple of  all  auto-pneumatic,  or  self-acting  fountains, 
whether  worked   by  air  pumps,  clockwork,  weights, 
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springs  or  mechanical  contrivances  whatsoever.     The 
first  to  apply  this  principle  to  an  ornamental  fountain 
was  Hero,  an  eminent  philosopher,  who  lived  about 
fifty  years  before  the  Christian  era,  a  section  of  whose 
fountain  is  shown  in  Fig.  4-    It  consists  of  two  vessels, 
A  and  B,  which  are  connected  together  by  the  pipes, 
C,  D.     Connected  with  A  is  a  basin  E,  through  which, 
and  extending  nearly  to  the  bottom  of  a,  is  a  pipe  F. 
Now,  if  water   is   poured   into   the 
basin,  it  will  run  down  the  pipe  D, 
and  fill  the  lower  vessel,  driving  out 
the  air  by  the  pipe  C  and  through  F. 
If  the  fountain  is  now  turned  upside 
down  all  the  water  will  run  into  A, 
and  upon  the  fountain  being  restored 
to  its  upright  position  we  shall  have 
the  vessel  B  empty  and  A  full.    Now, 
if  more  water  is  poured  into  the  basin 
it  will  run  down  into  B  as  before,  but 
it  can  no  longer  drive  out  the  air,  as 
the  water  in  the  upper  vessel  stops 
it.     The  air  in  B  thus  becomes  com- 
pressed in  proportion  to  the  height 
of  the  pipe  D  and  the  area  of  the 
vessel  B.     This  pressure  is  commu- 
nicated to  the  upper  vessel  by  the 
pipe    c,   and   as   air   communicates 
pressure    to   a   considerable   height 
without  appreciable  loss,  the  water  in 
the  upper  vessel  is  under  the  same 
pressure  as  the  air  in  B.     The  water 
will  thus  tend  to  rise  from  the  jet 
pipe  to  as  great  a  height  as  it  pre- 
viously  fell   through   D,   minus   the 
depth  of  the  jet  pipe  and  the  dip  of 
the  D  pipe  in  the  water,  thus  gaining 
an  apparent  advantage  equal  to  the 
distance  between  the  two  vessels.     I 
say  apparent  advantage,  because  the 
work  done  in  discharging  the  water 
from   the  jet   pipe  is  less  than   the 
energy  exerted  in  turning  the  foun- 
tain upside  down  in  order  to  achieve 
this  result.  A  hasty  glance  at  similar 
results    has    sent    many    a    novice 
chasing  the  "  Will-o'-the-wisp  "  of  perpetual  motion. 

Another  very  interesting  form  of  auto-pneumatic 
fountain  is  shown  in  Fig.  5,  the  action  of  which 
depends  upon  the  principle  of  the  syphon,  which 
ordinarily  is  a  bent  tube,  Fig.  6,  which  being  filled 
with  water  and  the  shorter  arm  placed  in  a  vessel  of 
water,  draws  the  water  out  by  reason  of  the  excess  of 
gravity  of  the  contents  of  the  longer  arm.  It  will  be 
seen  in  Fig.  5  that  the  pipes  A  and  B  form  a  complete 
syphon,  the  continuity  of  which  is  merely  broken  by 


the  glass  vessel  of  air  ;  but  this,  when  sealed  by  being 
charged  with  water,  completes  the  connection.  It  will 
be  seen  that  it  consists  of  a  glass  shade  c,  fitting  water- 
tight into  a  grooved  plate  F,  having  a  jet  pipe  B  com- 
municating with  a  vessel  of  water  D,  in  which  it  is 
immersed,  and  a  draught  pipe  A,  longer  than  B. 
Some  water  is  introduced  into  the  glass  shade,  which 
immediately  runs  down  the  long  pipe  A,  and  thus 
rarefies  the  air  in  the  glass,  the 
pressure  thus  being  reduced  below 
that  of  the  atmosphere  which  is 
being  exerted  upon  the  surface  of 
the  vessel  D  ;  the  superior  pressure 
at  this  point  causes  the  water  to  rise 
to  a  beautiful  jet  in  the  glass,  which 
will  continue  until  the  water  is  ex- 
hausted from  D.  If  a  ball  cock  is 
fixed  on  the  pipe  B  at  E,  and  so  ad- 
justed that  the  fountain  is  stopped 
before  the  vessel  is  quite  emptied, 
the  trouble  of  recharging  the  glass 
will  be  avoided,  all  that  is  necessary 
being  to  refill  the  vessel  D  as  often 
as  required.  This  kind  of  fountain 
is  very  easy  to  make,  and  being  so 
simple,  I  deem  a  more  detailed 
description  unnecessary. 

We  will  now  turn  our  attention  to 
the  more  complicated  construction 
of  Fig.  7,  similar  to  Hero's ;  the 
only  material  difference  being  the 
adoption  of  a  small  pump,  which  is 
used  to  recharge  the  upper  vessel, 
thus  obviating  the  necessity  of  turn- 
ing the  fountain  upside  down  every 
time  it  is  used.  (The  reader  may 
be  aware  that  this  plan  has  been 
patented  within  the  last  two  or  three 
years  as  a  new  invention  !  but,  as 
a  matter  of  fact,  the  writer  made 
and  sold  scores  of  these  fountains 
ten  years  ago.)  The  dimensions  of 
this  when  complete  will  be — height, 
2  feet  6  inches  ;  width  of  basin,  12 
inches  ;  depth  of  vessels,  4  inches  ; 
capable  of  playing  a  pretty  jet  to  a  height  of  about 
20  inches  above  the  level  of  the  surface  water  for  a 
period  of  about  one  hour,  according  to  the  size  of  the 
opening  in  the  jet  pipe.  The  amateur  will  require 
about  one-third  of  a  sheet  of  No.  10  gauge  zinc,  and 
about  2  feet  of  |-inch  compo  pipe  and  2  feet  of  J-inch 
compo  pipe,  and  will  save  considerable  time  and 
trouble  if  he  follows  these  instructions  in  the  exact 
order  as  given.  First  cut  from  the  sheet  of  zinc  a 
strip  capable  of  being  cut  into  four  circles  9  inches  ip 
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diameter.  The  sheet  being  36  inches  wide  will  admit 
of  these  being  cut  just  bare.  Having  cut  these,  it 
will  be  better  to  take  them  to  some  zinc  worker  to 
have  the  edges  turned  up  s  inch  all  round,  as  it  is  very 


vessels  which  should  be  perfectly  air  tight,  and  the 
soldering  well  performed,  as  the  vessels  will  be  sub- 
mitted to  a  considerable  pressure  when  in  use.  Now 
mark  with  the  compasses  a  circle  2^  inches  in  diameter 
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FIG.  IO. — SHAPE  OF  PIECES 
OF  ZINC  FORMING  SUP- 
PORTS FOR  SELF-ACTING 
FOUNTAIN. 


3.  4.  — SECTION  OF  HERO' 

FOUNTAIN. 


FIG.  II. — SUCKER 
OF    PUMP. 
A,  Zinc  and  India-rubber 
King;    B,    Handle;    C, 
A       Plan  of  Sucker, 


FIC.  3. 
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WG.  2.  —  SECTION  OF  SELF-ACTING 
FOUNTAIN  SHOWN  IN  FIG.  7. 


FIG.  2. — DETERMINATION  OF 
HEIGHT  OF  JET  FROM  SUPPLY. 


FIG.  6. — ILLUSTRATION  OF 
'    ACTION  OF  THE  SYPHON. 


FIG.  5.  —  AUTO-PNEUMA- 
TIC FOUNTAIN,  BASED 
ON  THE  PRINCIPLE  OF 
THE   SYPHON. 


improbable  that  the  amateur  possesses  a  "jenny,"'  or 
could  use  it  if  he  had  one.  This  will  cost,  probably,  to 
use  a  familiar  workshop  term,  "  the  price  of  a  pint." 
Now  cut  two  strips  4  inches  wide  by  i~\  inches  long  ; 
solder  each  of  these  into  a  hoop,  so  as  to  fit  into  the 
circular  pieces,  which  when  put  together,  form   two 


from  the  centre  of  each  vessel,  as  a  guide  mark  within 
which  the  pipes  will  be  placed  ;  these  marked  sides 
will  form  respectively  the  under  side  of  the  top  vessel, 
which  we  will  call  No.  I,  and  the  upper  side  of  the 
bottom  vessel,  No.  2.  Now  make  the  pump  barrel  as 
follows  :  Take  a  strip  of  zinc  3}  inches  square,  and 
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roll  it  on  a  piece  of  round  wood  (a  broom  handle  will 
do)  carefully,  so  that  it  leaves  it  tolerably  true  ;  this  is 
best  done  by  rolling  from  one  end  a  little  way,  then 
beginning  at  the  other  end  and  finishing  by  a  firm, 
continuous  roll  ;  this  will  form  a  "  springy  "  barrel, 
which  can  be  readily  soldered  into  a  true  tube  by 
holding  it  firmly  over  a  piece  of  \\  inch  round  wood, 
and  soldering  when  in  this  position.  It  will  doubtless 
occur  to  some  that  a  piece  of  ready-made  brass  tube 
would  be  much  easier  to  prepare  ;  it  would,  but 
the  galvanic  action  between  it  and  the  zinc  would 
soon  destroy  the  work.  Having  tried  various  tubes 
of  various  metals,  I  recommend  the  above  as  the 
easiest  and  the  best.  Now  cut  a  small  disc  of  zinc, 
i  J  inch  in  diameter,  with  a  f,-inch  hole  in  centre,  and 
solder  over  this  hole  a  piece  of  f-inch  compo, 
19  inches  long  (Fig.  8).  Now  make  a  hole  just  inside 
the  circle  in  vessel  No.  1,  large  enough  to  admit  this 
-|-inch  pipe,  and  a  hole  in  the  top,  vertically  opposite, 
to  allow  the  barrel  to  pass  (this  can  easily  be  done 
with  an  ordinary  centre-bit) ;  solder  this  in  well  top 
and  bottom.  Now  take  a  piece  of  the  g-inch  compo 
and  solder  on  to  the  vessel  No.  2,  just  inside  the 
circular  mark,  having  previously  pierced  a  small  hole  ; 
this  will  form  the  air  pipe,  and  will  be  20  inches  long. 
Make  another  hole  in  the  circle  of  No.  2,  large  enough 
to  pass  the  s-inch  pipe  connected  to  pump  barrel. 
You  have  now  two  vessels  with  a  pipe  soldered  to 
each  ;  each  of  these  pipes  has  now  to  be  passed  into 
the  opposite  vessels  and  well  soldered,  forming  A  and 
B  (Fig.  9).  Before  these  are  seamed  see  that  the  end 
of  each  pipe  is  notched,  so  as  not  to  go  flush  down  on 
to  the  zinc  and  stop  the  water.  Now  make  the  pillar  ; 
cut  a  piece  of  zinc  20  inches  long  by  9  inches  wide, 
and  roll  it  into  a  cylinder  2j  inches  in  diameter,  slip 
this  over  the  two  pipes,  and  solder  neatly  and  care- 
fully on  to  the  circular  mark.  It  will  be  as  well  now 
for  the  amateur  to  test  the  tightness  of  his  work,  by 
filling  up  with  water  the  pump  hole.  If  the  work  is 
sound,  he  will  not  be  able  to  get  much  water  in  ;  if 
unsound,  he  will  be  guided  by  the  hissing  noise  to  the 
weak  spot,  and  if  he  is  a  novice  this  will  be  a  painful 
ordeal  ;  but  patience  !  and  the  very  last  hole  will  be 
safely  stopped  up.  The  cone-shaped  supports  to  the 
pillar  had  better  now  be  put  on  neatly  ;  then  the  feet, 
which  are  made  by  cutting  out  pieces  of  zinc  (Fig.  10) 
to  suit  the  height,  and  soldered  on.  Now  make  basin, 
which  is  a  shallow  cone,  inverted  and  ornamented 
with  a  length  of  zinc  fretwork,  which  can  be  obtained 
where  the  sheet  zinc  was  procured,  in  a  variety  of 
patterns,  in  lengths  of  8  feet  long. 

There  remains  now  nothing  to  make  except  the  jet 
pipe  and  the  sucker.  A  convenient  way  for  the  amateur 
to  make  a  jet  is  :  get  from  the  ironmonger's  an  "  oil- 
can nozzle,"  which  will  have  a  male  and  female  screw  ; 


this  can  be  soldered  on  to  a  piece  of  f-inch  pipe,  and 
must  be  passed  through  the  centre  down  to  the  bottom 
of  No.  1 ,  forming  c  of  Fig.  8  ;  remember  to  notch 
the  bottom  of  the  pipe;  the  screw  should  be  as  near 
the  bottom  of  basin  as  possible,  as  when  the  pump  is 
being  worked  the  water  is  drawn  through  the  screw- 
hole  into  A.  Now  for  the  sucker  (Fig.  11).  This  is 
made  by  first  fitting  a  piece  of  zinc,  about  1  inch  in 
depth  (rolled  into  a  tubular  form),  into  pump  barrel 
with  an  indiarubber  ring  A  (such  as  are  sold  as 
umbrella  rings  will  do  for  small  sizes,  and  washers  of 
the  same  material  for  larger  sizes)  ;  this  must  work 
easily  up  and  down,  but  must  not  be  loose.  The 
handle,  B,  is  made  of  wire,  bent  so  as  to  form  two  rings 
for  the  fingers  to  pass  through.  This  wire  is  in  one 
piece  a,  shown  in  plan  of  pump  sucker  ;  there  is 
a  small  hole  at  bottom,  over  which  works  a  loose 
piece  of  flat  zinc,  which  thus  forms  a  clack  valve. 
Two  wires  soldered  across  prevent  this  from  coming 
out  when  in  use.  The  fountain  is  now  completed 
except  decorating,  which  may  take  any  form  the  owner 
fancies.  One  very  effective  way  is  to  prepare  the 
ground  a  rich  chocolate,  and  afterwards  picked  out 
with  Judson's  gold  paint. 

To  work  the  fountain,  pour  water  into  the  basin 
until  no  more  will  run  down  the  pump  hole  ;  then, 
insert  the  sucker,  when,  by  a  succession  of  short 
quick  strokes  up  and  down,  the  water  will  be  sucked 
up  from  B,  and  drawn  through  the  jet  hole  (jet  being 
previously  removed).  Keep  on  working  the  pump  until 
the  water  of  B  is  exhausted  and  air  works  up  instead  ; 
now  screw  on  the  jet,  and  after-wards  withdraw  the 
sucker,  when  the  water  will  instantly  rise  from  the  jet. 
For  garden  purposes  make  the  vessels  much  larger, 
and  devoid  of  any  attempt  at  ornamentation.  Choose 
a  suitable  position,  and  bury  the  fountain  in  the 
ground  ;  then  form  with  Portland  cement  a  small 
pond  as  the  basin  ;  in  such  case  the  pump  barrel 
should  not  be  run  through  the  top  vessel,  but  brought 
to  the  edge  of  the  pond,  so  as  to  be  near  at  hand. 


FRENCH  POLISHING  IN  ALL  ITS  BRANCHES. 

By  A  PROFESSIONAL  FRENCH  POLISHER. 


I.— MODES  OF  FRENCH  POLISHING.— HOW  TO  MAKE 
AND  APPLY  THE  STAINS. 

RENCH  POLISHING  is  an  art  requiring 
more  patience  than  skill  ;  and,  given  a 
fair  amount  of  patience,  no  amateur  need 
despair  of  success  if  he  will  follow  the 
instructions  which  will  be  given  in  these 
papers,  taking  care  to  grasp  the  meaning  thoroughly 
before  trying  to  work  it  out  on  the  job  he  has  in  hand. 
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For  this  purpose  it  would  be  best  to  get  a  few  slips  of 
wood  (those  left  from  the  job  would  be  best)  thorough- 
ly cleaned  up  (viz.,  well  sand-papered),  and  try  the 
different  stains  and  processes  upon  them,  to  find  the 
exact  shade  and  process  that  will  best  suit  the  purpose 
the  job  is  intended  to  serve. 

There  are  two  methods  of  French  polishing.  The 
one  termed  "spiriting  off"  is  used  for  flat  surfaces, 
such  as  table-tops,  sides  and  panels  of  wardrobes  and 
book-cases,  chests  of  drawers,  work-boxes,  fretwork, 
etc.  The  other  method  allows  of  the  use  of  varnish, 
and  is  necessary  for  the  knobs,  mouldings,  legs,  carv- 
ing, etc.,  which  cannot,  be  reached  effectually  by  the 
polish  alone  ;  this  requires  a  rather  different  "  finish,'' 
and  is  termed  "  glazing  off." 

We  will  now  consider  the  principal  stains  made  in 
French  polishing,  and  how  to  make  and  apply  them. 

1.  Dark  Mahogany. — To  make  mahogany  very 
dark,  and  yet  keep  plenty  of  colour,  get  one  penny- 
worth of  chromate  of  potash  at  any  drysalter's,  it  has 
the  appearance  of  amber  crystals,  and  is  like  common 
soda  in  all  but  the  colour  and  price  ;  boil  it  in  one 
quart  of  water  until  melted,  and  when  cool  it  is  ready 
for  use.  It  is  best  applied  with  a  soft  woollen  rag 
held  firmly  in  the  hand,  and  just  moistened  with  the 
stain.  Great  care  is  required  to  prevent  the  stain 
running,  or  splashing,  as  it  dries  so  quickly  that  any 
place  which  has  been  touched  twice  with  it  will  show 
the  mark  through  the  polish  when  finished,  thereby 
making  the  job  look  patchy.  A  test  to  find  the  shade 
this  stain  gives  on  the  work  when  finished  will  be  given 
later  on. 

2.  Rich  Brtnu?i  Stain. — Another  stain  which  gives 
a  rich  brown  cast  to  mahogany  is  made  by  diluting 
the  walnut  stain  next  described  with  three  times  its 
volume  of  water. 

3.  Walnut  Stain. — To  make  walnut  stain,  get  one 
pennyworth  of  vandyke  brown  in  the  powder,  and  one 
pennyworth  of  pearlash  (in  getting  this  stuff  go  to  a 
polish  maker,  if  possible,  as  oilshop-keepers  do  not 
keep  it  in  stock,  and  generally  pass  off  a  much 
inferior  colour,  or  else  sell  the  vandyke  brown  in  a 
paste).  It  is  necessary  to  get  the  right  brown,  as 
other  varieties  make  the  work  more  or  less  "  muddy  " 
in  appearance  when  finished.  Beat  the  vandyke  brown 
into  a  smooth  paste  with  cold  water,  just  as  one 
would  mix  cocoa.  Then  add  the  pearlash,  and  pour 
on  sufficient  boiling  water  to  make  up  a  quart,  stirr- 

it  all  the  time  (as  though  making  gruel).  Then 
it  on  the  fire,  and  stir  until  all  the  brown  Is  tho- 
roughly mixed  in.  When  cool  it  is  ready  for  use.  It 
is  applied  in  the  same  manner  as  the  m-  v.gany  stain, 
before  described,  if  the  whole  of  the  job  is  to  be 
darkened,  but  is  much  easier  to  use  as  it  does  not  dry 
quite  so  quickly,  and  can  be  applied  as  often  on  one 


place  as  may  be  requisite,  to  match  up  the  light  places 
to  the  dark. 

4.  Black  Stain. — To  make  black  stain,  get  one 
pennyworth  of  logwood,  and  stew  it  in  a  can  until  the 
colour  is  extracted.  This  will  take  from  one  to  three 
hours  ;  and  must  be  applied  hot,  when  it  will  be  a 
bright  red,  and  is  used  sometimes  to  stain  white 
wood  a  mahogany  colour  in  just  the  same  way,  leaving 
out  the  next  process,  which  turns  it  nearly  black.  Get 
a  wide-necked  bottle,  and  half  fill  it  with  scales  of  iron 
from  a  smithy's  forge  if  practicable,  or,  if  they  cannot 
be  got,  a  lot  of  old  rusty  nails  must  serve.  Then  fill 
the  bottle  with  vinegar,  and  let  it  stand  three  or  four 
hours,  then  strain  off  the  vinegar  and  apply  it  over  the 
logwood,  this  will  make  it  nearly  black.  The  longer 
the  vinegar  stands  on  the  iron,  the  blacker  it  will 
turn  the  logwood.  An  occasional  shake  of  the  bottle 
will  help  it. 

5.  Rosewood. — Rosewood  may  be  neatly  imitated 
in  this  way  by  graining  with  the  vinegar  as  prepared, 
or  common  ink,  over  the  logwood. 

6.  Brown  Oak. — Brown  oak  can  be  imitated  on 
any  wood  with  a  grain  something  like  oak  by  the  wal- 
nut stain  diluted  to  the  shade  required. 

7.  Birch. — Birch  can  be  imitated  by  the  solution 
of  chromate  of  potash  (No.  1)  diluted  to  the  shade 
required. 

8.  Red  Oil. — To  make  red  oil  for  mahogany,  get 
one  pennyworth  of  alkanet  root,  crush  it  up  very  small, 
and  cover  it  with  linseed  oil.  Then  let  the  oil  simmer 
(but  upon  no  account  let  it  boil)  for  about  one  hour, 
When  cool  it  is  ready  for  use,  but  should  be  left  in  the 
can  with  the  root  until  required,  when  it  can  be  poured 
out.  This  is  rather  dangerous  stuff  to  have  on  the 
fire,  as  the  oil  rises  so  suddenly  that  it  will  run  over 
unless  very'closely  watched;  therefore  upon  no  account 
leave  it  until  ready  to  take  off  the  fire. 

Other  stains  will  be  described  as  required  or  asked 
for.  Having  made  our  stains,  we  will  make  a  begin- 
ning on  our  job  in  the  next  chapter. 

Old  tin  cans  will  serve  admirably  for  making  stains, 
etc.,  in,  as  saucepans  would  be  spoilt  for  any  other 
purpose.  {To  be  continued.) 
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By  G.  GIBBONS. 


II,— A  BRACKET  FOR  TURNERS. 
HE     bracket    illustrated    in    this    Part    is 
perhaps    not   quite   so  simple   to   make 
as  the  bracket  for  fretworkers,  but  there 
is  nothing   really  difficult  about   it.     Of 
course,  it  must  be  drawn  out  full  size  on 
paper  first,  when  the  size  of  the  article  may  be  deter- 
mined.    Fig.  6  is  the  front  view,   Fig.  7  is  the  side 
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view,  and  Fig.  1 1  is  the  plan  of  the  shelf :  these  are  all 
drawn  one-fourth  full  size,  but  the  bracket  may  be 
made  any  size  by  making  it  five,  six,  seven,  or  eight 
times  the  size  of  the 
drawings, but  it  should 
be  made  neither 
smaller  nor  larger  than 
the  sizes  I  have  given. 
Figs.  8,  9  and  10  are 
the  details,  Fig.  8 
being  a  section 
through  the  cornice 
(see  zz  in  Fig.  6),  Fig. 
9  a  section  through  yy 
in  Fig.  6,  and  Fig.  io 
a  section  of  the  front 
edge  of  the  shelf. 
These  are  all  drawn 
full  size— that  is,  sup- 
posing the  bracket  is 
being  made  four  times 
the  size  of  Figs.  6,  7 
and  II.  If  it  is  being 
made  five  times  the 
size  of  these  figures, 
then  the  details  must 
be  made  one-fourth 
larger  than  they  are 
shown  ;  for  instance, 
the  turned  pillar,  a  sec- 
tion of  which  is  shown 
in   Fig.    9,   would   be 


the  size  of  the  front  view  (Fig.  6),  but  if  a  neat 
ornamental  article  is  wanted,  the  amateur  is  recom- 
mended to  make  it  three  times  the  size  it  is  drawn.  It 
,  will  then  measure  13J 

inches  at  its  widest 
part,  and  19J  inches 
at  its  longest. 

After  getting  it  all 
drawn  out,  the  wood 
must  be  cut  and 
dressed  end  all  the 
turning  done.  As  the 
only  ornamental  work 
about  the  article  is  the 
turning,  it  should  be 
very  carefully  done, 
especially  if  it  be  of  the 
smallest  size.  There 
ought  to  be  plenty  of 
members  in  it,  and 
perhaps  cut  away  a 
trifle  more  than  the 
drawing  indicates. 
The  upright  terminals 
should  also  be  very 
neatly  done,  for  if  not, 
they  may  spoil  the 
general  appearance 
very  much  by  taking 
away  its  smart  look. 
The  drops,  as  shown 
in  the  drawing,  should 


made  rathermore  than 

lT's  inch  in  diameter: 

if  made  six  times  the 

size,  that  same  turned 

pillar    would  be    1  /^ 

inch  in   diameter,  for 

one-half    must   be    added   to   the   size    shown  :   and 

if  the  bracket  is  made   eight   times   the   size  of  the 

front  view,  the  details  must  be  made  double   the  size 

they  are  drawn.     A  very  nice  size  would  be  four  times 


not  be  so  long  as  the 
upright  terminals,  and 
should  not  come  to  a 
sharp  point,  and  the 
turner  must  take 
great  care  to  have 
the  spindles  all  one  length.  Some  of  the  spindles 
above  the  glass  may  be  a  little  troublesome  to 
fit  neatly  to  the  curved  top  rail,  but  a  little  patience 
will  overcome  the  difficulty.     All  the  surface  mould- 
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ings  are  simply 
surface  beads,  run 
as  in  Fig.  S,  where 
two  beads  are 
shown  running 
along  the  rail  above 
the  glass  and  into 
which  the  spindles 
go.  Commence  by 
putting  together 
the  top  rail  with 
its  spindles,  and 
glue  the  moulding 
forming  the  cornice 
on  the  top  ;  next 
put  together  the 
rails  and  spindles 
underneath  the 
glass  and  imme- 
diately above  the 
shelf.  Notice  this 
rail  extends  across 
the  ends  of  the 
shelf;  and  I  may 
as  well  suggest  that 
it  might,  if  thought 
desirable,  run  along 
the  front  of  the 
shelf  as  well,  form- 
ing a  ledge  all 
round.  Then  the 
rails  and  the  four 
spindles  under- 
neath the  shelf 
must  be  fixed  to- 
gether. The  shap- 
ing of  one  of  these 
rails  is  a  series  of 
half  circles,  and  a 
little  circle  (bored 
through  with  the 
brace  and  bit)  in 
the  spaces.  These 
three  spindle-rails 
must  nowbe  jointed 
into  the  upright 
posts,  and  then  at- 
tach the  wings.  Fit 
in  next  the  upright 
alongside  of  the 
turned  pillar,  and 
the  corner  pieces, 
then  plant  in  the 
moulding  round  the 
glass.     The  easier 


way  to  make  this 
moulding  is  to 
make  it  in  two 
pieces,  as  shown  in 
the  section,  through 
W  and  zz.  The 
shelf  may 
be  prepared, 
spindle  rails 
on  its  ends 
fixed     by 


now 

the 

put 

and 

screws 


from  behind  into 
the  shelf,  while  the 
spindle  rails  will  go 
into  the  short  post 
of  the  wings.  The 
brackets  under- 
neath must  next 
be  put  in,  and 
dowelled  to  the 
shelf,  and  screwed 
from  the  back  of 
the  bracket.  The 
glass  need  not  have 
the  corners  cut  off, 
because  the  check 
for  the  glass  may 
easily  be  left 
square.  When  the 
glass  is  put  in  and 
the  back  -  board 
screwed  on  from 
behind,  the  article 
will  be  complete. 
This  would  make 
as  handsome  a 
bracket  as  I  have 
seen,  and  I  have 
seen  dozens  of  dif- 
ferent designs  for 
these  articles,  both 
on  paper  and  also 
dozens  of  the  finish- 
ed articles,  many  a 
time.  The  style  of 
this  bracket  makes 
it  exceedingly  suit- 
able for  the  class  of 
furniture  which  has 
taken  so  well  in  the 
market  these  last 
few  years,  being  a 
pure  rendering  of 
the  favourite  "Early 
English."  It  might 
P 
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be  made  equally  well  in  almost  any  wood,  but  I  think 
dark  mahogany  would  suit  the  design  admirably ;  but 
although  I  mention  that  deservedly  popular  ';  tree  of 
the  forest,"  I  do  not  wish  to  deter  some  more  humble 
readers,  who  would  prefer  to  work  with  pine,  and 
finish  it  in  black  or  any  other  colour.  I  am  sure  it 
would  be  "  a  thing  of  beauty  and  a  joy  for  ever,"  no 
matter  of  what  material  it  was  made  of,  or  in  what 
shade  it  was  finished,  provided,  I  need  hardly  add, 
that  the  well-known  proverb,  "Whatever  is  worth 
doing  is  worth  doing  well,"  is  acted  up  to. 

In  conclusion,  I  may  express  a  hope  that  my  re- 
marks have  been  quite  clear  and  to  the  point,  and 
although  I  have  touched  on  all  the  principal  points  in 
the  making,  there  are  still  a  great  many  things, 
matters  of  convenience,  I  might  also  call  them, 
which  will  suggest  themselves  as  the  work  proceeds, 
but  of  which  there  is  no  need  to  make  mention  of 
here,  so  I  close  wishing  success  to  one  and  all  who 
may  begin  these  brackets. 

Before  laying  down  my  pen,  let  me  add  one  word 
of  caution  to  those  who  intend  to  manufacture  one  of 
these  brackets  for  the  first  time.  It  is  this,  do  not  be 
in  too  great  a  hurry,  be  careful,  have  patience  and 
attend  to  the  "  little  things  "  of  which  many  a  one  will 
say,  "  its  not  worth  troubling  about,"  for  these  little 
trifling  details  are  often  the  proofs  of  a  first-class  job, 
and  among  tradesmen  are  the  first  things  that  are 
criticised. 
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HOW  TO  CONSTRUCT  A  COMPOUND 
MICROSCOPE. 

By  EICHAItV  THOMSON. 


(For  Illustrations,   see   Folding  Plate.) 
I,— INTRODUCTION THE  PATTERNS, 

F  any  apology  were  needed  for  introducing 
within  the  pages  of  this  magazine,  a  sub- 
ject so  seemingly  complex  as  the  con- 
struction of  a  compound  microscope,  I 
maintain  that  an  instrument  made  on  the 
plan  I  am  about  to  describe,  will  not  tax  the  powers 
of  the  amateur  mechanic  to  a  greater  extent  than  is 
requisite  for  the  manipulation  of  the  various  tools  and 
materials  in  building  an  organ. 

From  the  interest  evinced  in  the  papers  treating 
on  the  latter  instrument,  I  am  inclined  to  believe  that 
there  are  also  many  readers  of  Amateur  Work  whose 
tastes  lean  in  the  direction  of  metal  work,  model  mak- 
ing, etc.,  possessed  of  sufficient  skill  and  intelligence 
to  qualify  them  for  the  successful  manufacture  of  such 
a  piece  of  mechanism  as  the  one  now  before  us.  To 
such,  then,  I  address  myself,  promising  those  who  will 


follow  me  through,  and  carry  out  with  care  and 
patience  the  instructions  I  shall  give,  that  in  the  end 
they  will  find  themselves  in  possession  of  an  instru- 
ment capable  of  affording  one  of  the  most  fascinating 
occupations  for  their  leisure  moments,  and  contribut- 
ing, at  the  same  time,  in  a  remarkable  degree,  to  the 
instruction  and  amusement  of  themselves  and  their 
friends. 

Putting  aside  the  incalculable  services  rendered  by 
the  microscope  in  the  study  of  natural  science,  how 
many  pleasant  walks  in  the  country  lanes  and  woods, 
on  the  commons,  or  by  the  sea  shore,  are  made  doubly 
enjoyable  on  returning  from  our  rambles,  when  night 
has  closed  in,  and  the  curtains  are  drawn,  we  bring 
forth  the  microscope  from  its  case,  and  unveil  the 
hidden  beauty  of  the  treasures  we  have  collected  !  In 
fact,  it  is  scarcely  possible  to  exhaust  the  store  of 
objects,  invisible  to  the  naked  eye,  which  may  be 
clearly  and  effectively  shown  by  the  aid  of  a  micro- 
scope constructed  on  the  plan  I  propose,  as  seen  in 
Fig.  i.  A  drop  of  stagnant  water  from  a  small  bottle 
filled  at  the  neighbouring  pond,  becomes,  when  mag- 
nified, an  aquarium  in  miniature,  teeming  with  living 
organisms,  whose  structure  and  habits  form  a  most 
interesting  study  in  themselves  ;  a  flower  plucked 
from  the  wayside  hedge,  the  gnat  which  dances  in  the 
twilight,  the  spider,  which  has  escaped  the  vigilance 
of  the  housemaid  ;  or,  aspiring  to  glance  at  larger 
game,  by  a  simple  contrivance,  we  place  a  frog  on  the 
stage,  and  gaze  in  wonder  at  the  beautiful  sight  pre- 
sented by  the  circulation  of  the  blood  in  the  arteries 
and  veins  of  the  frog's  foot.  These  are  a  few  from 
amongst  a  thousand  other  objects  easily  obtained, 
and  involving  little  or  no  outlay. 

To  those  who  may  be  unacquainted  with  the 
various  parts  of  a  microscope,  and  in  order  to  facili- 
tate future  reference,  some  explanation  is  necessary. 
Fig.  i  represents  a  side  elevation  of  the  complete 
instrument,  one-half  full  size,  as  it  will  stand  when 
placed  in  its  case  ;  A  is  the  tripod  or  base  on  which 
the  whole  combined  mechanism  turns  on  a  pivot,  and 
is  held  at  any  inclination  to  suit  the  convenience  of 
the  observer,  by  a  clamp  shown  at  B.  The  upright 
position  is  used  in  examining  liquids  ;  the  horizontal 
one  when  it  is  desired  to  make  a  drawing  of  the  mag- 
nified image,  and  a  sloping  position  for  dry  and 
mounted  objects.  At  C  is  seen  one  of  the  milled 
heads  of  the  coarse  adjustment;  these  heads  move,  by 
means  of  a  rack  and  pinion,  the  optical  portion  of  the 
instrument,  a  distance  of  3  inches  to  and  from  the 
object,  which  is  placed  on  the  stage  D,  and  held  for 
examination  by  the  gentle  pressure  of  two  springs  as 
shown,  which  admits  of  the  object  being  freely  moved 
about  by  the  fingers.  Underneath  the  aperture  in  the 
stage  a  short  p^ce  of  tube,  e,  is  fitted  to  carry  a  dia- 
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phragm,  spot-lens,  or  other  accessory  apparatus.  This 
is  the  simplest  form  of  stage,  but  a  great  improvement 
on  this  will  be  figured  and  described  in  due  course. 
F  is  the  optical  tube  or  body  of  the  microscope ;  the 
part  known  as  the  eyepiece  G,  slides  into  the  upper 
end  of  the  body,  and  to  the  lower  portion  a  piece  of 
tube,  H,  is  fitted,  into  which  the  objective,  1,  is  screwed  ; 
to  this  same  piece  of  tube  an  exceedingly  fine  motion 
is  communicated  by  the  milled  head  at  K,  which  con- 
stitutes the  fine  adjustment  for  focussing  high  powers. 
The  body  is  fitted  to  a  transverse  arm,  L,  connecting 
it.  at  the  opposite  extremity,  with  the  rackwork  of  the 
coarse  adjustment  which  slides  smoothly  in  a  rect- 
angular box,  which  we  will  call,  for  convenience'  sake, 
the  trunnion  block,  M,  fitted  with  a  cap  at  each  end. 
The  mirror,  x,  for  illuminating  transparent  objects, 
slides  on  a  tube  fitted  to  the  lower  cap  of  the  trunnion 
block,  and  is  mounted  on  a  crank-arm,  this  arrange- 
ment serving  to  transmit  the  light  obliquely  through 
some  objects  which  require  their  features  to  be  brought 
out  with  greater  distinctness,  than  is  possible  with  the 
use  of  direct  light. 

Having  thus  briefly  described  some  of  the  principle 
portions  of  the  microscope,  I  propose  to  lay  before  the 
amateur  complete  instructions  for  making  the  wooden 
patterns  of  all  the  brasswork,  except  the  tubes,  and 
hope  to  impart  a  useful  lesson  in  the  art  of  pattern- 
making,  in  so  far  as  it  relates  to  the  subject  in  hand. 

At  the  outset,  it  will  be  seen  that  the  instrument 
we  have  set  ourselves  the  task  to  construct,  is  not  a 
toy,  but  a  really  serviceable  microscope,  which  will 
amply  repay  the  amateur  for  bestowing  upon  it  all  the 
careful  attention,  skill,  and  patience  at  his  command, 
ever  remembering  the  oft-repeated  maxim,  that  "  what- 
ever is  worth  doing  at  all,  is  worth  doing  as  well  as 
you  can;':  and  if  it  should  happen  that  by  some  unfore- 
seen accident,  or  other  circumstance,  his  first  attempt 
at  some  portion  of  his  work  should  result  in  failure, 
necessitating  its  reconstruction,  he  must  not  allow  any 
such  incident  to  deter  him  from  the  prosecution  of 
his  object,  but  start  afresh  with  renewed  confidence 
and  determination,  allowing  nothing  to  pass  until  it  is 
as  perfect  as  it  is  in  his  power  to  make  it,  and  there 
is  little  doubt  of  his  ultimate  success.  I  say  this, 
not  to  discourage  him,  but  rather  to  stimulate  him  to 
increased  exertion  and  care,  striving  to  emulate  some 
of  those  beautiful  productions  of  mechanical  skill  to 
be  seen  in  the  optician's  windows. 

Assuming  that  the  amateur  is  provided  with,  or 
has  access  to,  a  well-lighted  workshop  or  room  where 
the  needful  operations  can  be  carried  on,  we  will  turn 
our  attention  for  a  little  while  to  the  tools  required  for 
our  first  essay,  it  may  be,  in  pattern-making.  Of 
these  a  good  lathe  occupies,  pre-eminently,  the  first 
place,  inasmuch  as  its  capabilities  will  be  much  more 


severely  taxed  in  future  processes  than  in  the  present 
one  of  producing  the  circular  portions  of  the  patterns 
we  require.  To  accomplish  all  that  we  shall  demand 
of  it  the  lathe  should  be  of  at  least  35-  inch  or  4  inch 
centre,  i.e.,  capable  of  accommodating  a  face-plate  7 
inches  in  diameter.  One  of  3  inch  centre  may,  how- 
ever, be  pressed  into  the  service,  by  placing  blocks  of 
hard  wood,  f  inch  in  thickness,  under  each  side 
of  the  mandrel  headstock.  This  expedient  would 
only  be  resorted  to  for  one  operation — viz.,  that  of 
boring  the  holes  in  the  transverse  arm  (to  be  described 
in  detail  in  a  future  chapter),  afterwards  restoring  the 
headstock  to  its  normal  position.  Of  course  all  this 
would  be  unnecessary  if  the-3  inch  lathe  were  possessed 
of  a  gap-bed.  A  smaller  lathe  than  3  inch  is  not  to  be 
recommended,  as  it  would  be  liable  to  chatter  and 
vibrate,  and  so  spoil  the  accurate  fit  and  smoothness 
of  finish  in  the  work. 

See  that  the  spindle  runs  steady  and  true,  also  that 
the  centre  of  the  sliding  headstock  exactly  coincides 
with  the  centre  of  the  mandrel  when  the  spindle  is 
withdrawn  to  its  furthest  limit,  as  well  as  when  fully 
extended. 

If  possible,  it  should  be  placed  with  the  window  in 
front,  or  on  the  right  of  the  operator,  so  that  the  light 
shall  enable  him  to  see  the  inside  of  the  various  holes 
to  be  bored. 

So  far  as  position  and  light  are  concerned,  the 
same  remark  applies  to  the  bench,  which  need  not,  of 
necessity,  be  a  long  one,  but  provided  with  a  vice,  pre- 
ferably of  wood,  and  a  bench-stop  of  the  same  material, 
as  an  iron  one  would  mark  the  pattern,  which  renders 
it  unsightly,  and  destroys  the  smoothness  of  the  sur- 
face at  the  ends  where  the  teeth  of  the  stop  has 
indented  it.  I  may  here  remark,  that  a  properly- 
constructed  pattern-maker's  bench  possesses  no  iron 
fittings  whatever,  and  the  bench-stop  consists  of  a 
piece  of  hard  wood  about  ih  inches  square  and  12 
inches  long,  fitting  tightly  in  a  mortise  neatly  cut  in 
the  top,  which  is  dressed  up  quite  true. 

Of  planes,  the  jack  and  trying  planes  will  be  suf- 
ficient (the  smoothing|plane  being  of  little  use  for  our 
purpose),  as  patterns  should  always  be  finished  off 
with  the  trying  plane  alone,  thereby  leaving  the  sur- 
face true  and  level,  if  the  plane  is  in  good  order. 

There  are  also  a  few  tools  seldom  met  with  outside 
the  pattern  shop  required  to  supplement  those  which 
I  shall  assume  are  already  at  the  disposal  of  the 
amateur,  for  executing  odd  jobs  in  carpentry  and 
ordinary  wood  turning.  These  consist  of  a  paring 
chisel  about  an  inch  in  width,  and  a  few  paring  gouges 
of  different  curves.  These  tools  are  long  and  thin,  the 
gouges  being  ground  on  the  inside,  and  sharpened  by 
keeping  the  outside  quite  flat  on  the  oilstone,  finishing 
on  the  inside  with  a  narrow  stone,  termed  a  gouge- 
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slip,  specially  made  for  sharpening  tools  of  this  form. 
At  least  four  gouges  will  be  needed,  and  the  curves 
of  the  cutting  edge  of  each  should  be  matched  as 
nearly  as  possible  to  the  curves  shown  at  a,  b,  c,  and 
d,  Fig.  29,  drawn  with  a  radius  of  \  inch,  A  inch,  | 
inch,  and  1 1  inch,  respectively  ;  those  corresponding 
to  the  curves  A,  B,  and  D  may  be  improvised  out  of 
firmer  gouges,  which  cost  much  less,  by  grinding  them 
the  reverse  of  the  usual  way;  but  the  remaining  one 
must  be  a  paring  gouge,  at  least  7  inches  long.  A 
steel  scriber,  shown  half  full  size,  Fig.  24,  with  one 
end  ground  to  a  fine  point,  for  marking  wood  in  the 
direction  of  its  grain,  and  the  other  end  sharpened  like 
a  turning  chisel,  for  marking  across  the  grain  ;  a  pair 
of  dividers,  and  a  steel  standard  rule  12  inches  long) 
to  serve  as  a  straightedge  and  rule  combined,  com- 
pletes the  list  of  tools  required,  which  are  assumed  not 
to  be  in  general  use  in  the  amateur's  workshop.  In 
setting  out  and  gauging  patterns,  as  well  as  at  the 
fitting-bench,  the  two  last-named  tools  will  be  found 
indispensable  for  accurate  workmanship. 

The  price  of  the  chisel  and  gouges  vary  in  different 
localities,  and  with  different  makers,  but  any  respect- 
able dealer  in  edge  tools  would  supply  the  needful 
information.  A  gouge  slip  may  be  bought  for  about 
is.,  the  dividers  for  is.  6d.,  and  the  standard  steel 
rules  vary,  according  to  the  marking  upon  them  ;  a 
very  suitable  rule,  marked  on  two  edges,  may  be 
bought  for  2s.,  the  lowest  price  is  is.,  it  is  marked  on 
one  edge  with  32nds,  64th,  16th,  andSths;  as  to  the 
scriber,  any  blacksmith  could  make  one  from  an  old 
worn-out  flat  saw  file,  such  as  is  used  for  sharpening 
circular  saws. 

Having  pointed  out  the  requisite  tools,  I  will  just 
remark  that  it  will  largely  contribute  towards  putting 
and  keeping  the  planes  and  chisels  in  good  order  if 
the  oilstone  is  kept  nice  and  level.  The  flat  side  of  the 
cutting  tools  should  be  rubbed  as  little  as  possible, 
merely  drawn  with  a  light  pressure  obliquely  across 
the  stone  to  set  the  edge  straight,  finishing  with  a  few 
smart  slaps  on  the  palm  of  the  left  hand.  Many  ama- 
teurs spoil  their  plane  irons  in  this  way,  by  incau- 
tiously rubbing  the  pla?u  side  of  the  iron,  until  it 
assumes  a  rounded  form. 

Profiting  by  this  latter  hint,  we  will  now  proceed 
to  select  the  wood.  The  most  suitable  kind  for 
patterns,  are  well-seasoned  yellow  pine  and  Honduras 
mahogany,  sometimes  called  baywood.  For  our  pur- 
pose, baywood  will  be  the  best  for  the  patterns,  and 
yellow  pine  for  the  core-boxes  ;  each  kind  should  be 
straight-grained  and  free  from  knots  and  shakes. 
Respecting  the  baywood,  the  paler  it  is,  the  easier  it 
will  be  to  work,  and  the  less  liable  to  warp,  provided 
it  is  of  a  uniform  colour,  and  not  streaked  with  two 
different  shades  of  red ;    the  same    rule    applies   to 


yellow  pine,  the  palest  wood  being  decidedly  the  best 
to  work  ;  beech  and  elm,  or  any  wood  liable  to  twist 
out  of  shape,  must  be  avoided.  Very  suitable  pieces 
may  sometimes  be  purchased  for  a  few  pence  from 
amongst  the  scraps  in  a  carpenter's  or  cabinet-maker's 
shop. 

Before  proceeding  further,  procure  one  or  two 
sheets  of  cardboard  (price  3d.),  and  make  a  full  size 
drawing  of  every  part,  exercising  great  care  in  copy- 
ing from  the  engravings,  besides  noting  the  dimen- 
sions given  of  the  various  parts  of  the  patterns  in  the 
text.  Begin  by  'drawing  centre  lines,  crossing  each 
other  at  right  angles,  through  the  most  important 
points  or  centres,  so  that  all  dimensions  can  be  easily 
transferred  from  these  lines  to  the  corresponding 
centre  lines  of  the  pattern  in  hand,  and  number  each 
drawing  the  same  as  in  the  original. 

All  being  now  in  readiness' for  proceeding  with  the 
woodwork,  we  shall  commence  by  making  a  pair  of 
mahogany  straightedges,  as  follows  :  Take  a  piece 
of  baywood  2  feet  long,  3  inches  wide,  and  I  inch 
thick,  plane  up  the  best  side  as  straight  and  true  as 
possible,  mark  it  in  pencil  with  the  word  "face,"  now 
select  the  best  edge,  and  plane  it  up  quite  square  with 
the  face,  mark  it  also  for  the  "  edge,"  then  using  the 
sharp  chisel  point  of  the  scriber,  square  a  line  all  round, 
each  end  of  the  piece,  and  two  lines  about  ^  inch 
apart  in  the  centre  of  its  length,  cut  it  in  two  with  the 
tenon  saw  and  trim  off  the  ends  of  each  piece  neatly 
to  the  lines  with  a  chisel,  now  apply  the  edges  to- 
gether and  hold  them  up  to  the  light ;  it  will  then  be 
seen  if  they  are  straight,  if  not  quite  perfect,  a  thin 
shaving  with  the  trying  plane,  finely  set,  will  soon 
remedy  any  defect  ;  next  set  the  marking  gauge  to 
23  inches,  and  gauge  a  line  from  the  finished  edge 
along  both  sides  of  each  piece,  plane  them  to  the  line, 
keeping  a  watchful  eye  on  the  process  lest  you  plane 
beyond  it,  and  set  the  callipers  to  any  part  of  its 
width  to  test  it  for  parallelism  ;  if  they  are  perfect  in 
every  respect  all  the  four  edges  will  fit  each  other,  but 
as  this  is  rather  a  severe  test  for  an  amateur,  we  must 
be  content  with  the  best  he  can  produce.  It  is  not 
absolutely  necessary  that  the  two  should  be  of  equal 
width,  but  they  should  be  nearly  so.  Now  dress  them 
up  to  an  equal  thickness  throughout,  and  chamfer  one 
edge  of  each  on  the  back  to  a  gauge  line  about  i  inch 
from  the  face.  When  not  in  use,  keep  them  where 
they  are  not  likely  to  be  damaged. 

To  make  a  pattern  of  the  tripod  we  shall  require  a 
piece  of  sound  baywood  (not  too  near  the  heart  of  the 
tree,  which  may  be  known  by  the  size  of  the  annular 
rings),  at  least  10  inches  long,  7  inches  wide,  and  6i 
inches  thick ;  if  it  is  twice  the  length  stated,  all  the 
better,  as  a  straight  and  true  surface  will  be  much 
easier  obtained  if  a  longer  piece  is  substituted  to  com- 
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mence  with.  Having  removed  the  marks  of  the  saw 
with  the  jack  plane,  take  the  trying  plane  and  bring 
the  best  side  up  to  a  true  face,  testing  it  to  see  if  it  is 
"  out  of  wind,"  by  placing  one  of  the  straightedges 
already  mentioned,  across  each  end  with  the  cham- 
fered edge  upwards,  and  the  "  face "  of  each  towards 
you,  when  it  will  be  seen  at  a  glance  on  looking  over 
the  edge  of  the  one  nearest  the  eye,  whether  the  two 
straightedges  correspond  with  each  other  ;  if  they  do 
not,  mark  the  two  corners  which  show  themselves  the 
highest,  note  which  is  the  thickest  of  the  two,  and  re- 
duce that  one  in  particular  still  further,  until  on  apply- 
ing the  straightedges  as  before,  they  appear  quite 
level  with  each  other. 

Having  made  the  face  as  true  as  you  can,  mark  it, 
and  square  up  the  best  edge  for  the  "back,"  now 
gauge  a  line  6j  inches  from  this  edge,  plane  it  off  to 
the  line  and  mark  it  for  the  front,  then  plane  the 
remaining  side  to  a  gauge  line  6  inches  from  the  face. 
Select  the  best  end  of  the  piece,  and,  allowing  suffi- 
cient to  cut  off  so  as  to  make  sure  of  sound  material, 
square  a  line  all  round  with  the  cutting  edge  of  the 
scriber;  after  paring  and  planing  this  to  the  line,  mark- 
it  for  the  top,  at  6  inches  from  this  end  square  another 
line  all  round  and  cut  off  the  remainder.  When 
finished,  this  end  will  represent  the  base  of  the  tripod, 
and  a  little  extra  care  may  be  profitably  expended  in 
making  it  as  level  as  possible,  always  applying  the 
Stock  of  the  square  and  gauge  to  the  original  face  and 
edge.  Turning  for  a  brief  space  to  the  full  size  draw- 
ing of  Fig.  3,  proceed  to  make  two  copies  of  the  same 
on  separate  pieces  of  paper.  These  copies  will  occupy 
exactly  the  same  spaces  as  the  ends  of  the  block,  viz., 
6|  inches  by  6  inches.  After  cutting  them  neatly  to 
this  size,  gum  them  on  to  the  ends  of  the  block,  and,  if 
properly  placed,  the  centre  lines  on  each  paper  will 
coincide  with  the  same  lines  on  each  end  of  the  block. 
The  amateur  will  find  this  a  much  better  plan  than 
drawing  on  the  wood  itself.  When  the  paper  is  quite 
dry,  with  a  paring-gouge  and  chisel  carefully  cut 
through  the  outline  of  the  drawing,  and  proceed  to 
remove  all  the  wood  lying  within  and  beyond  where  it 
is  cut.  Begin  by  placing  the  block  in  the  bench-vice 
with  the  front  uppermost  not  more  than  i£  inches 
within  the  jaws,  lest  you  cramp  the  pattern  ;  make  a 
saw  cut  downwards  in  the  direction  of  the  centre 
line,  till  within  \  inch  of  the  curve  at  a,  on  each 
end  another  cut  may  be  taken  about  j  inch  on 
each  side  of  the  preceding  one.  These  three 
saw  cuts  will  materially  assist  in  removing  the 
interior,  the  v.hole  of  which  must  now  be  cut  away 
with  the  long  thin  gouge  corresponding  to  the  curve 
at  c,  Fig.  29,  to  within  £  inch  of  the  line.  Always 
avoid  working  against  the  grain,  if  not  careful  in  this 
respect,  the  tool  will  run  with  the  grain  and,  perhaps 


tear  a  piece  out  beyond  the  line,  and  although  it  may 
be  repaired  by  gluing  the  splinter  in  its  place  again,  it 
is  very  annoying  to  the  temper,  and  may  be  easily 
guarded  against  if  taken  in  time,  by  reversing  the  tool 
as  soon  as  it  is  noticed  to  incline  inwards.  Now 
bevel  the  edges  all  round  the  inside  to  the  line,  with- 
out destroying  it  entirely  ;  then  gradually  reduce  it  by 
thin  parings  until  the  surface  has  become  as  straight 
as  possible.  A  strip  of  mahogany,  8  inches  long,  i£ 
inches  broad,  and  J  inch  thick,  planed  flat  on  one 
edge  and  slightly  rounded  on  the  other,  may  be  used 
to  test  the  surface  during  this  and  future  operations  ; 
the  edges  should  be  rubbed  with  chalk  and  afterwards 
with  a  blacklead  pencil,  so  as  to  render  any  uneven- 
ness  in  the  surface  more  distinctly  perceptible  than  it 
would  be  if  the  straightedge  left  no  marks  behind  it. 

I  may  here  remark  that  if  you  find  it  difficult  to 
plane  such  a  thin  piece  with  the  trying  plane,  it  may 
be  easily  done  by  fixing  the  plane  in  the  vice,  bottom 
upwards,  and  grasping  the  piece  with  the  finger  and 
thumb  of  each  hand,  draw  it  towards  you  along  the 
sole  of  the  plane  :  by  this  means  very  thin  shavings 
can  be  taken,  and  the  piece  of  wood  being  so  much 
lighter  than  the  plane  would  be  if  used  in  the  ordinary 
way,  you  will  be  able  to  feel,  as  it  were,  the  irregu- 
larities of  the  surface  ;  and  if,  on  applying  the  square, 
one  side  should  appear  higher  than  the  other,  it  may 
be  righted  by  keeping  the  lowest  side  off  the  iron 
entirely,  gradually  advancing  at  each  stroke  towards 
the  centre  of  the  plane,  and  the  iron  being  slightly 
higher  in  the  middle,  it  will  obviously  take  off  a  thicker 
shaving  the  nearer  you  approach  the  centre. 

Bearing  in  mind  that  a  good  workman  never  allows 
the  edges  of  his  tools  to  come  in  contact  with  the  face  of 
the  bench,  we  return  to  the  pattern.  Take  it  out  of 
the  vice,  and  stand  it  on  end  on  a  level  piece  of  soft 
wood,  a  foot  square  or  so,  pare  off  all  the  outside, 
observing  the  same  caution  as  you  bestowed  on  the 
inside.  Now  notice  that  the  uprights  are  -?s  inch 
thick  at  top,  and  J  inch  at  bottom,  the  inside  faces  are 

2  inches  apart  and  parallel  with  each  other,  all  the 
taper  being  on  the  outside. 

When  satisfied  that  this  has  been  done  as  directed, 
reproduce  the  centre  lines  on  each  side  where  they 
have  been  obliterated.  Set  the  compasses  to  T^  inch, 
and  draw  a  circle  at  the  upper  end  of  the  uprights  ;  at 

3  inches  from  the  top  set  off  £5  inch  on  each  side  of 
the  centre  line,  and  connect  these  marks  with  the 
circles  above:  below  this  point  the  tripod  curves  out- 
wards, back  and  front,  and  we  may  determine  the  form 
of  the  lower  portion,  so  far  as  the  surface  is  flat,  viz., 
an  inch  in  front,  and  i-i  inches  behind  the  centre  line, 
by  affixing  paper  to  the  sides  as  before  ;  but  it  will  be 
best  to  fashion  the  remainder  by  attaching  the 
drawing,  Fig.  3,  to  a  board,  and  exactly  over  the  draw- 
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ing  fix  the  pattern  with  a  couple  of  brads,  driven  in  a 
slanting  direction  somewhere  near  the  centre,  so  as 
not  to  damage  the  pattern.  Now  with  a  pencil  and  set- 
square  applied  to  the  surface  of  the  pattern,  draw  a  few 
perpendicular  lines  upwards  at  the  extremities  of  the 
toes,  and  any  other  important  points  on  the  drawing. 
The  exact  height  of  any  particular  part  may  be  obtained 
from  Figs.  I  and  2,  and  the  distance  set  off  with  a  pair 
of  compasses,  or,  better  still,  a  pair  of  inside  callipers. 
From  a  careful  study  of  the  drawing,  and  the  exercise 
of  a  little  ingenuity,  every  detail  may  be  worked  out, 
being  mindful  to  preserve  a  graceful  curvature  through- 
out, straight  lines  and  curves  merging  imperceptibly 
into  each  other. 

When  quite  satisfied  with  the  correctness  of  the 
outlines,  fix  a  piece  of  soft  wood  to  the  bench,  allowing 
it  to  overhang  a  few  inches,  arid  resting  the  inside  of 
the  pattern  on  this,  carefully  reduce  it  to  the  lines  with 
the  paring  tools.  The  occasional  use  of  a  sharp 
pocket-knife  may  be  permitted  at  this  stage  finishing 
with  fine  glass-paper,  applied  on  a  few  pieces  of  wood 
or  cork,  cut  to  the  different  curves,  to  assist  in  preserv- 
ing the  edges  square  and  sharp,  and  imparting  to  it  a 
workmanlike  appearance.  Now  cut  out  the  curves  at 
a,  Figs.  2  and  3,  which  may  be  set  out  with  a  piece  of 
stout  paper  or  zinc,  2  inches  in  diameter,  then  reduce 
the  thickness  of  the  back  toe  with  a  gouge  to  the 
dotted  line  shown  in  Fig.  1.  This  will  be  easily 
understood  from  the  section,  Fig.  25,  the  object  being 
to  lighten  the  casting  underneath  as  much  as  possible, 
and  still  retain  the  same  outline  to  the  eye. 

To  those  who  do  not  care  to  take  the  trouble  to 
carve  out  a  tripod  of  this  elegant  form,  a  much  simpler 
one  shown  in  Figs.  22  and  23  will  commend  itself— it  is 
drawn  quarter  full  size.  A  pattern  for  this  form  of  tripod 
may  be  very  easily  made ;  the  base  may  be  planed  and 
gauged  to  £  inch  thick,  and  hollowed  out  underneath 
where  not  seen,  or  it  may  be  made  TV  inch  thick,  and 
left  solid,  in  each  case  fixing  with  a  few  half  inch  brads 
a  piece  \  inch  long,  J  inch  thick,  and  the  full  width  of 
the  toe,  under  each  of  the  front  toes;  the  back  toe  will 
also  require  a  piece  J  inch  broad  and  \  inch  thick. 
The  uprights  are  \  inch  thick  at  bottom  and  VV  inch 
at  top,  and  should  be  fixed  to  the  base  by  a  mortise 
and  tenon,  shown  by  the  dotted  line,  being  careful  to 
keep  the  inner  faces  parallel. 

To  save  space,  and  avoid  repetition,  it  is  hoped 
that  the  instruction  already  given,  respecting  the  pro- 
duction of  level  surfaces,  and  rendering  all  adjacent 
surfaces  true  and  square  with  the  first,  so  essential  in 
pjttern-making,  will  be  borne  in  mind,  and  acted 
upon  as  we  proceed. 

The  consideration  of  the  remaining  patterns  must 
be  reserved  for  the  next  chapter. 

{To  be  continued.) 
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IY,— WHITE  AND  GOLD  FRAMES— CONCLUDING 
REMARKS, 

PROMISED  in  my  last  article  on  this 
subject  to  explain  how  the  white  and 
gold  frames  are  made.  This  style  of 
decoration  is,  I  believe,  an  importation 
from  America,  and  is  an  easy  way  of 
giving  a  most  effective  appearance  to  the  ordinary 
plain  gilt  frames.  It  consists  essentially  of  engraving 
or  incising  the  design  on  the  gilding.  Most  of  my 
readers  are  probably  aware  that  gilt  frames,  or  at 
least  the  ordinary  cheap  German  gilt  mouldings,  are, 
first  of  all,  covered  with  a  composition,  consisting 
chiefly  of  size  and  whiiing,  and  after  this  is 
smoothed  down  the  leaf  is  laid  on.  In  the  best  Eng- 
lish-made frames,  this  leaf  is  really  gold  leaf  ;  but  in 
the  case  of  the  mouldings  above  referred  to,  the  leaf 
is.  made  of  "  Britannia  metal." 

Now,  the  style  of  ornament  I  propose  to  describe 
consists  of  cutting  through  the  gilded  surface,  and 
leaving  the  design  exposed  in  the  white  composition. 
The  same  kind  of  ornament  is  equally  suitable  to  the 
black  mouldings,  only  in  this  case  the  composition  on 
the  mouldings  is  black  throughout,  so  that  the  pattern 
requires  to  be  gilded,  which  can  easily  be  done  with 
the  aid  of  Judson's  Gold  Paint.  If  in  the  case  of  the 
gilt  mouldings,  it  is  desired  to  show  the  design  in 
black  instead  of  in  the  white,  then  the  exposed  white 
surface  can  be  blackened  with  black  varnish.  The 
best  shape  of  moulding  for  this  description  of  orna- 
ment is  that  shown  in  Fig.  20,  being  simply  a  broad 
flat  moulding,  with  a  narrow  hollow,  and  the  wider 
the  moulding  is  the  better.  This  kind  of  ornamenta- 
tion can  also  be  effectively  applied  to  the  narrow 
"slip  ''  mouldings,  which  are  generally  used  with  the 
deep  gold  frames  ;  but  in  this,  a  design  of  a  conven- 
tional nature  is  most  suitable.  One  great  advantage 
is,  that  the  finest  lines,  such  as  the  vine  tendrils,  or 
the  delicate  veining  of  a  leaf,  can  be  easily  shown — in 
fact,  nearly  any  line  that  can  be  drawn  with  the 
pencil  can  be  reproduced  on  the  moulding.  The 
tool  generally  used  for  incising  these  lines  is  one 
of  those  used  by  wood  engravers  (Fig.  21),  but  I  saw, 
not  long  ago,  a  tool  made  of  the  point  of  a  three- 
cornered  file  used  for  the  same  purpose.  All  that  is 
required  from  the  amateur,  is  some  knowledge  of 
drawing  and  a  steady  hand.  The  tool  requires  to  be 
held  very  firmly  in  the  left  hand,  and  guided  in  the 
required  direction  with  the  right  hand,  and  great  care 
must  be  exercised,  as  I  need  hardly  point  out,  that  a 
single  slip  of  the  tool  will  completely  spoil  the  frame. 
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FIG.  21.— TOOL  USED  FOR  CUTTING  DESIGNS  ON  GILT  FRAME. 


In  order  to  avoid 
the  risk  of  destroy- 
ing the  entire 
frame,  I  think  the 
better  plan  is  to  fit 
the  mitres  first,  and  then  to  avoid  injury  to  the  face  of 
the  mitres  nail  slightly  a  thin  piece  of  deal  across, 
sufficiently  wide  to  completely  protect  them.  Each 
side  of  the  frame  can  then  be  incised  separately  to 
within  an  inch  or  two  of  the  corners,  and  if  a  mishap 


pressure  to  slightly 
indent  the  surface 
of  the  moulding. 

Pencil  marks  on 
the     gilding     can 


easily  be  rubbed  out  with  a  damp  cloth,  so  that  in 
some  cases  it  may  be  advisable  to  draw  the  design 
in  pencil  on  the  moulding.  Where  the  amateur 
is  a  proficient  in  fret  hand  drawing,  he  will  be 
able,  after  a  little  practice,  to  work  in  his  design  with 


does  occur,  there  is  only  one  piece  of  the  moulding  to  1 
be  replaced  ;  then  when  the  design  is  so  far  finished  ! 
the  frame  can  be  put  together  and  the  pattern  at  the 
mitres  completed.  Various  methods  are  adopted  for 
tracing  the  design  on  the  frame;  but  if  the  design  is 
to  be  used  more  than  once,  the  better  plan  will  be  to 
cut  out  the  pattern  in  cardboard  in  a  similar  manner 
to  stencil  plates,  or  the  design  can  be  laid  on  the 
frames     and     the 


lines  traced  over 
with  either  a  steel 
or  ivory  point, 
using         sufficient 


FIG.   24. — PATTERN  SUITABLE  FOR  INSIDE  SLIP  OF  FRAME. 


the  tool  at  once  without  troubling  to  first  sketch 
the  design.  I  find  it  a  good  plan  to  cut  in  the 
lines  very  slightly  at  first,  showing  only  a  rough 
outline,  and  then  to  go  over  the  whole  again, 
rectifying  all  irregularities  in  the  sweep  of  the 
lines,  and  deepening  and  widening  them  where 
necessary,  increasing  or  diminishing  the  pressure  on 
the  tool  as  the  lines  may  require  to  be  shown  either 
bolder  or  fainter,  as 

the   case   may  be. 

Of  course,  there 
s   a   limit    to    the 

depth  of  these  lines 
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as  the  composition  is  only  thinly  laid  on  ;  but  the  effect 
lost  by  lack  of  depth  can  be  made  up  by  an  increase 
in  the  width  of  the  lines,  and  for  this  purpose  it  is  as 
well  to  have  another  tool  having  a  greater  angle  than 
the  one  shown  at  Fig.  21.  Bold  outlines  of  flowers, 
figures,  or  fruit  are  perhaps  the  best  suited  for  this 
description  of  ornament,  although  conventional  and 
geometric  designs  can  be  effectively  introduced  ;  it  is 
better,  however,  in  every  case  to  avoid  too  great  a 
multiplicity  of  intricate  or  crossed  lines.  I  have  in 
Figs.  22,  23,  and  24,  given  suggestions  of  patterns  that 
might  prove  serviceable  to  the  amateur  making  his 
first  attempt  at  these  frames.  Fig.  22  shows  the  corner 
of  a  frame  ornamented  with  a  conventional  scroll 
pattern,  and  Fig.  23  shows  the  corner  of  a  similar 
frame,  with  a  running  pattern  of  the  Scotch  gowan 
flowers  and  leaves.  The  shell  pattern,  Fig.  -24,  is  in- 
tended for  a  slip  ornament,  and  the  lines  in  this  case 
require  to  be  bolder  than  in  either  of  the  other  designs, 
so  as  to  show  more  of  the  white  ;  otherwise,  owing  to 
the  deep  gold  frame  with  which  the  slip  is  surrounded, 
faint  white  lines  would  be  scarcely  seen,  and  the  effect 
would  be  slight. 

The  suggestions  I  have  given  are  for  the  ordinary 
gilt  mouldings  and  for  frames  with  their  corners  at 
right  angles  ;  but  this  work  looks  very  well  indeed  ; 
when  introduced  on  gilded  oval  frames  the  effect  of 
the  flowing  white  lines  being  very  good.  As  however 
few  amateurs  are  able  to  lay  on  the  white  composition 
and  gild  their  own  frames,  I  have  not  given  designs 
for  shaped  frames.  It  will  be  seen  that  this  style  of 
ornament  is  suitable  only  for  flat  mouldings  and  only 
for  mouldings  that  are  covered  with  composition  before 
being  gilded  or  polished,  as  the  tools  used  are  not  sharp 
enough  to  contend  with  the  grain  of  any  but  the  close- 
grained  woods,  such  as  boxwood.  In  bringing  this 
series  of  articles  to  a  conclusion,  I  hope  that  at  least 
some  of  my  readers  will  be  indebted  to  Amateur 
Work  for  a  few  wrinkles  in  "How  to  Make  Picture 
Frames." 
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XVII.— ENLARGING  OR  REDUCING  DRAWINGS  TO  SCALE, 
[From  J.  GRAHAM.] 

HERE  is  a  dodge  for  reducing  or  enlarging 
drawings  or  designs,  which  although  ex- 
tremely simple,  is  not  generally  known  to 
amateurs,   but   will   be   found   useful  by 
many  who  may  not  be  possessed  of  either 
Letts's  Sectional  Paper,  or  Lackentz's  Drawing-boards, 
both  of  which   have  already  been  described  in  this 
Journal.     The  instruments  required  for  our  dodge  are 


few  :  a  rule,  pencil  and  paper,  being  everything  that  is 
essential ;  however,  a  parallel  ruler  and  a  pair  of  com- 
passes will  expedite  matters.  Suppose  it  is  desired  to 
enlarge  the  drawing  given  in  Fig.  17,  three  times,  and 
reduce  it  to  one-third.  First, to  enlarge  it:  Draw  the  line 
A  B  through  the  centre  of  design ;  draw  C,  B,  D  at  right 
angles  to  it,  making  B  D  three  times  A  B.  Join  A  and  D. 
From  the  points  1,  2,  3,  4,  5,  6,  7,  draw  the  lines  1,  1' — 
2>  2' — 3,  3'— 4,  4'— 5,  5',  etc.,  parallel  to  A  D.  The  lines 
D,  1  —  2',  3'— 3',  4',  etc.,  will  be  each  three  times  the 
size  of  the  original  mouldings.  To  reduce  the  draw- 
ing to  one-third  :  Draw  b  c  at  right  angles  to  a  b,  and 
equal  to  one-third  of  A  B.  Join  a  and  c,  and  proceed 
as  before.  The  diameters  of  the  various  mouldings 
may  be  found  in  the  same  manner,  by  setting  them  off 
on  a  right  line,  drawing  another  line  to  the  required 
scale  at  right  angles  to  it,  and  proceeding  as  before. 
This  plan  is,  as  we  need  hardly  mention,  simply  put- 
ting one  of  Euclid's  propositions  to  practical  use. 

XVIII,— A  USEFUL  PAPER  CASE, 
[From  BARKY  GEORGE.] 

The  sketch  in  Fig.  18  represents  a  desk  for  holding 
foolscap,  blotting-pad,  note  paper,  envelopes,  diary, 
and  other  papers  or  books  of  a  similar  kind.  The 
timber,  when  planed,  should  be  i  inch;  length,  16' 
inches  ;  height,  9  inches ;  breadth,  9  inches.  The  front 
of  the  desk  is  cut  into  two  equal  parts  and  connected 
by  two  hinges,  so  that  on  opening  the  desk,  and  let- 
ting down  the  upper  half,  the  contents  of  the  desk  are 
seen  at  a  glance.  The  lid,  and  top  of  front,  when 
both  are  closed,  are  secured  by  a  lock,  as  shown  in 
sketch.  A  piece  of  elastic,  or  leather,  is  nailed  (small 
brass  nails)  to  the  inside  of  the  lid,  and  divided,  so 
that  pens,  pencils,  ruler,  etc.,  can  be  kept  separately. 
A  piece  of  moulding  (mitred  at  the  corners)  should 
now  be  run  round  the  lid,  and  a  deeper  moulding 
round  the  bottom  of  the  desk.  The  mode  of  joining 
the  back,  lower  half  of  front,  and  sides,  is  left  to  the 
discretion  of  the  maker;  the  various  methods  of  doing 
so,  being  fully  and  clearly  explained  in  "  Every  Man 
His  Own  Mechanic  ;  "  and  I  take  this  opportunity  of 
saying  that  no  amateur  should  be  without  a  copy  of 
this  necessary  and  useful  work. 

XIX,— TREATMENT  OF  PANELS, 

[From  G.  T.,  Isle  of  Man.] 

The  plan  I  have  often  used,  and  found  very  good  in 
decorating  small  boxes,  flower-stands,  etc.,  and  one 
which,  I  think,  could  be  carried  with  good  results  to 
other  articles,  where  a  cheap,  and  at  the  same  time, 
pretty  panel  is  required.  Take  a  piece  of  glass,  free 
from  flaws,  the  size  of  the  required  panel,  and  any 
coloured  prints  of  flowers,  fruits,  etc.,  or  even  prints 
cut  from  publications,  photographs,  scraps,  or  indeed 
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anything 
that  may 
suggest  itself 
as  being 
suitable  for 
the  work  in 
hand.  Pro- 
ceed to  clean 
the  glass  on 
one  side  with 
whiting,  and 
having  very 
carefully  cut 
out  the  pic- 
ture, scraps, 
or  other 
things  you 
intend  to  use, 
with  a  pair 
of  sharp 
scissors,  gum 
them  to  the 
glass  with 
face  to  the 
glass,  and 
carefully  rub 
out  all  the 
superfluous 
gum.  Ar- 
range the 
subjects  on 
the  glass,  to 
taste,  in  this 
way,  and  al- 
low them  to 
dry;  when 
dry,  gum 
over  the 
backs  well 
with     rather 
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FIG.  IB. — A  USEFUL 
PAPER  CASE. 


thick  gurjj 
water,  and 
allow  this  to 
dry.  Then 
take  ordinary 
oil  paints  of 
the  colour 
you  desire 
the  ground  of 
panel  to  be, 
and  with  a 
soft  brush 
p  aint  the 
glass  all 
over,pictures 
and  all ;  and 
when  this  is 
dry,  it  will 
have  the  ap- 
pearance of 
a  beautifully 
painted  pa- 
nel. Be  care- 
ful to  have 
the  paint  free 
from  grit  and 
lumps,  and 
you  will  be 
successful; 
and  if  you 
varnish  over 
the  paint 
again  it  will 
not  be  af- 
fected with 
water.  Be 
careful  to 
well  rub  out 
the  gum,  and 
allow  the  face 


PIGS.    20  —  24.—  THE    PARTS    OF    THE    SHELVES    ON 
A    LARGER    SCALE    ARE    SHOWN    UNDER 
THE    LETTERS    ATTACHED    TO    THE 
SAME    PARTS    IN    THE    COM- 
PLETE   SKETCH. 


17.— DESIGN  SHOWING  METHOD  OF  ENLARGING  AND  REDUCING  DRAWINGS. 
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to  dry  before  gumming  the  backs,  otherwise  the  paint 
will  get  to  the  design  and  spoil  it.  The  idea  is  not 
original;  but  I  have  found  good  results  obtainable  from 
the  ordinary  materials,  instead  of  the  expensive  ones 
named  in  the  article  on  the  subject  that  I  read,  and  this 
induces  me  to  think  it  is  still  further  capable  of  im- 
provement— the  flowers,  etc.,  contained  in  some  of  the 
Christmas  almanacks,  answer  very  well.  Photographs 
of  statuary,  with  a  ground  done  with  the  Brunswick 
black  (sold  for  grates,  etc.),  make  very  pretty  panels  ; 
and  if  the  peculiar  tint  is  given  to  white  paint,  by  the 
addition  of  a  little  blue,  the  ground  can  be  made  to 
resemble  china  to  a  remarkable  degree. 

, XX,— HANGING  SHELVES, 
I  ENCLOSE  you  the  drawings  of  some  shelves  which 
I  brought  from  New  York,  where  they  are  sold  in  the 
streets  at  one  dollar  but  could  be  made  for  much  less. 
The  shelves  in  a  complete  form  are  shown  in  Fig.  19. 
The  accompanying  sketches  in  Figs.  20  to  24  are 
simply  the  outlines  of  the  various  parts  on  a  larger 
scale,  lettered  as  the  corresponding  parts  in  Fig.  19. 
A  is  the  outline  of  the  side  supports,  and  is  made  of 
iron  wire  T3^  inch  in  diameter,  bent  to  the  shape  and 
varnished  black.  B  is  the  outline  of  one  of  the  shelves 
(of  which  there  are  four)  made  of  a  wood  like  ash, 
\  inch  thick  and  varnished  natural  colour,  c  is  the 
outline  of  one  of  the  supports,  through  which  the  wire 
passes,  and  to  which  it  is  fastened  by  a  screw  through 
the  side,  which  presses  upon  the  wire  and  holds  the 
support  in  its  place.  There  is  one  of  these  under  each 
corner  of  each  shelf,  and  under  the  head  of  each  screw 
is  a  piece  of  red  flannel  to  prevent  it  wearing  away 
the  support.  D  is  the  rod  on  which  the  shelves  are 
hung.  It  is  round,  J  inch  in  diameter.  The  turned 
rods  are  fastened  in  by  pins,  and  you  have  to  take 
one  off  to  enable  you  to  pass  the  rod  through  the  cir- 
cular portion  of  the  side  support.  E  is  a  screw  (of 
which  there  are  two)  to  be  fastened  in  the  wall,  and 
through  which  to  pass  the  rod.  It  is  specially  adapted 
for  the  American  wooden  houses;  with  us  we  should 
either  have  to  plug  the  walls  or  else  drive  in  holdfasts. 
The  shape  of  the  side  supports  allows  the  shelves  to 
hang  parallel  to  the  wall,  which  the  ordinary  ones 
wont  do.  Ahogeiher,  I  have  found  them  most  conve- 
nient, they  can  be  placed  almost  anywhere,  easily  taken 
down  and  packed  into  a  small  space,  as  you  can  readily 
see. — [These  shelves  can  be  seen  and  purchased  at 
Henry  Mehling's  American  Novelty  Stores  in  Fleet 
Street,  at  the  west  corner  of  Fetter  Lane. — Ed.] 

XXL- HOW  TO  MAKE  A  CAMERA  OBSCURA, 

[By  T.  EABL.] 

I  PRESUME  there  are  numerous  readers  of  AMA- 
TEUR Work,  who  have  witnessed  an  exhibition  of 
Camera   Obscura   with   delight   and   amazement,   as 


I  have  done.  It  is  many  years  since  I  first  saw  one, 
and  it  seemed  to  me  most  wonderful  that,  by  the 
operator  simply  pulling  a  cord,  such  a  splendid  pano- 
rama of  objects  fell  upon  the  white  table.  1  had 
a  strong  desire  to  possess  one,  and  having  ascertained 
from  a  friend  the  principles  of  their  construction,  I 
proceeded  to  make  one.  I  may  say  that  when  I  had 
finished  it,  I  felt  amply  repaid  for  the  time  and  small 
sum  of  money  expended  on  it.  I  shall  now  proceed 
to  give  the  amateur  instructions  how  to  make  one, 
and  in  doing  so,  I  shall  endeavour  to  make  them  as 
explicit  as  possible.  Make  a  box  of  i.  inch  pine  18 
inches  long,  12  inches  wide,  and  8  inches  deep,  inside 
measurement ;  also  make  a  lid  to  cover  it,  but  cut  it 
across  8  inches  from  one  end  and  hinge  with  two 
small  hinges.  Now  get  some  lampblack  and  glue 
size,  and  black  inside  and  out.  Then  procure  from 
an  optician  a  double  convex  lens  (cost  about  2s.),  also 
you  require  a  piece  of  looking  glass  12  inches  square, 
and  a  piece  of  ground  glass  the  same  size,  that  is  all 
you  need  buy.     Now  make  a  tube  of  cardboard  the 


FIG.  25. — CAMERA  OBSCURA. 

size  of  the  lens  ;  this  may  be  done  by  making  a  piece 
of  wood  the  same  circumference  as  the  lens,  and  past- 
ing thick  writing  paper  round  it  until  the  tube  is 
made,  then  draw  the  wood  out  when  the  paste  is  dry  ; 
it  would  be  as  well  to  apply  a  little  grease  to  the  wood 
to  prevent  sticking;  the  tube  must  be  8  inches  long. 
Now  bore  a  hole  in  the  centre  of  one  end  of  the  box, 
into  which  place  the  tube,  with  the  lens  fastened  in 
it,  but  do  not  make  the  tube  itself  a  fixture,  as  you 
will  require  to  move  it  in  or  out  as  a  telescope,  to  adjust 
the  focus.  Having  done  this,  in  the  opposite  end 
place  the  mirror,  reclining  backwards  at  an  angle  of 
45  degrees,  or  place  the  glass  near  the  edge  with  one 
top  of  the  box,  and  this  will  give  you  the  angle. 
Insert  the  ground  glass,  laying  flat  under  the  flap  of 
the  box,  it  may  rest  on  small  slips  of  wood  glued 
to  the  sides.  Now  make  the  back  part  of  the  lid  a 
fixture,  and  your  camera  is  complete.  To  use  the 
camera,  place  the  tube  opposite  to  the  objects  ;  and 
having  adjusted  the  focus,  their  image  will  be  thrown 
on  the  ground  glass,  where  it  may  be  easily  copied  in 
pencil  or  in  colours.  By  referring  to  sketch,  the 
rsader  will  perceive  at  a  glance  what  I  have  described. 
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p  HE  attention  that  has  been  paid  of  late  years  to 
technical  education  has  stimulated  educational 
publishers  to  produce  practical  text-books  and 
manuals  for  the  student,  setting  forth  the  first 
principles  of  constructive  art,  and  leading  him 
onwards  and  upwards  to  their  application  to  the  different 
processes  involved  in  the  various  trades  that  are  carried  out 
by  manual  labour.  Mr.  Thomas  Murby,  Educational  Pub- 
lisher, 3,  Ludgate  Circus  Buildings,  E.  C,  has  recently  made 
a  noteworthy  addition  to  educational  works  of  a  technical 
character  in  general,  and  his  own  in  particular,  in  "  Murby 's 
Science  and  Art  Series,"  embodying  details  of  building  con- 
struction for  the  use  of  students  and  science  classes,  reduced 
from  drawings  prepared  by  Arthur  Harland,  A.R.I.B.A. 
Part  I.,  which  contains  four  large  plates,  17^  inches  by  1 1 J 
inches,  and  is  sold  at  is.  4d.,  gives  all  the  illustrations  neces- 
sary to  illustrate  the  ordinary  methods  of  appl)ingiron  to  the 
construction  of  roofs,  with  brief  notes  for  the  assi-tance  of 
the  student,  an  iron  roof  of  50  feet  span  being  chosen  as  a 
suitable  example.  The  illustrations  are  both  clear  and  com- 
plete in  detail,  and  thus  leave  nothing  further  to  be  desired 
or  required.  They  are  drawn  to  scale  as  a  matter  of  course, 
and  while  no  one  who  can  read  a  plan  can  fail  to  understand 
them,  the  study  of  them  will  greatly  help  beginners  who 
cannot  immediately  comprehend  a  plan  when  it  is  put  before 
them.  It  is  of  the  first  importance  that  all  workmen, 
whether  professionals  or  amateurs,  should  be  able  both  to 
produce  working  drawings  to  scale,  and  to  read  those  pro- 
duced by  others  at  sight.  I  have  been  led  to  say  this  because 
I  have  learnt,  much  to  my  surprise,  that  there  are  so  many 
who  find  it  difficult  both  to  draw  and  to  read — a  difficulty,  I 
trust,  that  will  be  less  felt  by  the  next  generation. 

The  approach  of  Christmas  affords  a  pleasant  reminder 
to  all  who  are  fond  of  skating,  that  they  may  soon  have 
another  opportunity  of  indulging  in  this  healthful  and  exhil- 
arating pastime.  As  the  time  for  skating  may  come  at  this 
period  of  the  year  sooner,  perhaps,  than  any  of  us  may  ex- 
pect, it  is  as  well  that  those  who  are  not  already  provided 
with  the  necessary  appliances,  or  who  think  of  replacing 
skates  that  are  worn  out,  should  do  so  at  once.  With  this  view, 
I  venture  to  call  the  attention  of  my  readers  to  the  specialties 
in  skates  of  Messrs.  Theobald  and  Co.,  20,  Church  Street, 
Kensington,  London,  W.,  which  are  strong,  well  made,  and 
beautifully  finished,  and  are,  moreover,  very  cheap.  This 
firm  supplies  Polished  Wood  Skates,  for  3s.  6d.  per  pair, 
carriage  free  per  parcel  post.  These  skates  are  furnished 
with  broad  straps  to  go  over  the  front  part  of  the  foot,  which 
tend  to  render  them  more  comfortable  to  the  wearer  and 
more  secure.  They  are  best  and  safest  for  beginners,  I  am 
inclined  to  think,  though  they  are  not  so  easily  and  quickly 
fitted  to  the  foot  as  the  Acme  Skates,  which  can  be  put  on 
and  taken  off  in  a  moment,  by  touching  a  small  lever.  The 
Acme  Skates  are  made  of  steel  throughout,  and  are  sup- 
plied, carriage  free,  at  js.  6d.  per  pair,  or  10s.  6d.  nickel 
plated. 

Amateurs  who  are  developing  a  taste  for  house  decora- 


tion, and  may  desire  to  paint  their  mantelpiece  in  imitation 
of  marble,  will  be  glad  to  know  that  the  Editor  of  "The 
Journal  of  Decorative  Art,"  published  monthly  at  7d.,  by 
Henry  Vickers,  317,  Strand,  W.  C,  announces  the  completion 
of  a  few  sets  of  marble  patterns,  part  of  which  are  already 
disposed  of.  Those  who  me  desirous  of  securing  one  of  the 
remaining  sets  shouM  apply  at  once,  as  it  will  be  some  lime 
before  any  more  will  be  available.  The  price  of  these  sets 
is  not  mentioned,  but  a  letter  to  the  Editor  of  "  The  Journal 
of  Decorative  Art,"  care  of  the  publisher,  will  doubtless  elicit 
the  information  that  I  am  unable  to  give. 

Those  who  wish  to  preserve  their  plants  in  unhealed 
houses  in  time  of  hard  frost  and  excessive  cold  and  damp, 
should  turn  their  attention  to  "  Gillingham's  Heat  Radiator," 
which  I  am  inclined  to  believe  is  the  best  extant  appliance  of 
the  kind  for  carrying  out  the  purpose  in  view.  The  appa- 
ratus may  be  roughly  described  as  a  horizontal  metal  cylinder, 
closed  at  each  end,  and  supported  on  pillars  standing  in 
circular  trays.  In  the  centre  of  the  lower  part  of  the  cylin- 
der is  a  hole  with  a  short,  trumpet-shaped  receiver  fiited  to 
it,  into  which  enters  heat  from  a  gas  stove  or  oil  lamp  placed 
immediately  below  it.  The  heat  thus  received  is  held  in 
volume  by  the  large  horizontal  cylinder,  and  dissipated  by 
radiation  through  the  glass  house  or  room  in  which  the 
apparatus  is  placed.  The  supports  on  which  the  cylinder  is 
sustained  are  hollow,  and  fitted,  where  gas  is  burnt,  with  pro- 
duct pipes  which  admit  of  the  escape  of  carbonic  acid  gas, 
which  is  taken  in  and  absorbed  as  nourishment  by  the  plants., 
the  oxygen  which  is  given  off  by  them  adding  to  the  supply 
of  this  gas  required  by  the  lamp  or  gas  to  sustain  com- 
bustion. No  product  pipes  are  necessary  where  oil  is  burnt. 
For  a  conservatory  8  feet  by  10  feet,  or  for  a  room  15  feet 
square,  a  radiator  feet  long  and  4$  inches  in  diameter,  costing 
in  black  iron,  31s.  6d.,  and  in  galvanized  iron,  33s.,  heated 
by  a  I  inch  duplex  lamp,  or  2  inch  ring  gas  burner,  con- 
suming about  6  or  7  feet  per  hour,  is  sufficiently  large,  but  a 
radiator  6  feet  long  and  6  inches  in  diameter,  heated  by 
one  of  Gillingham's  4  inch  single  wick  Cleopatra  lamps,  or 
a  3  inch  ring  gas  burner,  costing  in  black  iron,  44s.  6d.,  or  in 
galvanized  iron,  47s.,  is  sufficient  for  a  conservatory  10  feet 
by  15  feet,  or  a  room  20  feet  square.  Glass  houses  let  off 
heat,  and  this  is  the  reason  why  the  radiator  will  heat  a  large 
room  as  efficiently  as  a  small  conservatory.  Being  simple  in 
construction,  easily  managed,  and  non-injurious  to  plant  life, 
this  warming  apparatus  deserves  the  attention  of  all  amateurs 
who  are  fond  of  flowers  in  winter. 

Messrs.  Booth  Brothers,  Engineers  and  Mechanical  Tool 
Manufacturers,  63,  Upper  Stephen  Street,  Dublin,  have  sent 
me  a  specimen  of  a  neat  little  case  containing  materials  for 
French  polishing.  The  case  itself  is  made  of  white  wood, 
beautifully  put  together,  and  is  6f  inches  by  5!  inches  by 
3I  inches  in  external  dimensions.  It  contains  at  the  back 
three  bottles  filled  with  spirits  of  wine,  linseed  oil,  and  French 
polish,  and  in  front  three  glass  varnish  cups,  for  receiving  a 
portion  of  the  contents  of  the  bottles  when  in  use.  The 
varnish  cups  are  sustained  on  a  slip  of  wood  with  a  hole  in 
the  centre  as  a  means  of  easy  withdrawal  from  the  ledges  on 
which  it  is  supported.  The  recess  below  this  slip  of  wood 
is  useful  as  a  receptacle  for  cotton  wool  and  other  materials 
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used  in  applying  the  oil,  polish,  etc.   Very 
clear  and  precise  directions  for   carrying 
out  the  process  are  sent  with  the  case  ; 
but  these  I  need   not  repeat  here,  as  the 
first  of  a  series  of  instructions  on  French 
polishing,   written   by   a   practical  man, 
who   is   himself  a   professional    French 
polisher,  appears  in  this  Part.     The  case 
and  its  contents  are  shown  in  the  accom- 
panying  illustration.     The  price  of  the 
case  complete  is  5s. ,  and  it   can  be  sent 
to   any   address    by  parcel  post — let  us 
ignore  and  refuse  to  adopt'the  ungrammatical  "  Parcels  Post" 
of  the  Post  Office  authorities,  which  is  on  a  par  with  the 
Admiralty  method  of  spelling  "  doterel,"  recte  dotterel — for 
6d.  extra.     Messrs.  Booth  Brothers  send  out  an  illustrated 
catalogue  at  3d.  post  free,  containing  a  full  list  of  all  their 
specialties  in  tools,  patterns,  and  materials  for  fret  cutting, 
solid  carving,   polishing,   staining,  varnishing,   etc.      Please 
note  that  this  firm   supplies  silvered  glass  for  mirrors,  for 
brackets,  and  all  kinds  of  furniture  in  which  mirrors,  large  or 
small,  can  be  introduced. 

Since  there  has  been  a   reaction  in  favour  of  what  is 
familiarly  known  as  "  Queen  Anne  furniture,"—  winch  I  do 
not  admire,  at  all  events  for  chairs  and  tables,  because  the 
legs  are  so  very  suggestive  of  weakness — the  brassfounders 
have  been  turning  their  attention  to  the  production  of  cabinet 
furniture  and  fittings  in  brass,  many  of  which  are  quaint  and 
pretty  in  design,   and   excellent  imitations  of  the  fine  old 
work  in  this  material  which  is  to  be  seen  on  antique  furni- 
ture.     The  only  objection  that  exists  in  the  use  of  brass 
fittings  is,  that  in  nine  cases  out  of  ten,  in  cleaning  the  brass 
the  paint  or  polish  of  the  article  to  which  it  is  fixed  is  seriously 
damaged    either   by   dirt   or 
friction.       Therefore,    when 
applying  brass    finger-plates 
to       doors,       or       handles, 
scutcheons  of  locks,  etc.,  to 
cupboards,   furniture,  etc.,  I 
prefer    to    interpose    a   thin 
piece   of  ebony  between  the 
brass   and    the    material    of 
which  the  door  or  piece  of 
furniture  is  made,  rather  than 
screw    the    fittings    to    the 
wood    itself.       The     ebony 
should   project    beyond    the 
brass,  and  be  cut  in  accord- 
ance with  its  outline,  so  as  to 
form  an  equal  margin  to  the 
metal  fitting  all  around  it  and 
about  it,  and  the  edge  should 
be  taken  off  with  sand-paper, 
or  a  very  fine  rasp.    The  pro- 
jecting   ebony    serves   as    a 
guard  to  the  polished   wood 
below   and   round    it   when 
the    brass  is  being  cleaned, 
and  it  serves  as  a  foil  to  lend 


extra  brilliancy  to  the  metal  when 
polished.  The  thinnest  ebony  used  in 
fret  cutting  or  for  veneer  is  thick  enough. 
To  return,  however,  to  the  bra*s  fit- 
tings for  cabinet  work  of  the  present  time, 
I  give  in  the  larger  illustration  that 
accompanies  this  article,  specimens  of 
swing-handles,  and  pendants  for  drawers, 
that  are  supplied  by  Messrs.  R. 
Melhuish  &  Sons,  85  and  87,  Fetter 
booth  brothers'  c-ase  of  materials    Lane,  E.  C,  at  the  prices  stated.    Taking 
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the    knobs   with   pendants    first   ot   all, 
Fig.  I,  whose  rose  is  I   inch  in  diameter  is  sold  at  is.  id. 
each,  or   lis.  6d.  per  dozen;  Fig.  2,  J  inch  in  diameter,  at 
9d.  each,  or  8s.  3d.  per  dozen  ;  and  Fig.  3,  J  inch  in  dia- 
meter, at  9d.  each,  or  8s.  per  dozen.     These  have  screws  at 
the  back,  similar  to  dresser  hooks,  and  are  screwed  into  the 
wood  in  the  same  way.     Care  must  be  taken,  therefore,  to 
let  the  screw  enter  the  wood  perpendicularly  to  its  surface, 
otherwise  the  rose  will  not  touch  the  wood  in  every  part  as  it 
ought  to  do  when  driven  home.     Figs.  4  and  5  are  attached 
by  brass  mushroom-headed  screws  :  Fig.  4  is  I  inch  in  dia- 
meter, and  is  sold  at  iod.  each,  or  9s.  6d   per  dozen  ;  Fig. 
5  has  a  base  plate  2  inches  by  I  inch,  and  is  sold  at  9d.  each, 
or  8s.  6d.  per  dozen.     The  swing  handles  shown  in  Figs.  6 
to    11,  inclusive,  are  attached   by  brass  mushroom-headed 
screws.     Fig.  6  is  i\  inches  by  one  inch,  and  is  sold  at  5W. 
each,  or  5s.  per  dozen  ;  Fig.  7,  3  inches  by  I  inch,  6Jd.  each, 
or  5s.  9d.  per  dozen  ;  Fig.  8,  3^  inches  by  ij  inch,  7d.  each, 
or  6s.  6d.  per  dozen.     The  next  group  is  more  elaborate  in 
design,  but  I  have  said  little  or  nothing  on  this  point,  because 
in  each  case  the  illustrations  will  speak  for  themselves.     Fig. 
9  is  2§  inches  by  i  inch,  and  is  sold   at  9d.  each,  or  Ss.  6d. 
per  dozen  ;  Fig.  10,  3  inches 
by  I  inch,  is.  each,  or  ios.6d. 
per  dozen;  Fig.  11,  33  inches 
by  \  inch,  is.  3d.  each,  or  13s. 
per  dozen.     The  last  group, 
comprising  Figs.  12,  13,  and 
14,  are  fixed  by  means  of  a 
screw   projecting    from    the 
back  of  the  base-plate,  like 
the  pendants  in  Figs.  I,  2, 
and  3.   Of  these,  Fig.  12  is  2 
inches  by  J  inch,  and  is  sold  at 
9id.  each,  or  9s.  per  dozen  ; 
Fig.  13,  2\  inches  by  I  inch, 
lid.   each,    or   10s.  6d.    per 
dozen  ;  and  Fig.  14,  3  inches 
by  1^  inch,   Is.  2d.  each,  or 
12s  per  dozen.     I  have  been 
particular  in  giving  prices,  be- 
cause these  being  known  the 
buyer  can  belter  judge  what 
will  suit  his  pocket.     I  may 
add    that    no    reduction    is 
made  on  quarter  dozens,  but 
that   half-dozens  are  sold  at 
the  rate  charged  for  dozens. 
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[The  Editor  reserves  to  himself  the  right  of  re- 
fusing  a  reply  to  any  question  that  may  be  frivolous 
or  inappropriate,  or  devoid  of  general  interest. 
Correspondents  are  requested  to  bear  in  mind  that 
their  queries  will  be  answered  only  in  the  pages  of 
the  Magazine,  the  information  sought  being  sup- 
plied for  the  benefit  of  its  readers  generally  as  well 
as  for  those  who  have  a  special  interest  In  obtaining 
it    In  no  case  can  any  reply  be  sent  by  post-] 

Pianoforte  Tuning. 

Corselits  Nepos  sends  the  following1 
method  of  tuning-  a  piano  without  having1 
recourse  to  the  services  of  a  professional 
tuner.  He  says :  A  piano  is  tuned  "  not  with 
every  note  true,  hut  with  each  note  equally 
out  of  tune."  'Were  each  key  made  per- 
fectly in  tune,  the  range  of  the  instrument 
would  be  confined  to  one  key.  The  notes 
are  therefore  tuned  so  that  the  harmonies 
of  one  key  will  blend  with  other  keys. 
Sow,  to  accomplish  this  requires  a  fine  ear, 
so  as  to  distinguish  the  exact  amount  of 
variation  from  true  that  each  note  must 
be  put.  This,  I  need  hardly  add,  can  only 
be  acquired  by  much  practice.  A  piano- 
tuner  charges  5s.  each  visit,  and  he  gene- 
rally make3  four  visits  per  annum— this 
makes  20s.  a  year.  I  purpose-  to  show  how 
for  10s.  a  little  instrument  may  be  made 
that  will  last  a  life-time,  and  "do  away 
with  the  need  of  a  trained  ear  in  tuning  a 
piano."  Professionals  may  laugh  at  this 
statement,  but  "  let  those  laugh  who  win." 
Let  me  state  once  for  all,  a  pitch  pipe 
will  not  answer  the  purpose.  I  will  now 
proceed  to  explain.  I  have  said  that  the 
notes  are  made  equally  out  of  tune.  I 
therefore  take  twelve  tuning  forks,  middle 
C  to  B,  and  have  them  tuned  by  the  manu- 
facturer, so  as  to  make  twelve  notes  of  the 
proper  concert  pitch,  but  equally  out  of 
tune,  as  is  required  in  a  piano.  I  thus  get 
an  octave  correct,  including  the  sharps  and 
flats.  The  forks  are  tuned  as  follows  : — C 
(perfect),  G  (a  shade  flat),  F  (slightly 
sharp),  D  (nearly  true),  A  (perfect),  E 
(rather  flat),  B  (slightly  flat),  F  sharp 
(rather  sharp),  C  sharp  (slightly  sharp), 
etc.,  etc.  The  above  will  show  what  I 
mean,  and  the  manufacturer  of  the  tuning 
forks  will  know  directly.  Now,  with  these 
twelve  forks,  we  have  a  full  octave  of  the 
piano.     Tune  the  octave  of  the  piano  to 
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A,  Pieeeof  Ash  with  holes  to  stick  Forks  in  ; 
£,  .Vjund-hole  in  top  of  box ;  C,  Top  of  box. 

the  forks.  "When  this  is  done,  sound  the 
octave  of  each  of  your  tuned  notes,  and 
tune  it  dead,  that  is,  that  the  two  notes 
sound  as  ons  note.  Carry  this  plan  both 
up  and  down  the  piano  until  all  the  notes 
are  tunei,  and  if  the  forks  are  correct,  and 
if  the  first  octave  of  the  piano  was  tuned 
to  the  forks,  the  whole  piano  will  be  in  tuna. 
Perhaps  the  Editor  will  recommend  a 
maker  of  tuning  forks  to  the  readers  of 
Amateur  Wgek.  It  would  be  out  of  place 
for  me  to  do  so.  Arrange  forks  on  the 
top  of  a  small  box,  it  will  act  as  a  sound- 
board for  them. 


Scales  for  Working  Dra-wings. 

E.  P.  (Sheffield)  writes :— I  forward  the 
following,  thinking  it  a  very  good  method 
of  making  scales  for  working  drawings, 
and  it  may  be  useful  to  many  readers  of 
Amateur  "Wore.  Procure  a  piece  of  thick 
paper,  and  mark  a  line  a  b  with  inches  on 
it.  At  c  (an  inch  from  a)  draw  a  line  c  d 
any  length  at  right  angles  to  a  b.  Draw 
lines  from  1,  2,  3,  4,  5,  6,  7  (on  the  left  of 
c  d)  to  d,  and  1,  2,  3,  etc.  (on  the  right)  to 


SCALES  FOR  WORKING  DRAWINGS. 

d.  To  make  a  scale  of  "i,"  draw  a  line  in 
centre  of  c  d  parallel  to  a  b,  and  you  will 
have  the  scale  required.  For'*  J,"  divide 
c  d  into  four  equal  parts,  and  draw  a  lino 
parallel  to  a  b.  For  "  \,"  divide  c  d  into 
eight  equal  parts.  For  "  TV*  into  sixteen 
equal  parts,  and  so  on.  This  scale,  if  care- 
fully made,  will  be  as  correct  as  is  possible 
to  make  it. 

Building'  Engines. 
Le  C;d. — (1.)  To  make  the  engine  you 
speak  of  from  Messrs.  Lee's  castings,  you 
will  require  a  knowledge  of  and  practice  in 
filing  and  fitting.  You  will  find  instruc- 
tions for  this  in  the  articles  on  "Lathe 
Building  for  Amateurs,"  now  appearing  in 
this  Magazine.  (2.)  The  work  in  building 
all  kinds  of  engines  must  be  done  with  the 
utmost  nicety  and  accuracy,  but  I  do  not 
think  you  would  have  to  spend  more  time 
and  labour  in  building  a  gas  engine  than 
you  would  in  putting  together  the  parts  of 
any  ordinary  engine.  (3.)  I  cannot  say 
precisely  when  the  papers  suggested  by 
Tricyclist  will  be  commenced.  They  must 
follow  "  Lathe-Building  for  Amateurs." 
Why  do  you  not  procure  castings  and  build 
a  small  lathe  for  yourself  ?  You  would  thus 
gain  practice  for  the  more  ambitious  work 
of  constructing  an  engine. 

Whitewashing",  etc. 
J.  S.— I  am  pleased  to  hear  that  my  reply 
to  you  was  helpful,  and  therefore  satisfac- 
tory. (1.)  You  can  do  very  well  without 
the  sulphate  of  zinc  in  any  whitewash  that 
you  may  require  to  make.  (2.)  In  making 
a  window  sash  in  which  there  are  many 
panes,  make  the  frame  first,  then  the  two 
uprights  from  top  to  bottom  of  the  frame, 
and  then  the  two  cross-pieces  in  each  longi- 
tudinal compartment.  The  cross-pieces 
are  grooved  and  mortised  into  the  uprights 
and  into  the  frame ;  the  uprights  also  are 
mortised  into  the  top  and  bottom.  In 
making  a  plain  frame  of  rectaugiilar  wood, 
you  may  halve  the  pieces  into  one  another, 
and  nail  on  two  slips  to  form  the  rebate  for 
the  glass.  Whenever  you  are  in  doubt 
about  the  construction  of  any  piece  of  work, 
the  shortest  and  best  way  of  getting  at  it 
is  to  buy  an  old  piece,  as,  for  example,  an 
old  window  sash,  and  take  it  carefully  to 
pieces.    I  have  bought  old  window  sashes 


for  greenhouse  lights  at  6d.  or  Is.,  and 
this  would  be  no  great  amount  to  pay  for 
learning  how  any  special  kind  of  work  is 
done. 

Polishing  Pebbles. 
E.  J.  F.  (Dateton).— The  information  you 
ask  for  with  regard  to  polishing  pebbles 
has  been  given  already  iu  page  404  of  Vol. 
II.  of  Amateur  Work,  and  to  this  I  must 
refer  you. 

Cost  of  Binding  "Amateur  Work." 
J.  B.  (Stoel;ton-on-Tces).— You  will  beable, 
I  should  thiuk,  to  find  a  binder  in  yourown 
town  who  will  bind  your  volume  for  you. 
The  publishers  supply  cases  for  2s.  each. 
These  can  be  obtaiued  from  any  bookseller. 
The  binder,  probably,  would  sew  the  sheets 
together  and  place  them  in  the  cases  for 
Is.  or  Is.  3d.  per  volume.  For  the  sake, 
however,  of  strength,  which  is  a  thing 
much  to  be  desired  in  the  binding  of  a  book 
of  reference,  I  advise  you  to  (get  your 
volumes  strongly  half-bound  in  leather 
backs,  and  to  put  the  folding  supplements 
under  flaps  attached  to  the  edges  of  one  of 
the  sides  of  the  cover.  Inside  the  third  page 
of  cover  is  the  best  position,  that  is  to  say, 
between  the  last  page  of  book  and  the  in- 
side of  cover. 

Fret-Work  Boxes. 
E.  F.  [Sheffield).— (1.)  You  ask  me  to  tell 
you  "the  best  method  of  fitting  fretwork 
boxes  together  so  as  to  keep  the  sides  at 
right  angles."  If  the  sides  are  cut  true  to 
squares  they  cannot  fail  to  fit  accurately  at 
right  angles.  If  you  do  not  possess  a  square 
you  should  provide  yourself  with  one,  and 
use  it.  With  regard  to  fastening  up  the 
sides,  they  may  be  glued  up,  and  nailed  to- 
gether with  4-inch  wire  tacks.  There  is, 
however,  a  neater  way  used  in  putting 
small  boxes  together,  which  is  shown  in 
Fig.  1.  In  this  a  rebate  is  cut  at  each 
end  of  the  sides,  a,  b,  and  the  ends,  one  of 
which  is  shown  at  c,  are  dropped  into  the 
rebates.  The  joints  are  then  glued  up,  and 
the  box  tied  round  with  string  or  narrow 
tape  until  the  glue  is  hard  and  dry.  Or 
you  may  bevel  off  the  sides  of  the  pieces  at 
an  angle  of  45°,  as  shown  by  the  lines  a  b, 
c  d,  in  Fig.  2.    Then  clamp  the  pieces  to- 


MODES  OF  JOINING  SIDES  OF  BOXES, 
gether  in  the  position  they  will  occupy 
when  finally  fixed,  and  with  a  tenon  saw 
make  saw  cuts  at  the  angles  in  two  or  three 
places  at  each  angle  or  corner.  Then  glue 
the  pieces  together,  and  insert  thin  pieces 
of  wood  similar  to  the  pieces  into  the  saw 
cuts.  These  thin  pieces  must  also.be  glued. 
Tie  up  the  box  until  dry,  as  before.  (2.)  I 
am  not  acquainted  with  any  work  specially 
devoted  to  "  Cabinet  Case  Making,"  but  if 
you  will  state  what  kind  of  case  you  wish 
to  make,  you  Bhall  have  such  help  in  carry 
ingont  the  work  as  can  be  given  in  these 
pages. 
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Cost  of  Patent. 

G.  S.  (Polcesdown) .— The  Office  of  the 
Commissioners  of  Patents  is  at  25,  i,  uth~ 
amp'on  Buidnys,  Chaneery  Lane,  London, 
W  C.  The  new  patent  laws  do  not  come 
into  operatiou  until  January  1,  188 ',  and 
the  papers  aunouncing  the  conditions  and 
cos^s  of  obtaining  a  patent  are  not  yet 
ready.  Meanwhile,  with  the  object  of 
aff  rding  information  to  the  public,  the 
following'  notice  has  been  issued  by  direc- 
tion of  the  Board  of  Trade:— 

1.  Applications  aud  all  other  documents 
will  be  required  upon  strong  wide-ruled 
foolscap  papa''  (written  or  prinied  on  une 
side  Oiily  ,  having  a  margin  of  two  in  hes 
on  the  'eft  hand  part  thereof.  The  use  of 
parchment  will  be  discontinued.  Copies  of 
Specifications  will  be  no  longer  required. 

2.  The  sizes  of  drawings  will  remain  un- 
changed, but  they  will  be  reqxiired  upon 
drawing  paper  instead  of  on  parchment.  A 
copy  of  the  drawings  will  be  required  upon 
thin   nristjl  to  trd. 

3.  Forms  of  application  (stamped)  will 
be  plac  d  on  sule  at  the  chief  post-offices 
m  the  Unite  1  Kingdom. 

4.  The  forms  required  for  an  application 
will  be  (a)  for  provisional  protection ;  ap- 
plication form  and  form  of  provisional 
specification  ;  (b)  for  complete  protection 
application  form  and  form  of  complete 
specifications.  When  n'complete  specifica- 
tion is  not  left  in  the  first  instance,  it  may 
be  left  at  any  time  within  nine  months  after 
applicat  on  for  provisional  protection. 

5.  The  fees  will  be  £l  for  each  stamped 
form  of  application,  and  £3  for  each 
stanped  form  of  complete  specification. 
No  fee  will  be  charged  for  the  form  of 
provisional  specification. 

6.  Applications  may  be  left  at  the  Patent 
Office  or  sent  by  post.  If  sent  by  post  they 
must  be  addressed  to  the  Comptroller, 
Patent  Office. 

7.  The  "declaration"  in  the  application 
form  must  be  made  by  the  inventor  or  in- 
ventors. All  other  documents  may  be  pre- 
pared and  signed  by  agents. 

During  the  remainder  of  the  present 
year,  applications  for  letters  patent  must 
be  proceeded  with  in  accordance  with  the 
existing  laws  and  rules.  At  present  the 
cost  of  a  patent  for  three  years  is  £25.  Sub- 
sequent payments  to  continue  the  patent 
in  force  are  £50,  to  be  paid  before  expira- 
tion of  third  year,  and  £100  to  be  paid 
before  expiration  of  seventh  year— making 
the  total  cost  of  a  patent  for  fourteen 
years  £175.  Papers  containing  details  of 
the  Stamp  Duties  and  fees  payable  on  and 
in  connection  with  letters  patent,  and  the 
necessary  information  for  intending  appli- 
cants, may  be  obtained  at  the  address  given 
above. 

Subjects  In  Amateur  Work. 
F.  C.  R.  (Westminster  Brid-jc  Road)  writes  : 
— Could  you  inform  me  how  many  subjects 
commencing  in  this  year's  Amateur  Work 
(i.e  ,  Vol.  II. J  have  bee»  sufficiently  treated 
to  enable  an  amateur  to  begin  doing  a  little 
of  them  for  himself  ?  [Yes  !  I  can  give  you 
the  information  you  require  without  much 
trouble.  My  answer  is,  "  Every  one  of 
them."— Ed.]. 


Telescope  Dining  Table. 
Myers, — Your  request  for  instructions 
for  making  a  telescope  dining  table  and  for 
converting  an  ordinary  four-legged  table 
into  a  table  of  this  description,  has  been 
forwarded  to  "  Pitch-1'lne,"  the  author  of 
"  Home-Miide  Furniture,"  who  will  doubt- 
less include  the  arti  le  of  furniture  that 
you  require  in  his  scbeme,  and  give  special 
instructions  for  the  conversion  of  the  table. 

Cheap  Printing  Press  and  Mater'als. 
A.  S.  writes: — I  have  no  doubt  there  are 
many  readers  of  Amatkur  Work  wh<>  fiud 
themselves  in  the  same  po^itiou  I  was  a  few 
months  ago,  that  is,  tbey  would  like  to 
turn  their  hands  to  priuting,  but  have  not 
the  means  to  purchase  one  of  the  self- 
inkiug  presses  which  are  so  much  recom- 
mended. To  all  such  I  would  say,  write 
to  Mr.  H.  Jarvis,  jun  ,  Kailskam,  Sus  ex 
(enclosing  stamps),  for  specimens  of  work 
done  on  his  amateur  press,  which  I  did,  to 
my  complete  satisfaction.  I  beUeve  his 
press  is  the  best  and.  heapest  press  extant. 
I  have  seen  several  different  kinds  since, 
but  have  no  hesitation  in  sajing  that  the 
Jarvis  press  beats  them  all.  Mr.  Jarvis 
also  supplies  type  and  all  materials  at  very 
reasonable  prices,  as  anyone  can  see  by  his 
list.  I  trust  you  will  insert  this  for  tho 
benefit  of  my  brother  amateurs.— [Will 
A.  S.,  or  Mr.  H;  Jarvis,  send  a  description 
of  the  Jarvis  press  for  insertion  iu  Ama- 
teur Work,  or  send  one  for  inspection  to 
be  noticed  in  "Notes  on  Novelties?"— 
Ed.]. 

Hints  to  Fret-Sawyers. 

Egroeg  writes  :  —  There  are  various 
methods  adopted  to  get  the  design  wished 
to  be  cut  out  on  to  the  wood— viz.,  Black- 
lining  the  design  on  the  wood  ;  copying  it 
on  tissue  paper  and  pasting  the  copy  on ; 
and  pasting  the  "original"  (nr  bought) 
design  on  ;  and  in  the  two  latter  cases 
damping  the  paper,  after  the  design  is  cut 
out,  and  scraping  it  off.  Now  what  I  do  is 
this  :  With  strong  gum  I  gum  one  or  more 
sheets  of  plain  paper  on  the  wood,  aud  then 
on  the  top  of  this  paste  the  "original" 
design.  After  the  design  is  cut  out,  I  get 
some  hot  water  in  a  vessel  large  enough  to 
hold  the  wood,  and  lay  the  wood,  paper 
downwards,  on  to  the  water.  In  a  few 
seconds  the  design  drops  off.  I  then  take 
the  wood  and  dry  it,  as  far  as  possible,  with 
a  cloth,  and  put  it  under  a  heavy  weight, 
and  let  it  stay  until  morning,  or  till  such 
time  as  I  am  at  liberty  to  proceed  with  the 
filing,  etc.  (The  wood,  when  placed  under 
the  weight,  never  warps,  indeed,  it  often 
fetches  it  straight.)  I  then  take  the  de- 
signs out  of  the  water,  and  lay  them  by  to 
dry.  Original  designs  treated  in  this  way 
are  more  often  than  not  saved,  and,  in  any 
event,  I  get  one  or  two  more  designs.  If 
I  do  not  require  them  at  the  time,  I  put 
them  by,  and  when  they  are  to  he  used  I 
paste  them  on  a  different  colour  paper,  and 
then  on  to  the  wood,  and  thus  get  a  new 
copy  if  the  other  one  will  not  do  to  use 
again.  To  those  who  have  several  copies 
of  one,  say,  bracket  to  make,  this  method 
is  in  the  end.  a  very  great  saving  of  expense 
in  buying  f  reeh.  designs,  or  time  and  trouble 
in  copying. 


A  Crad'e  to  Move  by  Clockwork. 

H.  M.  C.  L.  writes :— "  I  believe  there  ap- 
peared a  few  months  ago  in  Amateur 
Work  a  promise  of  instructions  for  making 
a  cradle  t  >  move  by  clockwork  ;  and  having 
been  a  subscriber  from  the  first.  I  have* 
therefore,  looked  every  number  up  to  the 
present,  but  it  has  not  yet  appeared.  I 
would  be  much  obliged  if  you  would  hurry 
it  on  in  the  next  month's  Number."  The 
promise  was  conditional,  and  wholly  con- 
tingent on  the  supply  of  the  desired  infor- 
mation by  one  of  the  many  readers  and 
corre-pondents  of  this  Magazine.  I  am 
sure  if  any  one  of  them  knows  bow  to  make 
such  a  piece  of  machinery,  he  will  readily 
tell  you.  I  am  afraid,  however,  that  you 
would  find  it  a  bad  thing  for  a  baby,  because 
tbe  rate  of  locking  would  be  unif"rm,  and 
therefore  monotonous.  Snmetmes  babies 
want  to  be  rocked  a  little  faster  than  tbe 
normal  rate,  and  sometimes  a  little  slower, 
and  when  fast  a-leep  they  do  not  require 
rocking  ;  so,  after  ail,  someone  would  have 
to  look  alter  the  clockwork,  aud  keep  it  in 
accord  with  the  reqmremeuts  of  the  baby; 
I  think,  therefore,  you  would  find  it  more 
convenient,  and  certainly  cheaper,  t>>  rock 
the  cradle  in  the  usual  manner— by  a  gentle 
pressure  of  the  foot  on  one  end  of  one 
of  the  rockers. 

Aquarium  and  Fernery  for  Sale. 

C.  J.  C.  {Eaversiock  Hill)  writes  :— I  wish 
to  make  known  to  those  who  are  interested 
in  ferns  and  fishes,  that  I  have  an  aquarium  , 
and  fernery  combined  to  dispose  of.  It  is 
about  2  feet  square,  and  stands  aboat  6  or  6 
feet  high.  I  want  &l  10s.  from  a  cash 
buy  er. 

Unfulfilled  Promises. 

W.  H.  R. — Peccm,  but  it  is  my  misfor- 
tune not  my  fault.  Twice  have  I  entered 
into  correspondence  with  a  gentleman  who 
proposed  to  furnish  a  series  of  papers  on 
Wire  Working,  and  twice  h ive  the  negocia- 
tions  been  postponed,  apparently  sine  die. 
Again  I  arranged  with  a  qualified  writer  for 
articles  on  Smith's  Work  and  Forging,  but 
he,  too,  has  failed  me.  You  will  findsomere- 
marks  on  the  subject  in  thelastofthe  series 
of  articles  on  Brazing  and  Soldering,  and  I 
have  in  hand  a  suggestive  paper  on  it  from 
the  pen  of  the  writer  on  "Lathe  Building 
for  Amateurs,"  which  will  appear  shortly. 
So,  after  all,  you  see,  I  have  not  forgotten 
your  wants,  though  I  have  been  unable  to 
meet  your  wishes. 

Cornelius  Nepos- — There  is  a  difficulty 
in  procuring  a  writer  on  the  subject  you 
mention.  Try  to  console  yourself  with 
the  thought  that  every  thing  comes  at 
last  to  those  who  are  content  to  wait. 

Picture  Frame-Making. 

E.  F.  C.  (Eaton  Square)  writes :—  Allow 
me  to  inform  amateur  picture-frame  makers 
that  they  can  get  plain  or  ornamental  gold, 
gilt,  black,  and  oak  mouldings,  and  other 
mouldiug3  of  any  and  every  description  — 
nails,  wood  for  backs,  glass,  glue— in  fact, 
every  requisite  for  frame  making— of  Gus. 
Eochefort,  29,  Basinghall  Street,  E.C.,  quite 
close  to  Guildhall.  This  seems  to  be  the 
cheapest  house  in  London  for  tho  articles 
named. 


AMATEURS  IN  COUNCIL. 


Wanted,  a  Cmset. 
H.  "W.  (Meadowhead) . — Letters  containing 
queries  cannot  be  answered  by  post,  be- 
cause, among1  various  reasons,  any  p:ece  of 
in'ormanon  given  for  the  benefit  of  one 
reader  is  likely  to  be  useful  to  many.  (1.) 
Crusets,  or  crucibles,  are  supplied  by  Mr. 
Fletcher,  of  Warrington.  Lancashire.  He  will 
6end  you  bis  price  list-,  and  pive  you  any 
ad  rice  or  information  that  you  may  require 
on  the  subject.  (2  )  You  do  not  require  a 
furnace  for  smelling  brass — see  remarks  on 
this  in  the  articles  entitled,  "  Brass  Cast- 
ing ot  Home,"  which  have  appeared  in  Vol. 
II.  of    this    Magazine.     Although    I    am 


INFORMATION  SUPPLIED. 


Chemical  Cabinet. 
"W.  C.  C.  (Islington)  writes:— I  have  pre- 
pared the  acrompanyicg  drawing  of  a 
chemical  cabinet,  whi  h  I  hope  will  meet 
the  requirements  of  your  coirespondent, 
J.  S.  {Lockerbie),  It  ismyo^n  idea.  I  made 
one  for  myseif  some  teu  years  ago.  Mine 
is  a  small  one,  made  on  the  scale  mentioned, 
and  it  stands  upon  a  chest  of  drawers,  but 
of  course  J.  S.  can  make  it  on  any  scale  he 
pleases,  and  modify  it  so  as  to  suit  him- 
self. The  front  elevation  of  the  cabinet,  on 
a  scale  of  H  in.  to  1  foot,  is  shown  in  Fig. 


Church  Decorating,  etc. 

M.  J.  writes,  in  reply  to  Lei  :  A  sample 
sheet  of  alphabets,  suitable  for  the  pur- 
poses you  name,  is  published  by  Messrs. 
Terry  and  Co.,  of  High  Uolbon\,  W.C.  You 
bad  better  write  either  to  them  or  to  Beal 
and  Co.,  of  St.  Paul's  Churchyard,  B.C. 
[Cages  for  binding  Amateur  Work  can  be 
obtained  from  the  publishers,  price  two 
shillings  each.] 

Pine  for  Model  Boat  Building:. 

J.  TV".,  in  answer  to  J.  L.,  writes :— I  can- 
not tell  him  where  he  could  procure  tbe 
white  pine  he  asks  about.  I  would  advise 
him  to  use  yellow  pine ;  he  would  find  it 
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Fig.  1.— Front  Elevation. 


anx:oua  to  comply  with  any  reasonable  re- 
quest, I  cannot  find  space  for  the  descrip- 
tion of  a  furLace  for  smelting  brass.  Such 
an  affair  would  be  useless  to  amateurs,  and 
only  needed  by  piofessional  workers  in 
"brass  for  trade  purposes. 

Utilisation  of  Sewing-Machine  Table. 

S.  B.  {Dublin).— The  saw  that  is  described 
in  connection  with  this  subject  is  a  small 
circular  3iw,  and  not  a  fret-saw.  I  have 
rfques  ed  the  author  of  the  article  to  write 
a  supplementary  paper,  showing  how  the 
machinery  may  be  adapted  tor  working  a 
fret  saw.  You  will  find  what-  you  require 
in  Part  V.  of  "  Every  Man  His  Own  Me- 
chanic. ' ' 


Fig.  2.— End  Elevation. 
A   SMALL   CHEMICAL  CABINET. 

1 ;  the  end  elevation  in  Fig.  2,  and  the  in- 
terior, when  tbe  doors  are  removed,  in  Fig. 
3.  The  following  will  explain  the  lettering 
attached  to  the  figures  :  a,  a,  beading ;  b,  b, 
glass  doors;  c,  c,  panelled  doors;  d, 
drawer;  e,  shelf  for  small  bottles  ;  f,  com- 
partment for  large  bottles.  The  ivory  knubs 
which  serve  as  handles  fur  the  drawers,  can 
be  obtained  at  any  ivory  turner's.  Tbe 
handles  fur  the  six  lower  drawers  should  be 
twice  the  size  of  those  used  for  the  upper 
drawers. 

Stringing  Lawn  Tennis  Bat. 
Jack  Horner  would  suggest  to  H  C.  S. 
to  tit-ep  the  gut  in  water  for  a  short  time, 
and  put  it  on  tbe  bat  wet.    When  dry  it 
should  become  quite  taut. 


Fig. 


-Interior. 


will  work  nicer.  His  dimensions,  too,  are 
wrong.  He  will  find  a  beam  of,  say,  6  or 
G\  inches,  quite  enough  for  the  length  he 
gives,  viz.,  !i  feet  6  inches,  and  the  boat 
should  draw  about  six  to  seven  inches  of 
water,  both  forward  and  aft ;  sailing  models 
being  made  rather  narrower  and  deeper  than 
formerly,  depth  being  of  more  value  than 
breadth. 

Knitting  Machine. 
A.  B.  (Tottenham.  Court  Road)  writes  : — 
Your  correspondent  Anxious  cannot  do 
better  than  write  to  the  Lonlon  and  Lei- 
cester  Hosiery  Company,  41,  Charterhouse 
Square,  London,  E.C.,  for  a  price  list  of  the 
"Griswold"  Stocking  Knitter,  which  I 
know  from  experience  to  be  the  best  in  the 
market,  and  thoroughly  reliable. 
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AMATEURS  IN  COUNCIL, 


Bending  Bamboo. 

r  Eddie  Collet. — A  very  young  and  very 
ambitious  amateur,  aged  eight  years,  the 
15th  of  April  last,  wishes  to  tell  E.  B.,  who 
asked  how  to  hend  bamboo,  that  he  must 
"  put  it  in  hot  water  for  a  day,  and  it  will 
bend.  Then  tie  it  up  the  right  shape." 
[He  sends  a  sketch  of  a  sawing  machine 
that  he  has  invented,  but  I  am  afraid  the 
machine  wants  a  little  more  thinking  over 
before  it  will  work.  You  are  beginning  early, 
Eddie  Colley,  but  it  is  as  true  that  it  is 
never  too  soon  to  begin  as  it  is  that  it  is 
never  too  late  to  mend.  Made,  puer,  tua 
virtute. — Ed.]  . 

Home-Made  "Washing  Machine. 
Jack  Horner  writes  :  —  Perhaps  this  will 
suit  J.  S.  (Orkney).  It  is  easy  and  cheap 
to  make,  and  cannot  go  out  of  order  ;  does 
not  injure  the  clothes  in  any  way,  and  will 
wash  anything,  from  a  blanket  to  a  hand- 
kerchief. It  consists  of  a  tub  made  of  J 
inch  wood,  with  a  row  of  hard  wood  fillets, 
a,  a,  a,  let  into  a  semicircular  groove  in  the 
sides.  There  is  also  a  rocker,  c,  u,  b,  b, 
which  is  bo  constructed  as  to  swing  on  its 
centre,  v,  by  moans  of  the  handle,  c.  b,  b,  b 
is  a  row  of  fillets  similar  to  a,  a,  a,  but 
secured  on  the  edge  of  the  sides  of  the 


HOME  MADE  WASHING  MACHINE. 

rocker.  The  fillets  with  Bpaces  between 
are  shown  in  section  at  d.  The  clothes, 
after  being  soaped,  ore  placed  between  the 
fillets,  and,  the  machine  being  filled  with 
water,  the  rocker  is  rocked  to  and  fro  till 
the  clothes  are  clean.  The  bush  s  is  so 
constructed  that  the  rocker  rises  or  falls 
according  to  the  quantity  of  clothes  put  in 
the  machine.  The  sketch  is  i  inch  to  the 
foot.  I  will  furnish  further  particulars  if 
required. 

Water  Telescope. 
E.  W.  (.Richmond)  writes,  in  reply  to 
T.  W.  (Stofce-on-Tr«it) :— The  water  tele- 
scope  has  no  telescopic  power.  Its  object 
is  to  avoid  the  distortion  and  indistinct- 
ness caused  by  the  glare  and  ripple  and 
dust  ou  the  surface  of  water.  It  is  merely 
a  tube  or  box  of  wood  or  metal,  closed  at 
one  end  with  a  piece  of  plain  clear  glass.  It 
is  said  that  smugglers  used  to  fix  a  pane  of 
glaBS  in  one  end  of  a  cask.  Galton  recom- 
mends a  sheet  of  plate  glass  let  into  the 
bottom  of  a  boat.    I  have  examined  the 


bed  of  a  rippling  mountain  stream  through 
the  bottom  of  a  common  tumbler.  The 
glass  end  of  the  "telescope"  is  dipped 
beneath  the  water,  hut  not  deep  enough  for 
the  water  to  enter  the  tube. 


INFORMATION  SOUGHT. 

Lester  Fret  Saw  Machine. 
Fltwheel  writes:— Can  any  of  the 
readers  of  Amateur  Wore,  who  have  tried 
the  Lester  Fret  Saw  Machine,  kindly  give 
me  practical  information  concerning  it  ? 
How  does  circular  saw,  fret  saw,  and  lathe 
work? 

Winder  for  Worsted  Yarns. 

J.  D.  M.  C.  asks:— Will  any  of  your  cor- 
respondents tell  me  how  to  make  a  winder 
for  winding  worsted  yarns;  also  a  reel  for 
holding  the  yarn  while  being  winded  ? 

Coloured  Swiss  Turnery. 
W.  H.  B.  writes  : — Will  you,  or  any  of 
your  correspondents,  have  the  goodness  to 
tell  me  how  those  little  bowls,  which  you 
buy  at  a  Swiss  turnery  shop,  are  coloured 
and  varnished  ?  Where  will  you  also  meet 
with  articles  shaped  like  a  wine  glass  or 
rummer,  coloured,  with  Chinese  drawings 
on  them  ?    How  are  they  done  ? 

Scrap  Screen. 
E.  G.  T.  asks  :— Will  any  reader  of  Ama- 
teur Work  give  me  particulars  how  to 
make  a  scrap  screen,  Loth  for  making  the 
skeleton  frame  and  fixing  scraps  ? 

Inks  for  Marking  Linen. 
Marking  Inks  writes  :— Ihaveastamp  for 
marking  linen  with  marking  ink,  but  I  find 
the  irk  usually  sold  too  thin  for  this  pur- 
pose, and,  what  is  more,  so  expensive  that 
we  cannot  use  much  of  it.  Can  anyone  give 
me  the  recipe  for  making  a  good  indelible 
ink,  not  too  thin,  for  using  with  a  metal 
Btamp,  or  tell  me  where  to  procure  the 
same?  I  have  tried  the  "betel  nut"  ink 
(Maccleston's),  and  also  "Bond's,"  but 
neither  answers  well. 

Cleaning  Scales. 
E.  W.  {Richmond)  puts  the  following 
query  : — What  is  the  best  way  of  cleaning 
and  brightening  up  scales  of  wood,  ivory, 
steel,  brass,  nickel  platiug,  etc.  ?  Receipts 
for  polishing  are  innumerable  ;  but  what 
is  most  effective  for  scientific  instruments, 
without  injuring  the  fine  lines  of  delicately 
graduated  scales  ? 

Purification  of  Ground  Nut  Oil. 
E.  H.  G.  (Horselydoivn)  writes:— Can  any- 
one inform  me  how  I  can  take  the  taste 
and  colour  out  of  "  ground  nut  oil "  ?  It  is 
from  nuts  wbich  are  produced  in  South 
Africa ;  some  people  call  them  "  monkey 
nuts." 

Hand-MiU  for  Grinding  Wheat. 
J.  C.  {Heckmondwike)  writes :— I  think  if 
you  would  inform  us  how  to  make  a  hand- 
mill  for  grinding  wheat  for  home  use,  it 
would  be  a  good  thing  for  most  who  take 
Amateur  Work.  [This  is  a  good  subject. 
I  am  prepared  to  receive  papers  on  the 
method  of  making  a  hand-mill  for  the  pur- 
pose mentioned  above,  and  on  the  modes 


and  means  of  making  small  mills  for  grind- 
ing coffee,  and  for  mincing,  stuffing  sau- 
sages, etc.  Possibly  some  of  the  engineers 
who  read  this  Magazine  and  advertise  in  it 
will  undertake  to  supply  castings  for  the 
crushing  rollers,  etc.,  that  are  necessary. — 
Ed.] 

Small  Dynamo  Machine. 
G.  P.  {Glasgow)  writes:  —  I  should  be 
much  pleased  to  have  a  description  of  a 
small  dynamo  machine  for  domestic  pur- 
poses, and  hope  that  Mr.  Edwinson  will 
soon  give  one.  [Mr.  Edwinson  has  a  paper 
on  this  subject  in  hand. — Ed.]  I  saw  at 
the  Sanitary  Exhibition  here  a  cell  about 
6  in.  X  4  in.  X  2  in.  entirely  closed,  the  makers 
of  which  say  that  it  will  keep  good  for  two 
years  without  charging.  They  had  one 
with  a  bell  alone,  and  one  with  a  bell  and 
three  indicators.  Could  you  describe  it,  or 
do  you  know  any  of  your  correspondents 
that  could  do  so  ?  as  I  think  it  is  the  beBt 
of  any  I  have  seen  described  yet ;  the  price 
was  5s. 

Seasoning  Brier  Root  Pipes. 

Calumet  asks  :— Can  any  reader  inform 
me  if  brier  root  pipes  are  subjected  to  any 
process  to  prevent  their  burning  P  I  have 
turned  several  from  blocks  purchased 
from  one  of  the  leading  pipe  makers,  and 
although  they  appeared  perfect  in  quality 
when  finished,  they  have  all  burned  through, 
after  being  smoked  three  or  four  times. 
Any  information  on  this  point  will  be 
valuable  to  many  of  your  readers. 

Tent  Making. 
J.  T.  P.  {Woodhridge)  wishes  to  know  how 
to  make  a  tent,  or  to  do  something  to  relieve 
intense  pain  from  rheumatism.  [Tent 
making  involves  a  knowledge  of  sail  mak- 
ing, and  I  shall  be  glad  to  receive  papers 
on  this  subject  from  any  contributor  who 
can  handle  it.  Meanwhile,  let  J.  T.  P. 
purchase  Vols.  I.  and  II.  of  Amateur 
Work,  now  on  sale  at  7s.  Cd.  each,  and  I 
think  he  will  gather  many  hints  from  them 
for  work  that  will  help  to  relieve  the 
tedium  of  his  pain.  I  have  been  told  that 
a  saltspoonfvl  of  table  salt,  taken  in  a  tum- 
bler three  parts  full  of  cold  water,  an  hour 
before  breakfast,  acts  as  a  preventive  of 
rheumatism,  but  not  as  a  cure.  It  must  be 
taken  regularly  every  day,  and  constantly. 
If  left  off,  rheumatic  pains  will  return. 
A  new  medicine  called  "Tuna,"  said  to  be 
a  specific  cure  for  rheumatism,  Bciatica, 
lumbago,  and  gout,  has  been  introduced 
very  recently.  It  is  to  be  obtained  through 
any  chemist  in  bottles  at  la.  J£d.,  2s.  9d., 
or  4s.  6d.,  or  of  the  proprietors,  Messrs, 
Fels  and  Co.,  Savoy  House,  115,  Strand,  for 
Is.  3d.,  3s.,  or  6s.,  which  includes  postage. 
I  know  nothing  about  the  medicine,  but  I 
mention  it  on  the  principle  of  "any  port  in 
a  storm."— Ed.] 
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Fig.l.   Front  of  Table     Elevatit 
Scale  V/2  in  =  I  Toot 


Fig.  3     End   of   Table 
Section  on  lines  A  and  B  Fig  2 
Scale  I'/zm  =/foot 


Fig.  2      Plan  on  line  A  B  Fig  I         Scale  I'/g  in 
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AN  AMATEUR'S  BOILER  FOR  GREEN- 
HOUSE HEATING. 

B<j  TUBAL  CAIX. 


53  S  this  subject  has  been  dealt  with  in  several 
numbers   of  this   Magazine,    it   is  with 
deference  that  an  alternative  method  is 
proposed.      The  use    of 
atmospheric      gas      has 
many  points  to  recommend   it,    par- 
ticularly  if  the  greenhouse  is   small 
and  a  gardener  is  not  kept,  for  it  is  a 
point   of  objection   in    the   minds   of 
most  amateurs  devoted  to  floriculture 
that  such   constant  work  is   required 
at  the  stokehole — as  a  rule,  literally 
a  hole,  and  not  the  most  comfortable 
or  convenient  place  in   which  to 
make  arrangements  for  light- 
ing a  fire.   The  trouble  of 
making  the  affair 
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FIG.  I.  —  BOILER 
AND  FITTINGS 
SHOWN  IN  SEC- 
TION. 

Scale,  3  inches   to 
i  foot. 


may  also  offer 
another  difficulty, 
but  it  is  not  in- 
superable if  my 
readers  have  but 
a  slight  know- 
ledge of  plumb- 
ing and  general 
tinkering,  which 
they  must  have 
acquired  from  the 
hints  contained  in 
AmateurWork, 
and  are  willing  to 
give  a  little  at- 
tention to  the 
following  sugges- 
tions. 

Fig.  i  repre- 
sents the  boiler, 
etc.,  in  section, 
which  is  drawn 
to  i  inch  scale  ;  or,  in  other  words,  on  a  scale  of 
3  inches  to  i  foot.  The  various  parts  are  as 
follows  :— a,  the  chimney.  B,  the  smoke-box.  c,  the 
inside  casing.  x>,  the  outside  casing  ;  the  space 
between  these  two  forming  a  water-jacket.  E,  the 
boiler  proper,  an  inverted  cone-shaped  vessel.  F,  the 
flange  covering  space  between  c  and  D.  G,  the  bottom 
of  inside  casing,  h,  the  bottom  of  outside  casing. 
I,  the  chamber  where  gas  and  air  are  mixed.  J,  the 
gas  jet.  k,  the  large  tube  into  which  gas  passes, 
drawing  in  air.     l,  the  lighting   tube.     M.  the  tube 
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through  which  atmospheric  gas  passes.  N,  the  gauze 
wire  cover  over  tube,  o,  the  fire  tube.  P,  P,  the  dis- 
charge pipes  from  the  vessel  E.  P',  p',  the  supply 
pipes  to  the  same  vessel.  Q,  the  pipe  for  flow  of 
heated  water,  q',  the  pipe  for  return  of  same.  R, 
collar.     S,  collar.     T,  water  tap.     U,  gas  tap. 

The  best  material  of  which  to  make  the  whole  of 
this  apparatus  is  copper,  but  brass  or  sheet  tin  would 
do  and  are  cheaper,  but  more  difficult 
to  work.     The  pipes  for  the  flow  and 
return  of  the  heated  water  from  Q  to 
Q'   are   of   the    ordinary   kind,   with 
usual  fall  and  rise.    The  method  of  fix- 
ing and  setting  is  explained  further  on. 
Fig.  i  gives  the  best  idea  of  the 
general  arrangements,  and  will  show 
the  boiler  as  composed  of  two  casings 
C   and  D  (the   space    between    them 
forming  a  water  jacket),  and  an 
inner    inverted    cone-shaped 
vessel   E,   supported    by 
four     pieces      of 
brass    tube    P,  P 
and  p',  P'  connect- 
ing   it    with    the 
water-jacket.      A 
coned     tube      O, 
passes      through 
the      vessel      e, 
through        which 
some  of  the  heat 
generated  by  the 
combustion  of  the 
atmospheric    gas 
will  pass. 

The  vessel  E  is 
the  actual  boiler, 
although  all  parts 
of  the  inside 
casing  are  sub- 
jected to  great 
heat.  Through 
the  bottoms  of  the 
outside  and  inside 
casings,  G  and  H,  passes  the  tube  M,  rising  a  little  way 
through  the  bottom  of  the  inside  casing  G,  and  covered 
with  a  cap  of  gauze  wire  netting  N.  L  is  a  tube 
through  the  water-jacket,  through  which  a  lighted  taper 
is  applied  to  the  atmospheric  gas  rising  through  the 
gauze  N  from  the  chamber  I,  in  which  the  gas  passing 
from  the  jet  J  into  the  large  tube  K  is  mixed  with  the 
air  carried  in  by  the  rush  of  gas  through  K.  The 
result  of  this  mixing  of  ordinary  gas  and  air  is  the 
production  of  asmospheric  gas,  in  which  form  ordinary 
gas  will  give  great  heat,  from  the  fact  of  combustion 
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being  more  perfect,  and  consequently  little  or  no  soot 
being  deposited. 

It  will  be  seen  that  the  ube  K  passes  some  way 
into  the  chamber  I.  The  pipes  Q  and  Q'  are  for  the 
flow  and  return  of  the  heated  water  round  the  coil  of 
pipes.  Thus  hot  water  is  discharged  from  E  through 
P,  p,  and  also  from  the  sides  of  D  to  the  pipe  Q,  and 
supplied  through  Q'  and  F,  P'  to  E.  R  and  s  are 
collars  put  round  the  tubes  for  strengthening  them. 
T  is  a  tap  for  drawing  off  any  water  that  may  collect 
in  i  from  condensation  when  the  gas  is  first  lighted. 
U  is  the  gas  tap  from  pipes.  The  top  of  the  outside 
and  inside  casings  is  closed  by  flange  F,  Fig.  2. 

b  is  the  smoke-box,  A  the  funnel  which  need  not 
be  long,  say  2  feet  6  inches  ;  but  it  should  be  rather 
large,  say  3^  inches  in  diameter. 

The  Outside  Casing  D  is  10  inches  high  and  7  inches 
in  diameter,  we  shall  therefore  require  a  piece  of  copper 
10  inches  wide  and  22y  inches  in  length.  This 
£  inch  is  to  allow  of  a  seam  being  made  to  connect 
the  two  ends  when  bent  into  the^  form  of  a  cylinder. 
Before  the  sheet  is  rolled  into  this  shape  a  hole  for  L 
should  be  punched  ii  inch  in  diameter,  and  holes  for 
Q  and  Q'  each  1  inch  in  diameter.  These  holes  must 
be  so  placed  that  when  the  sheet  is  rolled  into  the  form 
of  a  cylinder,  Q  and  Q'  must  be  diametrically  opposite 
L.  Then  the  ends  have  to  be  prepared  for  the  seam. 
The  best  plan  I  know  of  making  a  seam  is  to  mark  off 
rl  inch  from  the  length  at  each  end,  and  then  with  a 
pair  of  strong  pinchers  (if  you  have  not  a  hatchet 
stake)  bend  this  portion  upwards  at  one  end  and 
downwards  at  the  other  ;  when  the  sheet  is  rolled 
these  ends  will  hook  together,  and  should  then  be 
hammered  down  flat  over  a  round  bar  of  iron,  or  gas- 
pipe  fixed  in  a  vice.  After  this  seam  has  been  well 
beaten  down  (a  hard-wood  mallet  should  be  used)  soft 
solder  it  inside  and  out. 

The  Inside  Casing  c,  proceed  as  in  the  case  of  the 
outside  casing,  making  seam  and  soldering,  and  first 
cutting  out  the  hole  for  L  li  inch  in  diameter,  but  not 
those  for  p,  P  and  P',  p',  as  these  can  be  marked  out 
more  accurately  when  the  copper  is  in  its  cylindrical 
form.  The  inside  casing  being  9  inches  high  by 
5  inches  in  diameter,  we  shall  require  a  piece  of  copper 
say  165  inches  in  length  and  9  inches  in  breadth. 

The  Cone-shaped  Vessel Ebe'mg 4  inches  in  diameter 
at  one  end,  3!  inches  in  diameter  at  the  other,  and 
4^  inches  high,  a  piece  of  copper  will  be  required 
4£  inches  in  breadth,  and  13  inches  long  at  one  end, 
and  IlA  inches  long  at  the]other.  Punch  out  four  £  inch 
holes  for  tubes  P,  P  and  P',  p',  roll  the  sheet,  seam  and 
solder  inside  and  out.  Insert  the  four  pieces  of  tube 
p,  p,  to  be  J  inch  long  each,  and  p',  p'  1  inch  long. 
Small  collars  may  be  put  round  the  pipes  where  they 
enter  E,  but  it  is  not  necessary  if  the  pipes  fit  the  holes 


well.  Fig.  3  shows  the  plan  of  cutting  these  collars 
from  the  sheet.  The  larger  the  segment  removed 
from  the  circle  the  sharper  the  cone.  The  top  cover 
for  the  vessel  E  being  4  inches  in  diameter,  a  disc  of 
copper  45  inches  in  diameter  must  be  cut  out,  the 
h  inch  being  for  rim.  To  make  a  rim  is  a  more  diffi- 
cult operation  than  to  make  a  seam,  unless  you  have 
proper  tools,  but  it  can  be  done  as  follows  :  Mark  the 
true  circle  on  the  copper  (in  this  case  4  inches  in 
diameter),  then  go  carefully  round  the  disc  with  a  pair 
of  strong  pinchers,  bending  up  a  little  at  a  time,  until 
you  have  an  even  rim  right  round  ;  the  careful  use  of 
a  light  mallet  with  a  round  piece  of  wood  placed  inside 
the  rim  will  finish  the  business  fairly  well.  In  the 
centre  of  this  disc  of  copper  a  1  inch  hole  should  be 
punched  for  the  small  end  of  the  fire  tube  O.  It  can 
then  be  placed  in  position,  but  from  the  shape  of  E, 
the  rim  will  not  lie  flat  against  the  sides,  it  will  re- 
quire beating  down  with  a  mallet,  a  flat-ended  round 
bar  of  iron,  fixed  in  a  vice,  being  placed  inside  the 
vessel.  The  bottom  cover  must  be  cut  out  4  inches 
in  diameter,  a  hole  in  its  centre  2  inches  in  diameter 
being  cut  out  for  the  large  end  of  o.  This  cover  must 
be  rimmed,  and  both  top  and  bottom  then  soldered  on. 

The  Coned  Tube  o. — This  is  to  be  seamed  and 
soldered ;  a  piece  of  copper  is  required  5  inches  long, 
or  perhaps  a  little  less,  6  J  inches  wide  at  one  end,  and 
3A  inches  at  the  other. 

Turn  a  rim  down  outwards  at  the  large  end  and 
insert  it  through  the  large  hole  at  the  bottom  of  E, 
and  passing  it  through  the  hole  in  the  top  cover,  solder 
down  the  large  end.  The  top  end  of  the  tube  O  will 
protrude  slightly  above  the  top  cover,  and  should  be 
laid  down  outwards  and  soldered.  This  laying  down 
can  be  effected  by  using  a  blunt  cone-shaped  piece  of 
hardwood  larger  than  the  end  of  the  tube.as  a  punch 
and  hammering  in  until  the  end  is  laid  back  over  the 
top  of  the  cover. 

The  Tube  M,  for  which  a  piece  of  copper  is  required 
iir  inch  long  and  6i  inches  wide,  seam  and  solder. 

The  Bottom  of  the  Inside  Casing  G  requires  apiece 
of  copper  5  j  inches  in  diameter.  Turn  up  rim,  punch 
a  2-inch  hole  for  m,  which  insert  and  solder  down, 
putting  on  collar  R.  M  should  project  a  little  less 
than  \  inch  through  G,  so  that  a  ring  may  be  pressed 
over  it  to  hold  gauze  wire  netting  N. 

Lighting  Tube  l,  and  Casingc. — Prepare  and  solder 
in  lighting  tube  L,  this  being  I  inch  long  and  iA 
inch  in  diameter,  requires  a  piece  of  copper  if  inch 
long  and  5^  inches  broad.  Seam  and  solder,  and 
turning  down  a  rim  outwards  pass  it  through  the 
inside  casing  from  the  inside,  and  solder  down  on  that 
side.  Now  make  holes  in  the  inside  casing  c,  for  the 
tubes  P,  p  and  p',  p',  in  the  positions  shown  in  Fig.  1, 
and  solder  them  in  carefully.     Put  the  gauze  N  on  to 
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the  tube  K,  and  solder  on  the  bottom  G  of  the  inside 
casing  c. 

The  Pipes  Q  and  Q'. — Fix  the  screws  into  the  tubes 
(these  should  be  i-inch  thread,  iron)  and  inserting 
them  in  the  holes  in  the  outside  casing,  solder  and 
put  on  collars  S. 

Fixing  c  to  D. — Drop  the  inside  casing  C  into  the 
outside  casing  D,  and  get  lighting  tube  L  into  hole 
made  for  it  in  outside  casing.  Make  the  flange  F, 
rim  and  solder  down  to  outside  casing  D.  Do  not  cut 
too  large  a  hole  out  of  this  flange,  but  leave  it  wide 
enough  to  turn  down  over  the  inside  casing  en  the 
inside  and  solder  down.  Turn  down  the  end  of  the 
tube  L  outwards  over  the  outside  casing  D,  and  solder. 
The  Bottom  of  Outside  Casing  H. — Punch  2  inch 
hole  for  M,  turn  up  rim  and  solder  down.  H  should 
be  cut  Th  inches  in  diameter.  Lay  down  the  end 
of  M,  which  protrudes  slightly  through  the  bottom  H, 
outwards,  and  solder. 

The  Chamber  I,  and  Tube  K. — For  the  chamber  a 
piece  of  copper  1^  inch  wide  and  10  inches  long. 
Seam  or  lap,  and  solder,  first  punching  1  inch  hole 
for  K.  Turn  down  rim  outwards.  For  tube  K  a  piece 
of  copper  2>k  inches  long  and  3A  inches  broad.  Seam 
or  lap,  and  solder.  Fit  L  piece  on  one  end  for  jet 
J,  with  hole  to  take  jet,  and  solder  K  into  I,  as  shown 
in  Fig.  1.  Rim  and  solder  bottom  on  to  I.  Solder 
I  on  to  bottom  H.     Insert  jet  (Fig.  4)  in  the  L  piece. 

The  SmoAe-boxB,  and  Chimney  a. — The  smoke-box 
is  a  dome-shaped  chamber  for  which  an  iron  bowl 
such  as  is  used  for  holding  water  for  yard  dogs,  will  do 
well ;  cut  out  of  the  bottom  of  this  a  hole  3A  inches  in 
diameter  for  the  chimney.  Fix  in  the  chimney,  this 
should  be  brazed  or  riveted  on,  as  solder  will  not  stand 
the  heat  here,  not  being  protected  by  water.  Solder 
down  dome  B  to  flange  F.  Fix  a  little  brass  door  across 
L  with  holes  bored  in  it,  on  the  outside  of  casing  D,  or 
hinges,  or  in  slides,  and  the  apparatus  is  finished. 

The  Fixing  and  Setting. — This  is  one  of  the  most 
important  parts  of  the  work  if  the  boiler  is  to  carry  out 
the  ends  we  have  in  view — viz..  keeping  plants  and 
flowers  alive  in  the  winter,  for  if  through  bad  setting 
any  of  the  products  of  combustion  enter  .the  green- 
house, your  plants  will  assuredly  be  none  the  better 
from  the  use  of  the  machine,  but  quite  the  reverse. 

The  Boiler — I  am  now  speaking  of  the  whole 
apparatus — should  be  brought  up  closely  to  the  out- 
side  wall  of  the  greenhouse  (Fig.  5),  and  a  hole  dug 
out  18  inches  deep,  to  receive  the  chamber  I  and  its 
tube  K.  This  hole  should  be  bricked :  its  object 
is  to  drain  off  any  water  that  may  collect  and  might 
enter  through  K.  If  the  ground  is  very  damp  a  small 
drain  should  be  led  from  the  bottom  of  this  hole.  A 
square  of  bricks  should  be  removed  to  give  access 
from  the  outside  of  the  greenhouse  to  the  lighting  hole 


L  and  the  gas  cock  U.  Into  this  aperture  a  door 
should  be  fitted,  and  if  it  shuts  closely,  some  holes 
should  be  bored  near  the  top  to  admit  air. 

A  ridge  of  Portland  cement  should  be  laid  round 
the  bottom  of  the  boiler  and  also  up  the  sides,  where 
it  touches  the  outer  wall,  so  that  the  lighting  hole,  gas 
cock,  and  mixing  chamber  may  be  shut  off  from  the 
interior  of  the  greenhouse.  The  chimney  should,  of 
course,  be  carried  outside,  and  must  have  a  hood  or 
elbow,  to  prevent  rain  entering.  A  box  of  brickwork 
may  be  built  round  the  boiler  inside,  and  the  space 
filled  with  cocoa-nut  fibre  or  tan  for  forcing  plants, 
but  the  fibre  or  tan  must  not  touch  the  smoke  box  B, 
as  the  heat  is  so  intense  that  it  is  soon  dried  and  set 
on  fire. 

In  reading  AMATEUR   WORK   I    have   remarked 
that  the  Editor,  having  regard  to  the  "  amount  of  ex* 
perience  possessed  by  each  reader,"  is  ever  willing  to 
sacrifice  space  to  explanations  ;  so  with  an  apology 
to  those  who  may  already  have  found  many  of  the 
details  unnecessary,  I  would  pass  on  to  explain  that 
the  coil  of  pipes  above  mentioned,  is  generally  ar- 
ranged, as  shown  in  Fig.  6.     It  will  be  seen  that  the 
upper  pipe  A,  which  carries  the  flow  of  the  heated 
water  from   the  boiler   pipe  Q  rises  slightly  to   the 
turn  B,  the  top  of  which  must  be  rather  higher  than 
the  crown   of   the  water-jacket  at  C.     The  pipe  D, 
carrying  the  return  of  heated  water  falls  regularly  to 
the  boiler  pipe  q'.     At  B  there  is  a  small  pipe  E,  for 
the  escape  of  air  when  the  apparatus  is  being  filled 
with  water,  and  also  to  let  off  any  steam  that  may  be 
generated  by  the  water  tank  F  becoming  empty.     The 
bottom  of  the  water  tank  f,  from  which  there  is  a  pipe 
communicating  with  the  pipe  D,  should  be  higher  by 
6  inches  than  the  top  of  the  turn  of  pipes  B,  and  the 
upper  end  of  the  pipe  E,  2  feet,  or  more,  higher  than 
the  top  of  the  water  tank  F.     The  pipes  should  rise 
and  fall  as  little  as  possible,  and   the  rise  and  fall 
should  be  regular.     3-inch  pipes  are  large  enough  for 
the  boiler  and  arrangement  cf  heating  ;  larger  pipes 
will  require  a  proportionately  longer  time  to  become 
heated  in  accordance  with  the  greater  bulk  of  water 
they  contain.     I  have   not  had  anything  to  do  with 
fixing  such  pipes,  but  judge  that  it  would  not  be  a 
difficult  matter,  though  there  would  be  a  little  brick- 
laying work  to  do,  and  this  is  an  operation  possessing 
no  charms,   as   any   of    my   readers   can   prove,   by 
handling  half-a-dozen   bricks  and  some  cement   (for 
an   amateur  always   uses   his   hands   more   than  the 
trowel  in  this  delightful  occupation)  and  then  consult- 
ing the  condition  of  his  hands. 

Connect  the  coil  of  pipes  to  Q  and  o/,  and  the  gas  to 
jet  J  (the  gas  pipes  should  be  large,  i,  inch  clear  bore 
through  tap  and  all,  if  possible),  fill  the  pipes  and 
boiler  with  water  through  the  tank  F,  Fig.  6  (do  not 
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in  your  hurry  forget  to 
do  this)  ;  and  presum- 
ing the  Portland  cement 
is  dry,  you  can  light  the 
gas  through  L  at  N. 
Use  a  long  taper,  and 
keep  your  fece  away 
from  the  hole,  as  the 
flame  sometimes  rushes 
out  when  first  lighted, 
and  the  apparatus  will 
work. 

A  word  as  to  the  ma- 
terials you  require:  Use 
"killed  spirit,"  as  it  is 
called,  in  other  words, 
muriatic  acid,  to  which 
strips  of  zinc  have  been 
added  until  efferves- 
cence ceases.  Use  a 
large  copper  soldering 
iron  and  have  a  lump 
of  sal  ammoniac  on  which  to  rub  the  iron  to  "tin"  it. 
You  will  find  this  of  great  use,  for  when  the  iron  is 
burned,  and  even  red  hot,  a  rub  on  the  sal  ammoniac 
with  a  drop  of  solder  will  leave  it  clean  and  "tinned." 
Have  plenty  of  solder  and— patience— that  scarce  com- 
modity with  amateurs.  Do  not  use  too  much  of  the 
former,  but  as  much  as  you  like  of  the  latter  ;  if  you 
possess  that  sometimes  doubtful  good,  a  young  brother, 
by  all  means  inculcate 
in  him  the  love  of  me- 
chanics, and  specially 
see  that  all  matters  re- 
quiring athletic  exer- 
cise are  vested  in  him. 
for  the  young  mind  is 
always  mercurial,  the 
rudiments  of  education 
being  more  easily  ac- 
quired if  diversified  with 
some  light  amusement 
such  as  running  to  and 
fro  with  the  soldering 
iron,  or  other  instru- 
ment necessary  or  other- 
wise. 

Now  as  to  cones,  viz., 
the  vessel  E  and  tube 
O.  The  edges  of  the 
piece  of  copper  that  will 
form  the  circumferences 

of  the  cone,  when  rolled,   fig.  4. — jet  letter- 
must  not  be  cut  straight   ED  J    IN   I'",G-   *•  ,N~ 

°  SERTED  INTO  L  PIECE. 

or  at  right  angles  to  the  Full  size. 


DIAGRAM  SHOWING  ARRANGEMENT  OF  PIPES  IN  HOUSE. 


FIG.  2.— FLANGE  LETTERED 
F,  F,  IN   FIG.  I. 

J  scale. 


sides,  as  in  the  case  of 
cylinders,  but  must  be 
formed  by  the  arcs  of 
circles,  the  centres  of 
which  will  be  where  the 
continuation  of  the  lines 
forming  the  angles  of  the 
sides  meet  at  a  point, 
e.g.,  if  the  piece  of  cop- 
per that  is  to  form  the 
cone  is  to  be  13  inches 
long  at  one  end,  ill- 
inches  at  the  other,  and 
4^  inches  broad,  draw  a 
straight  line  on  the  sheet, 
andat  right  anglesto  this 
line  set  off  a  distance  of 
6i  ins.  on  both  sides,  then 
from  a  point  4J  inches 
lower  down  the  first  line 
set  off  a  distance  of  5| 
inches  on  each  side  at 
right  angles,  join  the  right  hand  extremity  of  the  top 
line  to  the  right  hand  extremity  of  the  lower  line,  and 
the  same  on  the  left  side  ;  ^inch  from  these  lines 
nearer  to  the  centre,  draw  two  lines  parallel  to  the  first,- 
and  continue  the  second  pair  until  they  meet  at  a 
point  from  which  sweep  the  arc  of  a  circle,  from  top 
ends  of  the  inner  lines,  and  another  arc  from  the 
bottom  ends  of  the  same  lines,  the  \  inch  between  the 

two  lines  at  each  end 
is  the  amount  left  for 
the  seam,  the  smaller 
end  of  the  cone  will 
have  its  arc  concave, 
at  the  larger  end  the 
arc  will  be  convex. 

In  conclusion, I  venture 
to  express  a  hope  that 
the  scheme  above  set  out 
may  be  serviceable  to 
some  of  the  readers  of 
Amateur  Work,  to 
whose  articles  I  am  in- 
debted for  much  valu- 
able information,  and 
from  which  many  of  the 
hints  contained  in  this 
paper  have  been  gather- 
ed. If  my  explanations 
have  not  been  sufficient- 
ly explicit  herein,  I  shall 
be  happy  to  amend 
them,  if  possible,through 

FIG.  5- — POSITION  OF  BOILER  >      F  .         '  ° 

within  greenhouse.        "  Amateurs  in  Council." 


FIG.    3. 
DIAGRAM 
SHOWING 
METHOD  OF 
CUTTING 
COLLARS. 
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A  USEFUL  CHEMICAL  CABINET. 

B\j  AN  ANALYTICAL  CHEMIST. 


S  many  of  your  readers  are  likely  to  expe- 
riment a  little   in  chemistry,  and  may 
probably  require  a   convenient   cabinet 
for  the  storage  of  their  reagents,  it  may 
be    desirable    to    furnish    them   with   a 
sketch  and  description  of  one  which  will  be  found  ex- 
tremely useful.     The  description  will,  in  this  instance, 
be  very  brief,  for  the  design  is  so  simple  that  the 


asbestos  sheeting,  which  of  late  has  been  strongly 
recommended,  to  prevent  them  from  being  corroded 
by  the  acids. 

One  of  the  special  features  in  this  cabinet  is  that 
when  it  is  required  to  remove  it  to  a  distance,  all  that 
is  necessary  is  simply  to  clip  the  necks  of  the  bottles 
by  a  special  shelf  or  holder,  and  lock  your  doors,  when 
the  whole  can  be  removed  without  the  necessity  of 
packing  the  contents,  and  with  little  or  no  risk  if  the 
top  side  be  kept  uppermost.  The  special  shelves  are 
made  in  the  manner  represented  at  d,  and  slide  in  a 
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necessary  information  might  almost  be  gathered  from 
the  accompanying  sketch. 

In  the  Fig.,  a  is  the  body  or  main  part,  to  which 
is  attached  by  means  of  hinges  two  wings,  B  and 
C,  each  equal  in  width  to  the  half  of  A,  so  that  when 
closed  they  cover  the  entire  front  of  a,  like  the  doors 
in  an  ordinary  book-case.  They  may  be  fastened  by 
means  of  a  lock  or  catches.  The  three  parts  are 
provided  with  shelves,  which  are  preferably  movable, 
but  if  fixed  they  should  be  placed  at  different  dis- 
tances apart  to  suit  bottles  of  various  sizes.  The 
larger  bottles  should  be  placed  at  the  bottom.  The 
shelves   may  be    covered  with    sheet  lead  or  with 


groove  cut  in  the  frame,  at  a  height  corresponding 
with  that  of  the  necks  of  the  bottles,  as  shown  by  the 
dotted  lines  in  the  drawing.  These  shelves  may  be 
put  aside  when  the  cabinet  is  fixed  in  position.  In 
their  absence  the  bottles  can  be  lifted  in  and  out  with 
greater  facility. 

Drawers  are  provided  at  the  bottom  for  apparatus, 
and  they  will  be  found  extremely  convenient  in  this 
position.  If  more  drawers  are  required,  they  may 
be  placed  between  the  top  and  second  shelf;  while 
the  former  may  be  kept  for  text  books  and  manuals. 

It  may  be  necessary  to  add  a  few  words  of  guidance 
in  regard  to  dimensions.     A  sma]l  and  convenient  size 
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has  the  body  A  2  feet  wide,  the  wings  I  foot  each, 
giving-,  when  expanded,  4  feet  width  of  shelves,  which 
is  quite  sufficient  for  ordinary  amateur  work.  When 
not  in  use  it  will  fit  in  a  small  corner,  being  only  2  feet 
wide  when  closed.  If  the  body  A  be  made  3  feet 
wide,  and  each  wing  13-  foot,  a  width  of  6  feet  shelf' 
room  is  available,  and  ample  for  all  ordinary  purposes. 

The  number  of  shelves  may  be  five,  and  their 
width  should  not  much  exceed  those  of  the  bottles. 
If  the  shelves  are  too  wide,  the  bottles  are  apt  to  roll 
about  when  the  cabinet  is  closed. 

Many  other  additions  may  be  needed  to  suit  the 
taste  or  necessities  of  the  owner  ;  but  the  sketch  given 
will,  it  is  hoped,  be  useful   as  a  groundwork  upon 
which  to  build  a  more  elaborate  superstructure. 
=*-=4<=-<= 

LATHE  BUILDING  FOR  AMATEURS. 

By  JAMES  LUKIN. 


II.— BORING  POPPITS  AND  FITTING  MANDREL, 

E  have  now  to  bore  the  poppits  and  to  fit 
the  mandrel,  concerning  which  job,  it  may 


be  said,  that  an  amateur  has  to  work  at 

a  disadvantage,  while,  at  the  same  time, 

the  task  is  fraught  with  difficulties.      I 

have,  however,  premised  that  he  can  get  at  a  lathe  to 

turn  the  mandrel,  and  I  really  do  not  think  it  possible 

to  fit  one  by  hand. 

In  a  lalhe  factory,  the  poppits  are  both  bored  at 
the  same  time,  a  boring  bar  and  cutter  passing 
through  both  headstocks,  to  insure  the  parallelism  of 
the  mandrel  and  of  the  cylinder  of  the  poppit  ;  a  dif- 
ferent shaped  cutter  then  faces  the  boss,  through  which 
the  hole  has  been  drilled,  and  insures  its  being  square 
to  the  bore.  The  amateur  who  has  a  screw-cutting 
lathe  can  effect  this  with  ease,  but  we  will  first  see 
what  can  be  done  without  it.  Fig.  10  shows  the  lined- 
out  face  of  the  mandrel  head  with  its  centre  lines,  one 
of  which,  H  h,  crosses  the  other  in  the  centre  of  the 
boss,  b,  which  is  nearly  always  cast  upon  the  face  of 
the  headstock.  E  P,  marks  out  the  tenon,  as  already 
explained,  and  C  D  (at  exact  right  angles  to  A  b)  the 
bottom  of  the  headstock.  All  these  are  accurately  set 
out  also  on  the  back  face,  and  the  centre-punch  marks 
the  place  in  the  centre  of  the  boss  for  the  drill  point 
with  which  the  bore  is  to  be  begun.  If  a  lathe  is  at 
hand,  accuracy  may  be  pretty  well  secured  by  mount- 
ing a  drill  in  a  chuck,  and  bringing  up  to  the  opposite 
end  of  the  poppit  to  be  bored  the  point  of  the  back 
centre  of  the  lathe,  advancing  this  as  the  drilling  pro- 
ceeds. The  drill  is,  however,  not  to  be  so  large  as 
the  bore  is  eventually  to  be.  When  it  is  through  the 
first  standard  of  the  headstock,  the  latter  is  to  be  re- 
versed, the  back-centre  of  the  lathe  being  now  brought 


to  the  face  of  this  hole,  and  the  drill  started  at  the 
opposite  centre  mark. 

Fig.  1 1  is  a  part  sectional  view  of  the  poppit,  wit 
holes,  a,  b  thus  drilled.    The  hole  a  will  take  the  back- 
centre,  and   is  therefore  to  be  left  parallel,  and  for 
a  small  3-inch  lathe  this  need  not  exceed  i  an  inch  in 
diameter  ;  but  the  other  has  to  be  coned  out  from  the 
inside  to  fit  the  mandrel,  and  for  this  a  suitable  tool 
must  be  provided.     But  it  will  be  better  first  to  fit  the 
hole  a,  with  its  screw  or  cylinder,  or  with  a  temporary 
one,  as  this  will  serve  us  as  a  pressure  screw  in  coning 
the  other  hole,  and  will  insure,  also,  centrality  and 
truth  of  the  bore.     The  tool  now  required  is  a  conical 
countersink,  of  which  there  are  several  available  pat- 
terns, of  which  that  represented  in   Fig.    12  at  A — a 
conical "  mill " — is  about  the  best,  cut  with  teeth  on  the 
face  and  side,  and  bored  to  take  the  central  spindle,  by 
which  it  is  worked.     The  end'  of  such  spindle  being 
turned  to  fit  exactly  the  hole,  b,  Fig.  11,  and  rotation 
being  given  to  it,  the  teeth  will  cut  a  beautifully  true 
conical  hole.     The  way  in  which  the  mill  is  generally 
secured  to  its  spindle  is  very  simple  ;  a  notch  or  groove 
is  cut  across  its  face  at  e  f,  in  B,  Fig.  12,  and  a  pin, 
°  h,  in  A,  on  the  spindle  rests  in  it.     It  is  thus  com- 
pelled to  turn   with  its  spindle,  while    both  can  be 
separated  in  a  moment,  and  the    mill    replaced  by  ■ 
another  at  pleasure.     This  milling  is  now  used  very 
extensively  in  addition  to  the  present  application  of  it, 
as  a  means  of  boring,  trueing,  and  coning  holes.     But 
a  cutter  of  this  kind  is  rather  expensive  to  buy.     It 
can  be  home-made,  but  even  then  requires  more  skill, 
perhaps,  in  hardening  and  tempering  than  ought  to 
be  premised  in  the  present  case.    It  is  merely  a  block 
of  steel   bored,  turned  to  size  and  shape,  teeth  filed 
with  a  saw-file,  and  then  hardened  and  tempered — 
all  very  easy  if  you  can  do  it.     But  the  job  in  hand  is 
so  simple,  that  we  may  use  a  tool  of  a  different  shape 
without  much  fear  of  failure.     Let  a  piece  of  steel  be 
forged  and  turned  cylindrical,  and  then  tapered  off  in 
the  lathe  to  the  angle  required.  Then,  with  a  file,  make 
a  flat  on   one  side  down  to  the  centre  or  axis,  and 
slightly  slope  off  the  end,  as  shown  at  A,  Fig.  13.     To 
make  it  cut  along  the  side,  it  is  plain  that  the  edge, 
a  b,  must  project  very  slightly  beyond  the  cylindrical 
part  below  it  ;  hence  it  must  be  eased  off  with  a  file 
below  the  cutting  edge,  as  dotted  in  the  section,  D.    A 
very  slight  relief  will  do,  just  so  much  as  to  prevent 
binding.     This  bit  will  cut  well,  and  is  easier  to  make, 
and  not  so  costly  as  a  rose  bit  or  mill ;  but  the  latter 
is  par  excellence  the  tool  for  holes  already  coned  out  or 
drilled,  which  need  to  be  made  true  or  tapering.    The 
centre  g  of  bar  H,   on  which   the  tool   was   turned, 
must  be  left  to  take  the  point  of  the  back  centre,  which 
is  to  be  used  to  drive  the  tool  forward.     A  third  tool, 
hardly  easier  to  make,  perhaps,  is  a  flat  one,  b,  and, 
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another  substitute  is  a  taper  reamer,  filed  up  with 
three  sides  like  a  saw-file.  It  is  a  scraper,  but  in  this 
case,  the  hole  is  so  shallow,  that,  with  care,  it  will 
answer  well  enough.  I  am  only  supposing  a  3-inch 
lathe,  or  a  single  lathe,  not  that  the  amateur  will  take 
up  lathe-making  to  any  extent,  or  I  should  recom- 
mend a  complete  outfit  for  boring  and  coning,  slotting 
and  milling,  which,  of  course,  means  an  expenditure  of 
a  good  deal  of  money,  and  implies  possession  of  much 
mechanical  skill. 

I  have  included  in  Fig.  13  some  boring  tools,  of 
which  H  is  the  half-round  engineer's  bit,  similar  to  A, 
but  parallel;  c,  a  fluted  3-square  reamer;  E,  a  flat 
borer,  with  wood  packing  to  keep  it  true  ;  F,  a  mill ;  G, 
a  rose  bit  or  mill,  coned  to  enter  easily.  B  is  easy  to 
make,  and  if  packed  like  E,  will  work  well  ;  but  it 
needs  a  bit  at  the  end  like  K,  if  used  to  enlarge  a 
hole.  Let  us  consider  the  shape  of  this  hole  again. 
Fig.  14  represents,  at  A,  B,  c,  three  such  holes.  The 
first  entirely  conical,  the  second  mostly  parallel,  but 
with  a  short  quick  cone  at  the  back,  the  third  coned 
with  a  slight  taper,  and  with  a  second  short  quick 
cone  at  the  back  of  the  longer  one.  All  are  used,  but 
the  last  is  considered  the  best.  The  first  is  apt  to 
bind — and  will  do  so  if  the  cone  is  but  slightly  taper. 
The  second  would  do  very  well  for  our  small  lathe, 
entailing  very  little  work,  and  the  short  cone  could  be 
made  very  well  with  a  taper  countersink.  The  third 
is  first  made  like  A,  and  then  the  quick  cone  is  bored 
out.  This  allows  better  than  the  others  for  taking  up 
wear  by  advancing  the  mandrel  further  into  it.  All 
the  best  lathes,  except  those  with  traversing  mandrels, 
which  have  parallel  bearings,  are  so  made.  My  in- 
structions in  boring  will  apply  to  either,  and  the  same 
sort  of  tool  can  be  used,  only  after  c  is  coned  out,  a 
second  tool  with  a  blunter  or  quicker  cone  will  be 
needed  to  follow  up  the  first,  or  else  a  tool  shaped 
exactly  like  a  section  of  the  hole,  which  would  be 
difficult  to  make  and  sharpen. 

The  great  thing  is  to  make  the  tool  by  which  the 
hole  is  to  be  enlarged  with  a  pin,  or  short  cylindrical 
bit  in  front  of  the  cone,  fitting  nicely  the  drilled  hole. 
This  is  the  only  way  in  which  the  axial  truth  of  the 
conical  hole  can  be  insured.  The  difficulty  in  this 
case  is  that  we  have  to  cone  from  the  inside,  and  have 
no  room  to  spare  in  getting  the  boring  tool  in  position. 
In  Fig.  15,  A,  the  loose  conical  mill,  with  its  spindle 
made  short  on  purpose,  is  inserted  and  centred  on  the 
back  screw,  or  tail  pin  as  it  is  called.  The  end  of  the 
spindle  is  squared  to  take  a  wrench  or  spanner,  and 
the  cutter  is  advanced  by  hand  only.  In  B,  the  tail 
pin  is  not  inserted,  and  the  bar,  now  made  longer,  is 
passed  through  from  the  tack.  A  pulley  may  be  put 
on,  and  the  cutter  rotated  from  the  overhead  of  the 
lathe,  used  to  fit  up  the  small  one  ;  or,  as  at  C,  a  brace 


can  be  used  without  any  lathe,  the  poppit  being  set  on 
end  on  the  vice  bench.  As  the  spindle  of  the  rose 
cutter  passes  through  the  holes  in  the  poppit,  the  cone 
cannot  get  out  of  truth.  A  hole  may  be  made  in  the 
bench  to  allow  the  end  d  to  project,  or,  if  small,  the 
entire  poppit  can  be  gripped  in  the  bench  vice.  The 
loose  cutter,  it  will  be  seen,  has  great  advantages  over 
the  others,  as  they  cannot  be  used  in  this  way,  but  as 
shown  in  a.  I  am  giving  various  modes  of  working, 
so  as  to  leave  plenty  of  choice,  as  much  must  always 
depend  upon  the  workshop  appliances.  If  it  were  not 
for  the  necessity  of  making  tools  and  turning  the 
mandrel,  all  this  boring  could  be  managed  with  a 
blacksmith's  brace  ;  and,  with  certain  precautions,  a 
very  good  result  obtained.  Let  us,  however,  note  one 
other  mode.  Taking  B,  in  Fig.  15,  in  which  a  long 
spindle  is  used,  we  can  square  its  end,  and  insert  it  in 
a  square  hole,  chuck  and  pack  up  the  small  poppit. 
Then  by  the  back  centre— its  point  removed — the 
poppit  may  be  pressed  forward  to  meet  the  cutter, 
see  Fig.  16,  in  which  B  is  a  block  that  can  be  put  on 
the  end  of  the  cylinder  of  the  back  poppit,  with  a  hole 
partly  through  it,  to  admit  the  end  of  the  spindle,  if 
the  latter  is  too  large  to  go  inside  the  poppit  cylinder 
after  its  centre  point  is  removed,  as  will  probably  be 
the  case.  This  last  mode  is  altogether  the  best,  most 
reliable,  and  most  workmanlike.  With  a  self-acting 
lathe  the  poppit  would  be  packed  upon  the  saddle  of 
the  slide  rest,  and  secured  to  it,  a  slow  feed  moving  it 
forward. 

In  all  cases,  unless  very  rough  work  is  considered 
sufficient,  holes  of  this  nature  are  finished  by  grinding 
— very  frequently  with  emery,  which  is  wrong — but 
in  the  best  manufactories  with  crushed  and  pul- 
verized oil-stone  and  oil.  The  grinder  is  of  lead  or 
pewter,  or  type  metal,  or  some  rather  soft  material, 
and  the  grinding  powder  imbeds  itself  in  its  surface. 
In  our  present  work  the  rose  cutter  might  be  removed 
and  a  lead  grinder,  cast  and  turned  to  shape,  sub- 
stituted, and  motion  being  given,  preferably  by  the 
method  last  illustrated,  the  grinding  can  be  satisfac- 
torily done.  The  result  will  be  a  beautifully  smooth 
and  true  hole,  amply  rewarding  the  amateur  for  his 
trouble.  The  poppit  of  first-class  lathes  is  always 
bushed  with  steel,  which,  after  being  bored  and  coned, 
is  hardened,  and  then,  when  it  has  been  fixed  in  its 
place,  it  is  highly  finished  by  grinding.  This  is  not 
necessary  for  a  3-inch  lathe,  and,  indeed,  it  is  now 
very  usual  to  make  large  ones  without  bushes,  and  to 
work  the  hole  in  the  iron  casting.  Another  plan  is  to 
bush  with  brass,  or  with  Babbit,  or  white  metal ;  but 
this  is  more  frequently  clone  in  large  heavy  lathes  with 
parallel  instead  of  coned  mandrels.  I  shall  probably 
have  to  speak  of  these  in  a  later  page. 

It  is  necessary  that  the  face  of  the  poppit  at  a  b, 
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as  well  as  at  c,  be  level,  and  at  right  angles  to  the 
bore.  There  is  usually  a  raised  part,  or  boss,  at  this 
place  in  the  casting.  After  having  filed  the  face  of  it 
and  partly  trued  it  by  these  means,  the  boring  bar> 
shown  below  at  A,  will  come  into  use.  This  should  be 
in  every  metal-turner's  workshop.  Although  spoken  of 
last,  this  work  should  properly  precede  the  coning  and 
grinding,  as  it  will  assist  the  former  operation.  A 
boring  bar  may  be  of  iron  or  steel,  the  latter  being 
preferable  if  under  i  inch  in  diameter,  as  it  needs 
to  be  stiff,  and  must  in  no  case  be  so  slight  as  to  bend. 
Carefully  and  gently  used  so  as  to  avoid  bending,  even 
a  i  inch  one  of  iron  may  answer  if  not  over  10  or  12 
inches  in  length.     The  bar  is  a  plain  one  of  round 


the  same  height  as  that  of  the  lathe  used  to  construct 
it.  It  is,  however,  so  necessary  that  the  poppit 
now  to  be  bored  and  finished  shall  advance  in  a 
direction  parallel  to  the  bed,  that  it  is  advisable  to 
make  the  wood  or  block  on  which  it  stands  with  a 
tenon  like  H,  nicely  fitting  between  the  cheeks  of  the 
lathe  bed.  Then  a  parallel  groove,  as  shown  in 
section,  will  take  the  small  poppit,  which  is  further 
secured  by  blocks,  k  K,  at  the  side,  so  as  to  be  immov- 
able. Thus  far,  when  placed  in  position,  we  can  readily 
secure  an  advance  in  a  straight  line,  just  such  as  is 
afforded  by  a  slide-rest  saddle. 

It  remains  to  find  some  fairly  satisfactory  mode  of 
giving  the  necessary  feed.     In  the  present  case  such 


FIG.  II. — SECTIONAL  VIEW  OF  POPPIT, 
WITH  MOLES  DRILLED. 


FIG.    13. — BOKING  TOOLS   AND  KEAMERS  OF  VARIOUS   KIN 
DRAWN  TO  A  LARGER  SCALE. 

iron,  with  one  or  more  rectangular  slots  in  it,  in  which 
are  inserted  cutters  of  flat  steel,  kept  in  place  by  a 
wedge  or  cottars,  D,  E,  F — E  being  the  wedge.  The 
bar  runs  in  the  lathe  between  centres,  and  a  slow 
rotation  is  given  to  it  as  in  turning  iron  and  steel.  It 
is  intended  for  use  in  the  self-acting  boring  lathe,  be- 
cause the  feed  has  to  be  given  to  the  work  and  not  to 
the  tool,  so  that  the  latter  is  clamped  to  the  saddle  of 
the  slide  rest,  and  is  carried  forward  by  it  against  the 
cutter.  Here  again  is  seen  the  vast  advantage  gained 
by  a  self-acting  lathe,  once  an  impossibility  to  ama- 
teurs of  small  means,  but  now  to  be  obtained  at  a 
very  moderate  cost.  We  must,  however,  contrive  to 
do  without  it,  while  at  the  same  time  providing  means 
to  move  the  poppit  forward  upon  the  bed  of  the  lathe 
on  which  it  is  to  be  blocked  up  as  before,  unless  of 


FIG.  12. — A,  CONICAL  COUNTER  SINK,  OR 
MILL,  OR  ROSE-BORING  BIT  ;  C,  ITS 
FACE  ;  B,  ITS  BACK,  WITH  PIN  SLOT,  e,  f. 

feed  is  required  for  a  very  short  distance  only,  h  inch 
at  most.  We  can  manage  this,  and  even  more,  by  the 
very  simple  contrivance  of  two  long  wedges,  P,  R,  in- 
serted at  M,  and  tapped  very  gently  at  intervals  with 
a  light  hammer.  They  are  to  be  of  hard  wood,  and 
long  in  proportion  to  their  thickness.  S  shows  another 
device.  Insert  a  bolt  into  a  block  of  hard  wood, 
tapped  as  a  nut  to  receive  it ;  place  it  at  M  as  before, 
and  slowly  unscrew  it.  This  will  give  a  very  steady 
feed  in  all  cases  where  it  can  be  used.  This  or  the 
wedges  should  be  placed  as  high  as  possible  towards 
B,  and  the  feed  must  be  slow,  so  as  to  give  to  the 
poppit  no  tendency  to  rise  from  the  bed.  The  coning 
of  the  hole  can  also  be  done  with  a  boring  bar  with  a 
cutter  shaped  like  F,  for  it  will  make  smooth  work  if  it 
is  properly  ground,  and  flat  cutters  are  very  easy  to 
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FIG.   15. — EXAMPLES  OF  LOOSE  CONICAL  MILL. 
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make.  Mouldings  are  also  made  by  their  means,  the 
profile  of  the  cutting  part  being  similar  in  outline  to 
that  of  the  required  moulding.  In  order  to  get  a  nice 
clean  cut  out  of  these  boring  bar  cutters  they  must  be 
ground  with  but  little  clearance,  and  not  allowed  to 
project  far  beyond  the  bar.  Supposing  T  to  represent 
one  end  of  such,  it  must  be  ground  as  w,  not  as  v,  and 
whatever  cut  is  needed  must  be  obtained  by  filing  out 
the  face  of  the  cutter,  as  seen  at  x.  These  cutters  are 
in  principle  exactly  counterparts  of  metal-turning  tools, 
and  work  in  the  same  way,  except  that  in  boring 
the  tool  moves  forward  in  a  circular  direction,  while 
in  the  other  the  work  revolves.  The  tools  are  to  be 
shaped,  therefore,  with  this  principle  always  in  view. 
And  whilst  I  am  'peaking  of  this  useful  lathe  appli- 
ance, I  may  mention  that  a  precisely  similar  tool  is 
used  in  upright  drilling  machines,  and  may  be  used  as 
in  Fig.  1 5,  c,  with  an  ordinary  brace  to  enlarge  holes, 
br  to  countersink  them,  or  to  cut  out  large  holes  in 
metal  plates,  but  some  support  is  required  for  the 
lower  end  of  the  bar,  which  may  be  provided  by  drill- 
ing first  of  all  a  hole  in  the  metal  plate  to  receive  it, 
and  carrying  this  hole  down  into  the  wooden  block  on 
which  it  rests.  If  the  bar  itself  is  not  rendered 
perfectly  rigid  in  this  way,  it  will  be  found  almost 
impossible  to  get  the  cutter  to  work  satisfactorily. 

We  may  now  consider  the  mandrel  hcadstock, 
bored,  coned,  and  faced,  and  in  the  next  number  we 
shall  proceed  with  the  back  centre  pin,  and  with  the 
movable  headstock  and  its  cylinder.  We  must,  how- 
ever, repeat  the  caution  already  given,  to  spare  no 
trouble  to  work  accurately.  Never  be  satisfied  with 
an  almost  fit.  If  a  tool  appears  to  work  indifferently, 
take  it  at  once  in  hand  and  regrind  or  readjust  it,  for 
It  is  as  often  in  the  faulty  adjustment  as  in  faulty 
grinding  that  the  secret  of  its  inefficiency  lies. 
{To  be  continued.) 
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VIII.— VARNISHING  AND  FITTING  UP, 

NFIN  C'EST  UN  VIOLON."-Our 
fiddle  is  finished  "  in  the  white,"  our 
varnish  has  been  carefully  prepared, 
and  we  are  ready  to  lay  it  on.  This 
operation  must  not  be  commenced  till 
the  end  of  May,  or  the  beginning  of  June  at  the 
latest,  when  we  can  be  sure  of  a  spell  of  fine  hot 
weather  in  which  to  do  our  work.  The  fiddle  must  be 
carefully  washed  with  clean  water  all  over,  so  as  to 
remove  any  dirt  which  may  have  accumulated  ;  the 
last  touches  must  be  put  (if  required)  with  sand-paper 


and  file,  and  the  work  can  proceed  at  once.  Begin 
by  staining  the  fiddle  all  over,  bright  yellow  ;  when  I 
say  all  over,  I  mean  the  whole  of  the  body  and  the 
shoulder  and  the  head,  the  neck  will  be  left,  being 
subsequently  varnished  as  hereinafter  set  down.  The 
best  stain  may  be  made  as  follows  :  Get  some  pure 
gamboge,  as  pure  and  unadulterated  as  possible,  and 
some  pure  spirits  of  wine  ;  pound  up  the  gamboge 
and  put  it  into  the  spirit  in  a  phial  for  two  or  three 
days,  shaking  it  up  whenever  you  think  of  it — i.e.,  as 
often  as  possible.  The  absolutely  pure  gum  will  be 
dissolved,  leaving  all  the  impurities  and  insoluble 
parts  at  the  bottom  of  the  phial,  in  the  form  of  sedi- 
ment ;  the  solution  thus  formed  will  be  quite  trans- 
parent, of  a  magnificent  red  colour.  Test  it  by 
brushing  a  drop  or  two  on  to  a  piece  of  wood,  when, 
if  it  appears  a  fine  yellow  colour,  it  is  right,  and  will 
do.  This  solution  of  gamboge,  this  coloured  sizing, 
this  preliminary  stain  (call  it  what  you  will)  must  now 
be  carefully  laid  on,  beginning  with  the  head.  For 
this  purpose  use  a  camel-hair  brush  of  the  finest 
quality,  having  a  diameter  of  about  half  an  inch  ;  at  a 
first-class  artists'  colourman's  it  will  cost  you  from  six 
to  eight  shillings.  Let  the  brush  be  well  filled  with 
stain  (but  not  over  filled  and  sopped),  and  lay  it  on 
quickly  and  carefully  all  over,  missing  no  spot  which 
it  will  be  necessary  to  go  back  to,  work  as  quickly  as 
possible,  never  going  over  the  same  ground  twice,  nor 
putting  one  coat  over  another,  for  this  dye  sinks  in  at 
once,  and  if  you  touch  a  surface  with  it  twice,  or  re- 
touch it  after  it  is  laid  on,  it  will  infallibly  turn  out 
streaky  and  blotchy.  Practise,  before  touching  your 
fiddle,  on  a  planed  plank  of  deal,  for  once  the  harm  is 
done  it  cannot  be  undone.  After  doing  the  scroll,  go 
round  the  ribs,  then  all  over  the  back,  then  all  over 
the  belly  (not  forgetting  the  inside  of  the  f  f  holes), 
and  finally  round  the  edges,  being  careful  in  brushing 
round  the  edges  not  to  touch  the  back,  belly,  or  sides. 
This  wash  will  dry  very  quickly,  and  as  soon  as  it  is 
dry  lay  on  your  first  coat  of  varnish,  proceeding  in 
exactly  the  same  way,  excepting  that  as  it  does  not  dry 
in  at  once  you  need  not  be  in  a  hurry,  but  can  go 
carefully,  backwards  and  forwards,  getting  on  an  even 
coat,  as  thin  and  smooth  as  possible,  not  clogged 
under  the  edges  in  the  angles  of  the  scroll.  When 
this  coat  is  laid  on  hang  up  the  fiddle  to  dry  in  the 
lightest,  hottest,  dryest,  sunniest  place  you  can  ;  in 
the  hottest  weather  it  will  take  at  least  twenty-four 
hours,  in  poor  weather,  or  if  you  have  laid  the  varnish 
on  too  thick,  it  will  take  longer.  When  it  is  quite  dry, 
go  over  the  fiddle  carefully  with  a  fine  knife,  removing 
any  blacks,  dust,  hairs,  flies,  etc.,  etc.,  which  may  have 
stuck  to  it,  and  lay  on  another  coat  in  the  same  manner 
as  at  first,  the  neck  being  always  left  bare  (by  which  it 
may  be  held)  and  a  spike,  stick,  or  brush  handle  being 
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pushed  into  the  hole  made  to  receive  the  tailpin  when 
it  is  finished,  also  _to  hold  it  by  ;  in  this  way  the  var- 
nished fiddle  may  be  freely  handled  without  fear  of 
touching  the  varnish  and  leaving  marks,  which  is  a 
fatality  most  strenuously  to  be  guarded  against.  The 
fiddle  should  be  hung  up  by  a  string  tied  tightly  round 
the  unvarnished  neck,  with  a  loop  in  front  to  hang  on 
a  nail ;  it  must  hang  quite  free,  and  so  as  not  to  touch 
anything.  When  the  second  coat  is  quite  dry,  pro- 
ceed as  before  to  remove  every  trace  of  blacks  or 
other  impurities,  and  after  that  go  over  the  entire  fiddle 
with  a  piece  of  the  very  finest  sand-paper,  not  hard 
enough  to  bring  oft"  the  varnish,  but  just  so  as  to  polish 
the  surface  thereof,  and  remove  the  fine  layer  of  dust 
which  almost  infallibly  will  adhere  to  the  varnish  in 
drying.  This  done,  proceed  to  lay  on  two  more  coats 
(the  third  and  fourth)  in  a  precisely  similar  manner. 
These  two  should  consist  of  a  rather  deeper  coloured 
varnish  than  the  first  two,  and  it  will  be  already 
noticed  that  the  flaring  yellow  of  the  preliminary  wash 
is  becoming  tempered  and  modified  by  the  varnishes, 
of  which  it  is  not  necessary  to  say  anything  further  in 
this  place.  Go  on  varnishing  in  this  way,  using  a  deeper 
coloured  varnish  for  each  two  coats  till  the  fiddle  has 
seven  or  eight  coats,  always  being  careful  to  remove 
any  dust,  blacks,  flies,  or  other  impurities  which  may 
have  stuck  to  the  fiddle  before  laying  on  a  coat,  and 
between  each  two  coats  levelling  any  lumps  or  ridges 
with  a  piece  of  the  finest  sand-paper.  After  the 
seventh  or  eighth  coat  take  a  knife  and  scrape  the 
varnish  down  to  the  wood  round  the  bevelled  outline 
of  the  scroll,  and  along  the  edges  of  the  ribs  where 
they  meet  at  the  corners,  at  right  angles  to  the  plane 
of  the  instrument.  These  lines  must  now  be  covered 
with  black,  so  that  when  finished  the  outline  of  the 
scroll  (back,  front,  and  volute)  and  the  ends  of  the 
bouts  (at  the  corners)  will  be  accentuated  by  a  black 
line  ;  the  proper  black  with  which  to  do  this  is  the 
ordinary  stick  Indian  ink,  which  is  to  be  had  at  any 
artist's  colour  merchant.  After  this  finish  the  varnish- 
ing by  continuing  to  lay  on  coat  after  coat,  as  thin  as 
possible,  and  always  taking  care  that  one  coat  is  dry, 
clean,  and  smooth  before  laying  on  another,  until  the 
requisite  tone  and  substance  is  obtained.  This  will 
require  from  twelve  to  fifteen  coats,  according  to  the 
nature  and  quality  of  the  wood  and  varnish. 

The  fiddle  is  now  finished  and  varnished,  it  must 
be  hung  up  for  at  least  a  month,  if  not  two  or  three,  to 
dry  thoroughly  before  fitting  it  up.  Personally  I 
prefer  the  rich,  creamy  appearance  of  the  varnish  in 
its  present  state  to  the  unnatural  mirror-like  polish 
which  is  generally  seen  on  a  new  fiddle,  but  if  this  is 
desired  the  varnish  must  be  allowed  to  dry  thoroughly, 
and  after  some  months  carefully  polished  as  below 
described,  till  it  is  smooth  as  glass.     Otherwise,  after 


a  month  or  so  the  fiddle  may  be  fitted  up  as  is  here- 
after set  down  ;  before  doing  so,  however,  it  is  well 
to  remove  the  extreme  roughness  or  cakiness  which 
will  be  present  unless  the  varnish  is  of  a  particularly 
perfect  description,  by  dipping  a  slip  of  the  finest  sand- 
paper in  water  and  rubbing  it  quickly  over  the  surface 
of  the  belly  ;  the  back  may  remain  as  it  is  unless  it  is 
particularly  lumpy.  When  the  varnish  is  very  tho- 
roughly dry,  you  can  polish  it  to  produce  that  glassy 
smoothness  which  is  by  some  considered  a  great 
beauty.  Begin  by  rubbing  the  surface  of  the  varnish 
carefully  with  a  rag  dipped  in  finely  powdered  pumice- 
stone,  having  first  dropped  a  few  drops  of  oil  on  the 
surface  of  the  fiddle  ;  this  must  be  done  carefully  all 
over  the  fiddle  where  varnished  till  the  surface  is  quite 
smooth.  But  be  most  careful  not  to  bring  off  the 
varnish.  Then  repeat  the  process  with  oil  and  finely 
pulverized  Tripoli  till  the  surfaces  are  quite  j¥°"Y-«t. 
now  rub  the  fiddle  thoroughly  all  over  with  an  old  silk 
handkerchief  till  the  surface  is  quite  glassy  ;  finally  go 
over  the  polished  surfaces  with  a  fine  linen  rag  and  dry 
Tripoli,  by  which  time  the  polish  will  be  perfect,  and 
needs  only  an  occasional  rub  with  an  old  silk  hand- 
kerchief to  preserve  its  mirror-like  appearance. 

Fitting  up.—  Now  follows  the  adaptation  to  your 
fiddle  of  those  fittings  of  which  I  have  exhaustively, 
treated  in  a  former  chapter  ;  and  the  first  operation  is 
the  fitting  of  the  fingerboard.  At  one  time  it  was 
necessary  for  violin  makers  to  make  their  own  finger- 
boards out  of  the  solid  ebony,  which  was  a  great  labour, 
but  now  they  may  be  bought  ready-made  of  first  rate 
quality,  and  only  require  fitting  to  the  fiddle  in  hand. 
Their  dimensions  as  thus  sold  are  ioj  inches  long,  1 
inch  broad  at  the  top,  I \\  at  the  broad  end  and  having 
a  uniform  thickness  down  the  sides  of  $  inch.  They 
are  sold  properly  curved  on  the  upper  surface,  but 
their  correctness  may  be  checked  by  means  of  the 
neckguide,  Fig.  59  ;  the  scallops  at  the  sides  of  the 
guide  representing  the  top  and  bottom  of  the  finger- 
board properly  curved.  If  you  are  fitting  a  finger- 
board to  a  new  fiddle  it  is  as  you  left  it  on  page  567, 
with  a  false  fingerboard  on  it,  this  must  be  prised  off 
with  an  old  table  knife;  ifyou  are  fitting  a  fingerboard 
to  a  new  neck  only,  as  set  forthbelow,  this  will  not  be  re- 
quired. Commence  by  planing  the  front  of  the  neck 
quite  clear  of  all  glue,  pencil  marks,  or  indentations 
formed  by  the  pressure  of  the  cramp  by  which  it  has 
been  fixed  to  the'fiddle.  Then  at  a  height  of  exactly 
5T35  inches  from  the  ribs  (not  the  edge  of  the  fiddle) 
mark  a  line  across  the  neck,' which  will  be  the  upper 
boundary  of  the  fingerboard  and  consequently  the 
lower  boundary  of  the  nut.  Now  take  your  finger- 
board and  make  the  top  (or  narrow  end)  exactly 
square,  by  means  of  the  false  square  in  the  ordinary 
manner ;  this  done  set   the  fingerboard,  curved  side 
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downwards,  in  the  holder,  Fig.  58,  in  which  we  made 
our  false  fingerboard,  and  with  a  fine  plane  make  the 
under  surface  quite  plain  and  smooth.  Now  place  the 
upper  end  on  the  nut  line,  and  see  how  we  are  getting 
on,  a  straightedge  laid  perpendicularly  along  the 
fingerboard  ought  to  extend  ig-  inch  above  the  belly  in 
the  centre  between  the  nicks  of  the  ff  holes.  If  it 
does  not  do  so  the  lower  end  of  the  face  of  the  neck 
and  the  under  surface  of  the  fingerboard  must  be 
planed  away  until  this  required  height  is  attained. 
Now  find  the  exact  centre  between  the  nicks  of  the_// 
holes  in  the  usual  way  with  compasses  and  prick  a 
small  mark.  Assuming  that  the  lower  end  of  the 
fingerboard  is  truly  square  to  the  length  (as  ascertained 
by  the  false  square)  the  two  lower  corners  of  the 
fingerboard  will  be  at  an  equal  distance  from  this 
mark,  i.e.,  a  compass  opened  from  this  point  to  one 
corner,  reaches  also  the  other  exactly  from  the  point, 
and  the  fingerboard  must  be  shifted  till  this  true  setting 
is  obtained.  On  a  full-sized  fiddle  the  length  from  the 
nut  line  to  this  point  (the  bridge)  is  just  13  inches,  of 
course  in  a  large  or  small  model  this  length  will  vary, 
so  do  not  mind  if  you  have  not  got  it.  The  curved 
lower  end  of  the  fingerboard  is  always  hollowed  out, 
and  the  edge  thus  presented  should  be  a  shade  thinner 
than  the  thickness  down  the  sides. 

On  the  ready-made  fingerboards  of  commerce 
this  end  is  generally  thick,  so  it  must  be  reduced  to 
proper  proportions  by  gauging  round  this  lower  end 
to  the  thickness  of  the  sides  with  the  gauging  com- 
passes A,  Fig.  10,  and  cutting  out  and  finishing  the 
hollowing  out  of  the  under  surface  just  below  the  line 
thus  gauged,  this  hollowing  is  begun  with  the  knife 
and  a  small  gouge,  and  finished  off  neatly  and  smoothly 
with  a  round  file,  Fig.  12,  a  scraper  and  sand-paper 
of  various  degrees.  Now  with  the  toothed  plane  just 
go  over  so  as  to  rough  slightly  the  under  side  of  the 
fingerboard  where  it  is  to  touch  the  face  of  the  neck 
and  the  face  of  the  neck  itself.  Warm  the  underside 
of  the  fingerboard  well  over  a  lamp,  so  that  it  shall 
not  chill  the  glue  directly  it  is  put  on  (for  ebony  is  very 
cold  wood),  coat  the  face  of  the  neck  with  glue,  and 
quickly  rub  on  the  fingerboard,  so  that  the  top  just 
touches  the  nut  line  you  drew  on  the  neck,  and  cramp 
it  in  its  place  by  means  of  a  cramping  iron,  and  a 
block  represented  in  section  at  Fig.  60,  which  follows 
and  holds  the  curve  of  the  upper  surface  of  the 
fingerboard.  Before  putting  on  the  other  two  cramps 
see  for  the  last  time  that  the  top  is  level  with  the  nut 
line  and  that  the  lower  corners  are  even  to  the  point 
in  the  centre  of  the  belly.  Then  set  it  aside  to  dry, 
cramped  firmly  in  its  place  by  three  strong  cramps. 

The  Nut  is  the  next  fitting  to  be  applied,  and  fills 
up  the  interval  between  the  top  of  the  fingerboard  and 
the  bottom  of  the  peg-box.     It  is  made  and  fitted  as 


follows  :  Take  a  little  slip  of  ebony  about  \\  inches 
long,  \  inch  wide  and  \  inch  deep,  and  make  one  side 
and  one  edge  square  to  one  another  and  smooth  so  as 
to  fit  exactly  against  the  face  of  the  neck  and  top  of 
the  fingerboard,  then  with  a  chisel  and  file  get  it  to 
the  exact  thickness  required,  i.e.,  the  thickness  of  the 
space  between  the  top  of  the  fingerboard  and  the 
edge  of  the  peg-box,  which  space  it  must  exactly 
fill  ;  this  done,  set  it  in  its  place  and  mark  the  length 
required,  i.e.,  the  top  of  the  fingerboard,  and  cut  it 
with  a  fine  tenon  saw  just  over  the  right  length  so  as 
just  to  project  at  the  ends.  When  it  exactly  fits  set  it 
in  its  place,  and  with  a  pencil  mark  on  its  front  the 
curve  of  the  top  of  the  fingerboard,  and  with  a  knife 
cut  away  the  wood  above  it  till  it  stands  about  a  full 
TTS  inch  above  the  fingerboard,  following  the  curve. 
This  done,  glue  it  well,  and  just  stick  it  into  its  place, 
when,  if  well  fitted,  it  will  hold  quite  tight. 

It  has  been  asked  me  by  a  correspondent  why  the 
nut  is  a  separate  piece  to  the  fingerboard.  It  is,  of 
course,  that  the  grain  of  the  fingerboard  being  parallel 
to  the  tension  of  the  strings,  it  could  not  stand  the 
strain  of  the  strings,  but  would  become  dented  at  the 
upper  end  ;  the  nut  is  therefore  placed  at  this  point  so 
that  the  strings  on  leaving  the  peg-box  encounter  only 
the  cross-grained  piece  of  ebony  constituting  the  nut,  ' 
on  which  they  can  make  no  impression  as  they  would 
on  the  soft  parallel  grain  of  the  fingerboard. 

Finishing  the  Nut  and  Fingerboard  with  the  Neck. 
— Your  fingerboard  and  nut  are  now  fixed  to  the  fiddle 
in  the  rough.  The  fingerboard  probably  overlaps  the 
sides  of  the  neck,  and  must  be  shaved  down  till  it  is 
even  with  it,  with  a  knife.  If  the  neck  is  broader  than 
the  fingerboard,  it  is  too  large  and  must  be  cut  down 
level  to  the  fingerboard,  and  the  two  together  to  the 
right  breadth.  Then  cut  the  nut  down  to  shape, 
finishing  it  with  a  file,  and  leaving  it  rather  large. 
There  cannot  be  laid  down  any  rule  for  shaping  the 
nut;  the  only  plan  is  to  have  another  fitted  fiddle  by 
your  side  and  copy  that.  Now  take  the  neck  gauge, 
Fig.  59,  and  finally  regulate  the  thickness  of  the  neck 
with  the  fingerboard.  The  neck  must  be  cut  away 
underneath  in  little  shavings  with  a  knife  until  the 
small  end  A  of  the  gauge,  Fig.  59,  will  just  go  over 
the  neck  and  fingerboard  sideways  from  the  chin  to 
about  1  inch  above  the  shoulder  ;  the  large  end  B  of 
the  gauge  must  come  right  down  to  the  shoulder. 
When  the  proportion  has  been  got,  finish  the  shaping 
of  the  chin  and  shoulder,  working  by  eye  from  a 
finished  instrument,  till  the  right  shaping  is  attained. 
The  work  is  begun  with  a  knife,  but  finished  and 
principally  done  with  a  rasp  or  good  file;  in  this  oper- 
ation you  will  file  all  the  varnish  off  the  chin  of  the 
scroll  and  the  shoulder,  the  neck  being  revarnished,  as 
laid  down  further  on.    When  with  the  biting  file  you 
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have  got  the  right  shape  go  all  over  the  neck  (includ- 
ing of  course  the  edges  of  the  fingerboard)  with  a  finer 
file,  then  finish  with  a  scraper  and  sand-paper.  Now 
with  a  file  round  off  the  upper  edges  of  the  fingerboard 
and  the  nut  at  all  its  angles,  as  you  see  it  done  on  a 
finished  fiddle.  The  neck  (including  the  edges  of  the 
fingerboard)  is  then  thoroughly  sand-papered  with 
different  finenesses  of  paper  till  the  requisite  smooth- 
ness is  attained,  then  varnish  it  as  laid  down  in  the 
concluding  chapter  on  Repairs  (Par.:  "Varnishing 
Repairs").    When  this  is 


done,  and  the  varnish  is 
dry,  polish  it  with  oil  and 
pumice  powder,  and  then 
with  oil  and  Tripoli  in  the 
same  way  as  the  rest  of 
the  fiddle  was  varnished 
(vide  supra).  Now  scrape 
off  all  traces  of  varnish 
from  the  edges  of  the 
fingerboard  (being  careful 
in  doing  so  not  to  remove 
the  varnish  of  the  neck), 
and  polish  it  and  the  nut 
with  pumice  and  Tripoli 
as  before,  but  rubbing  it 
over  first  with  a  slip  of 
the  finest  sand-paper  and 
a  few  drops  of  oil.  The 
last  touch  to  be  given  to 
the  nut  is  the  making  of 
the  four  little  grooves 
which  take  the  strings. 
The  position  of  these  can 
be  measured  out  from  a 
finished  fingerboard  with 
compasses,  but  sometimes 
a  guide  is  used,  which  is 
made  of  broad  wood  or 
steel,  and  by  which  the 
four  points  are  marked- 
When  they  are  marked 
these  little  grooves  are 
made  with  a  very  small  rat-tail  file. 


FIG.  64.— USUAL  FORM  OF 
SETTING  PEGS. 


Next  fit  the  pegs. 
Fitting  the  Pegs. — The  first  things  required  for 
this  are  a  borer  and  finisher  for  the  holes  in  the  peg- 
box,  in  which  the  pegs  are  to  fit.  The  latter  is  repre- 
sented at  a,  Fig.  61,  and  consists  of  a  steel  rod, 
bearing  a  tapered  piece,  B,  which  is  fluted  so  as  to 
present  all  round  its  circumference  a  series  of  sharp 
edges.  The  former  is  represented  at  Fig.  62,  and 
consists  similarly  of  a  steel  rod,  with  a  cross  handle 
like  a  gimlet  or  tuning  key,  A,  bearing  a  tapered 
cutter,  like  a  cheese-taster,  E.  With  these,  you  will 
proceed  to  make  the  peg  fitter, Fig.  63.  This  is  done  as 


follows  : — Take  a  piece  of  solid  hard  maple,  i\  inches 
square,  and  5  or  6  inches  long,  and  cut  out  of  it  the 
piece  AA',whichis  in  the  form  of  a  solid  block,  A  having 
at  one  end  the  high  rounded  piece  a'.  In  this  part 
(a')  at  the  point  B,  make  a  hole  just  large  enough  for 
the  thin  end  of  the  part  B  of  the  peg-hole  borer,  Fig. 
62,  to  fit  in  ;  and  by  turning  the  borer,  make  a  tapered 
hole  through  the  block  A  a',  at  the  point  B  just  large 
enough  to  receive  the  finisher,  Fig.  61,  up  to  the  top  of 
B,  and  no  further,  so  that  you  have  a  tapered  hole 
through  a',  Fig.  63.  C  is 
an  ordinary  steel  plane 
iron,  which  must  lie  along 
A,  so  as  just  to  fit  into 
B  by  means  of  a  narrow 
passage  cut  into  B  at  D, 
on  the  principle  of  the 
pencil  sharpeners  into 
which  you  put  the  point 
of  a  pencil,  and  turn 
against  a  blade.  C  is  kept 
fast  in  its  place  by  another 
slab  of  sycamore,  E,  which 
holds  it  fast  against  A,  by 
means  of  a  screw,  F,  which 
passes  through  the  slab  E, 
and  the  oblong  hole  in 
the  plane  iron  C,  into  the 
block  A.  A  moment's 
thought  will  make  it  clear 
that,  if  a  rough  peg  be 
put  into  B,  and  turned 
(against  c)  till  it  exactly 
fits  into  the  hole  r>,  it  will 
also  exactly  fit  into  any 
hole  made  by  B,  the  fluted 
borer  of  the  boring  tool, 
Fig.  61.  You  can  now, 
therefore,  make  the  four 
holes  in  the  peg-box,  to 
receive  the  pegs,  two  on 
each  side,  by  beginning 
them  with  a  drill,  and 
finishing  them  with  the  boring  tool  and  finisher. 
Be  careful  over  this,  or  you  will  split  away  the  wood 
inside  the  peg-box ;  the  positions  of  the  holes 
must  be,  of  course,  regulated  by  the  model  of  the 
scroll,  the  only  things  to  be  regarded  being,  that 
the  holes  on  either  side  must  be  exactly  in  the 
middle,  and  very  exactly  opposite  one  another,  and 
so  set  relatively  to  one  another,  that  they  can  be 
turned  easily  with  the  fingers,  without  interfering  with 
one  another.  Be  careful  to  begin  the  holes  on  the 
proper  sides  (i.e.,  the  G  and  D  on  the  left,  and  the  F 
and  Aon  the  right);  it  is  not  uncommon  for  a  thought- 
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less  beginner  to  start  wrong.  The  G  and  E  holes,  and 
the  D  and  A  holes  it  will  be  noticed  are  closer  together 
than  the  E  and  D,  so  be  careful  not  to  commit  the 
error  of  making  the  spaces  an  equal  distance  all  the 
way  up.  When  the  holes  are  made,  remove  any 
roughnesses  left  round  the  edges  by  the  tool  with  a 
fine  knife,  and  finish  the  insides  of  the  holes  with  a 
piece  of  fine  sand-paper  rolled  up  small.  A  glance  at 
any  well-arranged  peg-box  will  enable  you  to  measure 
the  places  of  the  holes  and  their  relative  distances 
better  than  pages  of  explanation  ;  but  Fig.  64  repre- 
sents the  most  usual  setting,  actual  size,  the  letters 
representing  the  respective  pegs.  Now  fit  the  pegs 
one  by  one  into  the  peg-fitter,  Fig.  63,  till  they  fit 
exactly  into  the  holes  in  the  peg-box,  made  by  the 
borer  and  finisher,  Figs.  62  and  63.  By  fitting  exactly 
I  mean  that  they  must  turn  stiffly,  but  without  jerking 
in  the  holes  thus  made,  and  the  "  thumb-pieces  "  of 
the  pegs  must  be  even  with  one  another,  when  the 
scroll  is  held  up  before  the  eye,  i.e.,  one  peg  must  not 
go  in  further  than  another.  The  ends  of  the  thumb- 
pieces  must  be  just  4a  °f  an  mcn  from  the  cheek  of 
the  scroll.  The  ends  of  the  pegs  projecting  beyond 
the  outer  face  of  the  opposite  cheek  of  the  peg-box 
must  now  be  cut  off  about  -^  of  an  inch  beyond  the 
outer  face,  and  this  projecting  ~  of  an  inch,  must 
be  nicely  rounded  with  a  file,  sand-papered  and 
polished  by  licking  it,  and  rubbing  it  hard  up  and 
down  the  apron  stretched  across  one's  leg.  The  whole 
shaft  of  the  peg  must  then  be  nicely  smoothed  with 
fine  sand-paper,  and  a  hole  drilled  through  it  rather 
near  the  cheek  of  the  peg-box,  on  the  side  of  the 
"  thumb-piece,"  or  head  of  the  peg.  These  operations 
being  repeated  four  times,  your  set  of  pegs  is  fitted. 
Sometimes  it  is  found  that  the  peg-box  is  too  shallow- 
to  allow  the  pegs,  with  tlie  strings  coiled  on  them,  to 
turn  easily.  In  this  case  the  peg-box  must  immedi- 
ately be  deepened  with  a  chisel,  it  is  always  as  well, 
before  leaving  the  pegs,  to  test  each  thus,  by  winding 
a  piece  of  thick  D  string  round  it  inside  the  box,  and 
remedying  any  defect  so  found.  If  the  pegs  were 
put  in  just  as  they  are,  they  would,  of  course,  stick, 
and  be  very  stiff  to  turn,  you  must  therefore  put  them 
in,  and  turn  them  round  a  few  times  so  as  to  mark 
them  a  little  where  they  turn  in  the  cheeks  of  the  peg 
box.  Then  at  these  points  rub  them  over  with  a 
piece  of  soap,  and  then  with  whiting.  This  will 
make  them  turn  easily,  but  hold  fast  when  screwed  up 
to  pitch.  Clean  away  all  trace  of  this  operation,  in- 
side and  outside  the  peg-box — first  with  a  dry  brush, 
and  then  with  one  slightly  moistened.  Finally  give 
the  thumb-pieces  and  shafts  of  the  pegs  a  good  rub- 
bing with  a  slightly  oiled  rags,  and  your  pegs  are 
fitted  ready  to  receive  the  strings. 

Fitting  the   Tail-pin. — Tail-pins    are   sold  every- 


where for  a  few  pence,  and  are  very  easily  fitted 
into  the  lower  block,  by  enlarging  the  hole  already 
there  with  the  borer,  Fig.  62,  and  fitting  the  short 
shaft  of  the  tail-pin  into  the  hole  thus  made  by  means 
of  the  peg-fitter,  Fig.  63,  as  if  it  were  a  peg.  (Vide 
Figs.  61,  62,  and  63;  also  Figs.  51  and  52,  page  395, 
Vol.  I.)  It  must  not,  however,  be  glued  in  its  place 
till  the  very  last  moment  (when  you  want  to  put  on 
the  tail-piece  by  its  loop),  for  the  hole  is  the  luthier's 
peep  hole,  through  which  he  can  see  the  whole  inside 
of  his  fiddle  by  applying  an  eye  to  it. 

The  Tail-piece. — These  are  sold  ready-made  by  all 
violin  makers,  so  you  will  only  have  to  fit  it  on.  Pro- 
cure a  piece  of  the  black  gut  string,  used  for  the  F 
or  G  of  a  harp,  and  et  it  through  the  holes  made  to 
receive  the  loop  ;  bring  one  end  well  through,  and  with 
a  spirit  lamp  burn  the  extreme  end  until  it  swells  up 
to  double  its  size,  flatten  it  whilst  soft  and  tie  round 
it  tightly,  just  below  the  swelling,  a  twist  or  two  of  A 
string,  the  ends  of  which  must  be  similarly  burnt  to 
prevent  its  knot  slipping.  This  makes  a  knob  big  and 
strong  enough  to  prevent  the  loop  slipping  through 
the  holes  in  the  tail-piece.  Now  put  the  loop  on  the 
tail-pin,  and  lengthen  it  till  the  wood  of  the  tail- 
piece just  clears  the  "  rest,"  take  it  off  carefully  (so  as 
not  to  slip),  mark  it,  leaving  enough  to  make  the  knob 
which  must  be  made  by  burning  the  end  and  tying 
a  piece  of  A  string  round  it  as  before.  This  done,  the 
tail-piece  is  fitted. 

The  Sound-post,  on  the  importance  of  which  I 
have  always  said  much  (page  210,  Vol.  I.),  must  next 
be  made  from  a  piece  of  fine  grained  pine,  and  fitted 
to  the  fiddle.  It  must  be  perfectly  circular,  -^  inch 
in  diameter,  and  in  the  rough  about  1%  inches  long. 
You  should  have  a  set  of  about  six  or  more  "  trial 
posts,"  ranging  in  length  from  2  A  inches  to  if  inch, 
and  according  to  the  build  of  your  fiddle  you  will 
put  in  one  after  another  in  turn  these  graduated 
"dummies"  till  you  find  the  one  that  fits  exactly 
according  to  the  rules  laid  down  on  page  210,  Vol.  I. 
When  this  is  found,  cut  your  real  sound-post  to  that 
length,  at  the  top  and  bottom  of  the  post,  so  as  to  fit 
close  against  the  back  and  belly,  following  the  arching 
of  the  model.  Remember  in  putting  it  in  that  it 
slants  a  little  outwards,  i.e.,  towards  the  /  hole,  and 
that  the  grain  of  the  post  goes  at  right  angles  to  that 
of  the  belly.  Be  very  careful  not  to  injure  the 
edges  of  the  /  hole,  by  notching  it  with  the  sound- 
post  setter  (Fig.  11),  whilst  you  are  putting  the  post  in, 
for  inexperienced  hands  nearly  always  do  this. 

Now  put  on  the  strings,  selecting  them  to  your 
instrument  (vide  page  438),  but,  of  course,  do  not 
attempt  to  screw  them  up  till  the  final  operation  is 
performed,  namely  : — 

Fitting  the  Bridge. — This  is  the  last  operation  of 
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all,  and  must  be  carried  out  with  careful  regard  to  the 
remarks  contained  on  page  2:5,  Vol.  I.  First  care- 
fully select  your  bridge  ;  the  first  thing  is  to  shave  off 
the  surfaces  of  the  little  "  inverted  T,"  which  gives  the 
"kidney"  shape  to  [the  hole  cut  in  the  centre.  This 
must  be  shaved  down  with  a  fine  knife,  so  as  to  be 
just  below  the  levels  of  the  back  and  front  of  the 
bridge,  otherwise  its  delicate  points  catch  in  things 
{e.g.,  the  handkerchief  which  wipes  the  fiddle\  and  it 
gets  snipped  off.  Now  take  an  old  bridge  and  prop 
up  the  strings  with  it,  setting  it  against  the  bottom  of 
the  fingerboard,  and  protecting  the  varnish  from  its 
feet  with  a  slip  of  paper,  this  enables  you  to  fit  the 
new  bridge  easier.  First  reduce  the  feet  so  that  when 
put  upon  the  riddle,  and  held  in  a  line  with  the  eye, 
the  feet  fit  closely  and  absolutely  to  the  arching  of  the 
belly  ;  this  is  a  most  important  essential  in  the  fitting 
of  the  bridge ;  when  they  fit  absolutely  they  should 
be  about  j\  inch  (or  less)  in  their  thickest  parts,  but 
they  will,  of  course,  be  thinner  towards  the  centre 
of  the  fiddle,  because  they  have  to  be  cut  away  to 
suit  the  arching.  When  they  are  fitted,  mark  their 
exact  outlines  on  the  varnish  with  a  point,  and  scrape 
ill  the  varnish  exactly  beneath  them,  so  that  the 
feet  touch  the  wood  of  the  belly.  By  this  a  better 
tone  is  obtained,  and  if  it  is  not  done  the  feet  will  slip 
on  the  varnish,  tearing  it  off  as  they  shift  about  with 
the  constant  vibration.  Now  take  the  model  of  the 
arching  of  the  bridge,  Fig.  65,  and  mark  the  proper 
curve  of  the  bridge  at  the  right  height.  This  is  deter- 
mined by  holding  the  figure,  scroll  [toward  you,  on  a 
line  with  the  eye,  and  looking  along  the  fingerboard. 
The  top  of  the  bridge  (when  finished)  should  appear 
to  the  eye  to  be  about  \  inch  above  the  end  of  the 
fingerboard,  a  little  more  at  the  G,  a  little  less  at 
the  E.  (Of  course  it  must  be  understood  throughout 
the  fitting  of  the  bridge  that  the  old  dummy  bridge 
always  supports  the  strings  when  the  real  one  is  being 
manipulated,  and  when  the  latter  is  put  up  for  a 
moment  the  former  comes  down.)  When  the  arching 
is  properly  adjusted,  'round  off  with  a  file  all  the 
corners  and  edges  of  the  bridge,  making  the  top  quite 
round,  and  thinning  it  gradually  to  the  top  from  the 
"waist"  (so  to  speak)  of  the  bridge;  the  whole  is 
finished  with  fine  sand-paper  till  it  is  perfectly  smooth. 
The  niches  for  the  strings  are  then  made  with  the 
I  mouse-tail ::  file  you  used  for  the  nicks  in  the  nut,  the 
dummy  bridge  is  taken  down,  the  new  one  is  put 
up,  the  A  is  tuned  to  pitch,  the  other  strings  tuned  to 
the  A,  and  your  fiddle  is  finished. 

I  have  now  only  to  add  some  remarks  and  instruc- 
tions on  Repairs,  to  complete  my  papers  on  Violin- 
making,  which,  I  fear,  my  readers   will  think  have 
been  extended  to  far  too  great  a  length. 
(  To  be  continued.) 


AN  OVERMANTEL  WITH  CUPBOARDS. 

Bil  .-1.  M.  0.  a. 

S  I  am  always  anxious  to  help  the  readers 
of  this  Magazine  out  of  whatever  par- 
ticular "  hole "  they  are  in,  I  hope  to 
lift  a  recent  inquirer  in  "  Amateurs  in 
Council "  out  of  the  dilemma  he  seems 
to  be  in.  He  wants  a  design  for  an  overmantel  with 
cupboards,  doors  of  which  will  be  either  glazed  or 
filled  with  wood,  and  from  his  query  I  understand 
he  knows  how  to  make  it,  but  a  few  general  remarks 
will  not  be  out  of  place. 

The  drawings  consist  of  front  and  end  views  drawn 
to  a  scale  of  J  inch  to  1  foot,  and  details,  which  are 
drawn  half-full  size.  These  comprise  part  of  the 
balustrades,  the  top  cornice,  the  cornice  above  the  cup- 
boards, one-fourth  of  the  cupboard  door,  the  pillars 
supporting  the  cupboards,  and  a  section  of  the  cup- 
board doors  if  glazed,  sections  through  the  cupboard 
door  at  the  spindles  and  at  the  fret,  showing  glass 
behind,  and  sections  of  the  framing  round  the  small 
and  large  mirrors  marked  c  and  D  respectively. 

As  will  readily  be  observed,  the  design  consists  of 
a  large  centre  mirror  with  canted  corners  at  the  top, 
above  which  is  the  cornice  and  balustrade.  At  each 
side  of  this  mirror  is  a  cupboard  standing  ioi  inches 
up  from  the  mantelshelf.  This  cupboard  has  a  cornice 
2j  inches  high,  and  a  balustrade  above  that,  at  the 
back,  close  against  the  wall,  so  that  the  top  of  the 
cupboard  forms  a  clear  shelf.  In  the  detail  of  the 
balustrade  I  have  drawn  it  for  the  length  above  the 
centre  mirror,  but  the  piece  at  the  sides,  above  the 
cupboards,  will  be  exactly  similar  except  the  rail  under 
the  spindles  ;  this  rail  (marked  z)  should  be  i-  inch 
higher.  The  reason  for  this  is  to  raise  the  spindles 
higher  in  order  to  be  better  seen,  for,  being  at  the 
back,  the  cupboard  projecting  would  prevent  anyone 
seeing  them  unless  they  stood  a  considerable  distance 
away. 

Underneath  the  cupboard  I  have  shown  a  little 
mirror,  but  this,  for  economy's  sake,  might  be  made  of 
wood.  The  cupboard  doors  are  rather  novel  in  design, 
being  composed  of  a  fret  panel  of  ?,  inch  thick,  and  a 
row  of  spindles  above  and  beneath.  Of  course  this 
door  might  be  made  of  glass,  in  which  case  the  sec- 
tion would  be  as  shown  in  separate  detail,  but  it  would 
not  have  the  same  ornamental  look.  Any  china,  if 
light  in  colour,  would  be  easily  seen  through  both  fret 
and  spindles,  and  the  only  objection  it  has  is  that  dust 
will  readily  find  its  way  inside.  A  sheet  of  glass 
behind  both  fret  and  spindles  would  effectually  prevent 
the  dust  from  entering,  and  I  think  this  would  be  the 
best  way  of  all.  The  method  of  putting  in  this  glass 
is  shown  in  sections  of  cupboard  doors  at  x  and  at  v, 
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being  through  the  door  at  the  spindles  and  at  the  fret 
respectively. 

The  dentils  in  the  cornice  gave  a  very  rich  appear- 
ance to  the  whole  job,  and  I  have  shown  two  beads 
scratched  up  the  posts,  and  although  it  is  some  little 
labour  to  do  so,  the  result  amply  repays  it.  Observe, 
too,  that  the  knobs  at  the  tops  of  the  posts  are  turned 
on  the  posts,  and  not  dowelled  on,  a  habit  which  is  so 
common,  but  so  very  unsatisfactory,  for  they  are  con- 
tinually falling  off.  The  turned  pillars  supporting  the 
cupboards  are  also  turned  out  of  the  same  piece 
of  wood  as  the  posts.  This  is  by  far  the  strongest 
way  of  doing  it.  There  is  also  a  little  tie  put  in  be- 
tween the  back  post  and  the  pillar ;  this  being  to 
strengthen  the  pillar,  and  renders  it  unnecessary  to 
have  a  dowel  in  the  foot  of  the  pillar  to  let  into  the 
mantelshelf.  In  the  end  view  I  have  shown  the  panel 
forming  the  cupboard  as  a  wood  panel,  but  if  the 
doors  in  front  are  simple  glass  doors  this  had  better 
be  glass  too.  The  moulding  round  the  little  mirrors 
is  simply  formed  on  the  framing  as  shown  in  section 
of  framing  c,  but  the  moulding  round  the  centre  glass 
is  a  larger  one,  planted  round  as  shown  in  section. 

All  the  thicknesses,  sizes,  etc.,  of  the  different  parts 
are  shown  in  the  details  ;  which  I  am  sure  will  be 
quite  self-explanatory.  Bevelled  glass  would  add  a 
richness  to  the  overmantel,  but  although  the  cost  of 
bevelling  plates  has  been  reduced  these  last  few 
years,  it  is  still  rather  expensive.  The  wood  in 
which  to  make  it  must,  of  course,  be  left  entirely  to 
the  maker,  but  I  would  suggest,  if  a  really  first-class 
job  was  wanted,  to  make  it  in  solid  walnut. 

Before  closing,  I  may  suggest  that  a  mantelboard 
might  be  made  with  this  overmantel ;  and  as  an  excel- 
lent description  of  the  "Azalea"  Mantelboard  appeared 
in  Volume  II.,  page  425,  I  do  not  think  it  necessary 
to  do  more  than  draw  attention  to  the  sketch  that 
I  have  given  with  the  details,  which  is  designed  to  be 
in  thorough  keeping  with  the  Overmantel. 
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VI!,— THE  COLOURS— BLACKS,  BLUES,  BROWNS, 
CARMINES, 
no.  [TJvwS  11  NOW  proceed  to  give  a  detailed  de- 
scription of  the  colours.  In  this 
section  when  a  comparison  with 
water-colours  may  conveniently  be 
made,  I  take  as  a  standard  the 
specimen  sheet  issued  by  Messrs.  Reeves,  of  Cheapsidc, 
whose  make  is,  I  suppose,  as  well  known  as  any  in 
the  market.  I  shall  also  occasionally  avail  myself  of 
some  of  the  remarks  made  by  Mr.   Hancock  on  his 


colours,  and  in  such  case  shall  include  the  borrowed 
portion  between  quotation  marks.  The  colours  will 
be  taken  up  in  the  order  in  which  they  are  given  on 
page  236. 

in.  Glazing. — It  will  be  convenient  here  to  notice 
this  operation  of  which  mention  will  occasionally  be 
made  in  the  following  descriptions.  By  glazing  is  meant 
washing  one  colour,  which  may  be  either  transparent 
or  opaque,  with  another,  which  should  be  transparent, 
or  nearly  so.  The  production  of  the  ultimate  colour 
is  thus  the  result  of  a  double  painting,  and  is  the  effect 
of  two  firings  at  least.  Suppose  we  wish  to  make  a 
rich,  warm,  clear,  orange  :  a  very  good  colour  is 
possible  by  mixing,  but  a  much  finer  colour  may  be  got 
by  glazing.  In  the  first  painting  the  ground  is  laid 
with,  say,  light  orange  or  yellow,  and  is  fired.  Then 
for  the  second  firing  a  coat  of  carmine  is  given.  When 
this  is  fired,  we  have  a  beautiful  orange  tint,  which  is 
much  clearer  than  one  produced  by  mixture.  Conse- 
quently, the  necessity  for  the  second  coat  being  trans- 
parent is  at  once  seen. 

112.  Hard  and  Soft  "Colours. — This  is  a  peculiarity 
a  notice  of  which  may  also  well  precede  the  descrip- 
tions. 

Hard  Colours  are  those  which  contain  only  just 
enough  flux  to  give  them  brilliancy  in  their  middle 
and  deep  tones,  the  lighter  shades,  not  carrying  with 
them  sufficient  flux  to  give  them  equal  gloss  after 
fixing,  lack  lustre,  and  so  look  dry  or  hard.  This  is 
a  necessity  of  manufacture.  The  test  tiles  which  the 
student  will  make  will  give  him  specimens  of  these. 

Soft  Colours,  on  the  contrary,  are  largely  fluxed,  and 
are  glossy  in  their  thinnest  parts.  These  colours,  for 
their  bulk,  contain  less  pigment,  and  it  is  necessary 
that  they  should  be  laid  thicker  than  the  others, 
when  used  alone,  as  there  is  apparent  waste  in  the 
firing.  For  the  same  reasons  these  colours  are  highly 
suitable  for  glazing  others  for  a  subsequent  firing,  and 
also  for  mixing  in  small  proportions  with  hard  colours, 
with  which  they  agree  so  as  to  have  a  thin  part  rich 
looking  and  glossy  in  preference  to  adding  plain  flux. 
In  some  cases,  when  using  soft  colour  alone,  it  is 
necessary  to  keep  it  well  stirred  during  use  in  order  to 
prevent  separation  of  the  pigment  and  flux. 
BLACKS. 

113.  Deep. — A  good  deep  full  bodied  black,  very 
useful  in  mixing  with  others  for  deepest  shadows  for 
which  it  has  wide  capacity.     It  darkens  in  the  firing. 

1 14.  Soft. — Less  useful  for  mixing  than  the  former, 
but  very  intense,  and  therefore  best  used  alone  when  a 
very  pure  and  brilliant  black  is  desired,  as  sometimes 
in  butterflies  and  birds.  It  does  not  bear  a  hard  fire> 
which  turns  it  towards  blue.  It  should  therefore  be 
used  late,  and  a  note  should  accompany  the  piece, 
cautioning  against  overfiiing. 
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BLUES,    ORDINARY. 

115.  Azure. — Corresponds  to  the  azure  in  water.  It 
is  a  very  beautiful  and  pure  colour,  and  clear,  whether 
light  or  heavy.  When  on  a  suitable  glaze  it  is  transpar- 
ent, but  if  not  it  may  cloud  slightly  and  look  mat.  It  is 
quite  deep  enough  in  its  fulness  for  any  demand  of 
skies,  in  which  work  it  cannot  be  done  without.  For 
draperies,  also,  and  fruit  and  flowers, it  is  most  valuable; 
in  fact,  it  is  the  blue,  par  excellence,  of  the  palette.  It 
is  indispensable  in  combinations  for  ordinary  sky  or 
warm  sunset  greys,  purple  grapes  and  plums,  and  blue 
and  purplish  flowers.  "  This  colour  is  extremely 
pretty  when  washed  over  pretty  thickly  with  soft 
turquoise.  Subjects  painted  in  it  alone,  particularly  on 
an  ivory  plaque,  have  a  very  pleasing  effect."  On  such 
a  ground  the  colour  is  best  used  alone,  and  shadow 
indicated  only  by  varying  depth,  or  at  most  with  a 
touch  of  deep  azure. 

116.  Deep  Azure.— This  colour  is  of  the  same 
character  as  the  preceding,  but  is  much  more  intense, 
and  is  therefore  more  suitable  when  greater  depth  of 
colour  is  desired  either  alone  or  in  combination.  The 
deepest  blues  of  the  pansy,  convolvulus,  or  violet,  may 
best  be  obtained  with  this.  It  is  a  valuable  colour 
for  covering  the  edges  of  plates  ;  ovals,  or  other  shapes 
may  then  be  picked  out,  and  in  them  small  subjects  be 
painted  with  effect. 

117.  Old  Tile.— "This  colour  was  fmade  some 
few  years  ago  to  indicate,  at  a  rose  colour  heat,  the  blue 
underglaze  so  often  found  on  old  Dutch  tiles."  It  has 
a  slightly  slaty  hue,  and  is  therefore  a  trifle  neutral. 
Hence  for  shadows  and  neutral  tints  it  is  most  service- 
able, and  also  in  more  or  less  neutral  backgrounds. 
Dull  shadows  in  or  under  a  cloudy  sky  find  place  for 
it.  It  is  a  rather  soft  colour,  and  is  better  than  flux 
for  increasing  the  glaze  of  either  of  the  other  two 
blues. 

BLUES,  TURQUOISE. 

118.  Outremer,  Soft  axd  Schwartzenburgh, 
are  all  much  alike  in  character,  and  are  various  shades 
of  the  well  known  precious  stone,  which  they  well  sim- 
ulate in  tint.  Outremer  stands  between  soft  turquoise 
and  azure  in  colour,  but  nearer  the  latter.  The  other 
two  are  very  pale,  and  may  be  described  as  a  very 
delicate  blue  with  a  greenish  whiteness,  just  sufficient 
to  give  united,  a  tone  and  a  slight  opacity.  "  Either  of 
these  colours  is  admirably  adapted  for  a  background 
to  figure  subjects  on  tiles,  tracing  a  diaper  pattern  in 
blue,  black,  or  brown,  and  washing  over  pretty  thickly 
with  turquoise."  Owing  to  its  comparative  softness, 
the  soft  turquoise  must  be  painted  on,  not  ground  laid. 

119.  By  judicious  mixtures  between  the  ordinary 
blues  and  the  turquoises,  any  intermediate  shade  of 
blue  may  be  obtained,  while  between  the  blues  and 
purple  any  shade  of  blue-purple  may  be  had.     Most 


beautiful  and  soft  greys  of  French  grey  quality  may 
thus  be  had.  Also  turquoise  may  have  a  decided  tone 
of  green  communicated  to  it  by  the  addition  of 
a  little  blue-green,  or  a  stronger  one  if  a  little  light 
Sevres  is  used. 

BROWNS. 

120.  Austrian,  German,  and  Sepia. —  These 
may  all  be  treated  together,  being  of  the  same  charac- 
ter, and  of  a  quality  between  Vandyk  and  bistre  in 
water,  the  German  approximating  to  burnt  umber, 
the  sepia,  a  cold  sepia  of  water.  Of  these,  the  German 
is  the  most  generally  useful,  and  sepia  the  blackest 
and  most  intense.  They  are  very  valuable  in  land- 
scape and  foreground  work  generally,  and  do  well  for 
the  branches  and  trunks  of  trees,  the  deep  cuts  being 
given  in  sepia,  which  would  also  be  used  for  clefts  of 
rocks  in  shade  or  deep  shadows  among  stones  in  the 
foreground.  Most  useful  shadow  greens  result  from 
the  combination  of  German  with  the  three  ordinary 
greens.  These  are  good  mixing  colours,  and  so  readily 
take  a  tone  of  surrounding  hues. 

i2i.  Brunswick  and  Chocolate. — These  again 
may  practically  be  regarded  as  varieties,  although  very 
distinct.  The  chocolate,  which  is  the  more  useful  of 
the  two,  answers  well  to  the  colour  of  the  article,  and 
is  a  fine  purplish-brown.  The  Brunswick  is  a  decided 
red-brown,  or  rather  brown-red  ;  and,  while  a  distinct 
colour,  is  in  fact  the  true  connecting  link  between 
ordinary  red  and  chocolate.  Hence  these  two  colours 
are  well  employed  in  pieces  in  which  red  takes  a  pro- 
minent place,  as  for  instance  in  poppies.  Brunswick 
also  forms  a  good  basis  for  true  auburn.  An  excellent 
use  for  deep  chocolate  alone  is  an  adaptation  from 
some  Dresden  work.  On  cups  and  saucepans  a  broad 
band  may  be  laid  near  the  edge  from  which  the 
design  is  picked  out,  leaving  the  white  ware.  Form 
is  then  given  to  these  parts  by  white  shadow  or  pearl- 
grey,  and  a  very  fine  effect  is  thus  produced.  Chocolate 
alone,  used  delicately,  is  also  effective  in  mid  autumn 
foliage. 

122.  CREST.  —  A  deep  yellowish- brown,  rather 
snuffy-looking  colour,  commonly  used  for  crests  on 
the  margins  or  centres  of  plates,  or  for  coats-of-arms 
in  monochrome. 

123.  Fawn. — A  lighter  colour  than  the  preceding, 
with  a  warm  tone  not  unlike  that  of  the  animal.  This 
colour,  which  is  an  approach  from  chestnut  towards 
yellow,  makes  a  pretty  monochrome,  and  has  also  its 
uses  in  flesh  work,  as  some  complexions  it  perfectly 
reproduces. 

124.  GOLDEN. — An  approach  towards  yellow  from 
German  brown,  rather  cooler  than  would  be  supposed 
from  its  name,  but  markings  with  it  on  gold  work  are 
very  telling,  as  in  many  lights  they  serve  as  a  mat 
design  on  a  burnished  ground.     It  is  highly  useful  for 
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hair.     The  middle  tint  has  in  some  lights  a  decidedly 
golden  hue.     Raw  umber  is  its  nearest  approach. 

125.  Olive  is  a  brown  of  German  quality,  with 
just  enough  green  tone  to  give  character.  It  is  also 
called  "Hair"  or  "  Queen's  "  brown  the  latter  out  of 
compliment  to  Queen  Charlotte,  a  service  for  whom, 
made  by  Wedgwood,  was  decorated  in  this  colour, 
which  was  specially  "  invented "  for  the  occasion  by 
John  Hancock.  It  is  a  composite  colour,  and  can  be 
reproduced  by  adding  a  little  royal  green,  and  grey- 
black  to  German  brown.  I  cannot  agree  with  the  view 
that  this  colour  greatly  resembles  that  of  auburn  hair. 
It  is  an  excellent  colour  for  shading  lighter  browns  on 
which  a  green  tint  may  be  cast  from  neighbouring 
greens. 

126.  RUSSET. — A  brown  somewhat  akin  to  crest, 
but  ruddier,  as  if  touched  with  Brunswick  or  choco- 
late. 

127.  Vandyk  and  Chestnut  also  resemble  each 
other  in  quality  and  properties.  The  latter  is  a  trifle 
the  warmer,  and  well  represents  a  fairly  full  tone  of 
the  fruit,  when  rich  and  warm,  coloured.  Vandyk, 
which  is  fuller,  and  deeper,  and  darker,  is  rather  warmer 
than  the  water  colour  of  the  same  name.  It  would  be 
matched  by  vandyk  thinly  grazed  with  light  red  and 
a  touch  of  burnt  sienna.  These  are  invaluable  in 
foliage  work,  and  for  some  autumn  tints  may 
be  used  pure.  To  the  ordinary  greens  they  give  every 
variety  of  shadow  tint,  and  to  other  browns — German 
is  best — they  impart  great  fulness.  From  their  own 
depth,  and  clearness,  and  richness,  they  are  very  use- 
ful in  draperies. 

Vandyk,  German,  and  chocolate  are  the  three  lead- 
ing browns,  and,  so  far  as  colour  is  concerned,  may  be 
regarded  as  typical  of  warm  beauty  and  richness,  quiet 
and  repose,  and  depth  and  strength,  respectively. 
These  colours  all  stand  hard  firing. 

CARMINES. 
Carmine  and  the  roses  and  pink  are  all  congeners. 

128.  CARMINE  is  a  bright,  pure,  transparent  colour, 
very  full  in  its  depth,  just  a  trifle  pinky  in  its  light 
parts.  Rose  madder  is  its  match.  It  stands  the  fire 
well,  and  fires  almost  the  same  colour  as  laid,  but 
should  not  be  laid  too  thick  or  the  fire  may  not  get 
the  master  of  it. 

129.  Pink. — A  fine  light  carmine,  intended  princi- 
pally for  grounds,  but  available  also  for  flowers  and 
drapery.  It  is  almost  exactly  the  colour  of  the  pink 
plain  pelargonium,  which  differs  by  only  just  a  shade 
of  magenta. 

130.  Rose. — Ordinary  painting — the  rose  mostly 
used — is  a  very  lovely  true  standard  rose  colour.  It 
is  somewhat  softer  than  carmine,  and  is  the  most  sen- 
sitive to  heat  of  all  the  colours  in  the  palette.     It  lays 


a  trifle  neutral,  for  which  allowance  must  be  made,  and 
does  not  stand  a  hard  fire,  which  again  makes  it  slaty. 

131.  Rose  du  Barry  and  Coral. — Also  ground- 
ing colour — the  former  between  rose  and  pink,  and  a 
favourite  on  Sevres  work.  "  It  is  a  hard  kiln  colour, 
and  is  somewhat  difficult  to  manipulate,  and  rather 
treacherous  in  the  fire." 

132.  Strong  Rose.— A  very  full-bodied  deep  colour, 
only  required,  and  should  only  be  used,  for  strong 
touches.  But  little  should  ever  be  used,  as  else  a  hard 
appearance  would  result. 

133.  ROSE  Colour  responds  so  readily  to  the  rise 
of  temperature  in  the  kiln  that  the  degree  of  heat  at 
which  its  perfect  colour  is  developed  is  taken  as  the 
standard  for  firing  the  enamel  colours  for  ordinary 
painting.  Consequently  one  may  always  know  whether 
his  work  has  been  properly  fired  by  putting  a  touch  of 
rose  on  the  back  of  the  piece,  arid  the  result  will  speak 
for  itself.  M.  Lacroix,  in  his  work,  "  Des  Couleurs 
Vitriiiables  et  de  leur  Emploi,"  writes  (no  doubt 
mainly  of  his  own  colours)  :  "  When  carmines  are 
fired  in  the  muffle  at  too  low  a  temperature,  silver 
takes  the  upper  hand,  and  the  colour  has  a  dirty  yel- 
low tint ;  if,  on  the  contrary,  the  temperature  is  too 
high,  the  silver  shade  is  completely  destroyed,  and  the 
carmine  becomes  lilac  or  violet."  This  description  is, 
I  have  found,  quite  true  of  Lacroix's  carmine  ;  but 
while  it  is  of  necessity  applicable,  more  or  less,  to  any 
maker's  rose,  I  can  testify  that  Hancock's  carmine 
will  stand  a  rather  stronger  fire.  Hence  it  is,  I  must 
suppose,  that  while  more  effects  could  be  produced 
with  rose  if  one  could  only  be  sure  of  the  fire,  yet  car- 
mine is  the  more  serviceable,  as  one  is  at  so  much  less 
risk  of  loss  from  overfiring,  which  is  more  common 
than  underfiring. 

{To  be  continued.) 
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By  F.  J.  BURRAKCF.. 


I,— FOUNDATION  OR  MAIN  CHUCK- 
CHUCKS, 


-WOOD  TURNINC- 


HEN  an  amateur  mechanic  has  obtained 
a  lathe,  he  thinks  he  has  nothing  to  do 
but  start  right  along,  and  make  any  and 
everything  he  requires  in  the  turning 
department.  But  he  soon  finds  that 
something  else  is  required — i.e.,  chucks,  to  hold  the 
various  pieces  of  work  he  wishes  to  operate  upon.  Of 
these  he  requires  rather  a  large  assortment  for  wood 
or  iron  or  brass ;  and  as  these  are  rather  costly  to 
buy,  unless  he  has  a  very  long  pocket,  he  very  often 
has  to  go  without,  or  do  with  very  make-shift  ap- 
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pliances.  For  the  benefit  of  those  who  do  not  care  to 
spend  a  lot  of  money  in  chucks — or,  the  same  thing, 
cannot  afford  to  do  so — I  will  describe  a  system 
which  I  have  had  in  use  many  years.  It  is,  I  believe, 
original,  easy  to  understand,  and  perfectly  successful. 
Nearly  all  good  lathes  are  now  supplied  with  centres 
for  metal,  prong  chucks,  etc.  These  add  considerably 
to  the  first  cost  of  a  lathe.    A  plain  lathe  can  be 


actual  size.  Turn  a  wood  pattern  for  this,  as  follows 
(if  you  have  no  prong  chuck)  :  Select  a  piece  of 
wood  an  inch  longer  than  finishing  size,  bore  a  hole 
in  the  end  the  length  of  mandrel  nose,  and  a  trifle 
less  in  diameter,  then  force  it  on  to  mandrel,  turn 
down  to  size,  cut  off  with  saw  or  parting-tool,  get  it 
cast  in  brass  (iron  is  better,  but  much  harder  to  work). 
Next,  bore  a  hole  through,  the  tapping  size  of  lathe 
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Fig.  1.  — Plan  of  Main  Chuck,  in  position  on  Mandrel,  Milled  Pattern;  A,  Carrier.  Fig.  2. — End  View,  Hexagon  Pattern, 
Fig.  3. — Section  showing  Tapped  Hole  and  Heading  Screw.  Fig.  4. — Pieces  of  Brace  cut  off  for  fitting  into  Main  Chuck. 
Fig.  5. — Plain  Centre  driven  in  tight.  Fig.  6. — Centre,  with  Taper  Hole  Section.  Fig.  7. — Female  Centre,  Section.  Fig.  8. 
— Prong  Chuck.  Fig.  9. — Perspective  View  of  Prong  Chuck,  showing  faces  filed  off  from  opposite  sides.  Fig.  ro. — Section  of 
Prong  Chuck  in  Plan.   Fig.  ir. — Section  of  Prong  Chuck,  Side  View.  Fig.  12. — Diagram  showing  Saw  nick  in  end  of  Chuck  piece. 


obtained  for  a  very  little  now.  I  will  therefore  sup- 
pose our  amateur  has  got  his  lathe  (the  only  thing  I 
had  to  start  with),  and  that  it  is  a  \\  centre,  with 
a  mandrel  nose  §  inch  long,  and  \  inch  Whitworth 
pitch  (of  course,  every  person  would  have  to  regulate 
his  dimensions  according  to  the  size  of  his  lathe),  we 
will  proceed  to  fit  it  up  with  chucks. 

The  first  thing  that  will  be  required  is  a  foun- 
dation, or  main  chuck,  as  I  shall  call  it.  Two  of  these 
will  be  wanted.  We  will  take  the  simplest  one  first. 
Figs.  1  and  2  are  plan  and  elevation  ;  Fig.  3,  section, 


screw,  and  tap  it.  If  you  have  not  the  means  to  do 
this,  a  blacksmith  will  do  it  for  a  few  pence.  I  was 
charged  twopence  for  tapping  a  hole  ready  bored. 
Now  file  one  end  as  square  as  you  can,  then  screw  it 
on  mandrel.  It  will,  perhaps,  not  bed  up  firmly. 
Mark  where  it  touches  most,  take  off  and  file.  To 
make  a  first-class  fit,  rub  a  little  marking  (oil  and 
colour,  red  lead  or  rouge,  etc.)  on  the  lathe  collar, 
then  screw  on  chuck.  On  taking  it  off,  it  will  show 
exactly  where  it  bears,  and  can  be  carefully  filed  or 
scraped  until  it  is  a  perfect  fit,  which  will  lie  when  3 
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ring  of  marking  appears  on  the  face.  It  can  now  be 
turned  all  over,  and  forced  on  the  end  ;  the  middle,  or 
raised  portion,  can  be  milled  or  filed  to  a  hexagon,  as 
shown.  To  get  a  good  grip  for  screwing  on  and  off, 
a  small  hole  must  now  be  drilled  and  tapped,  to  re- 
ceive a  screw  for  securing  the  chuck  pieces,  and  to 
take  a  piece  of  screwed  wire  for  carrying  round  the 
lathe  dog,  etc. 

This    portion   being  now   finished,   we   will  pro- 
ceed with   the   chuck   pieces.      For  these   we    shall 
require  a   piece  of  rod  iron  or  brass,  3  or  4  inches 
long,  and  screwed  the  whole  length  the  pitch  of  man- 
drel screw  (Fig.  4).     If  anyone  else  but  yourself  does 
this,  take  the  main  chuck,  and  let  the  rod  be  screwed 
until  the  chuck  itself  will  just  screw  a  nice  fit  on  the 
rod.     It  must  on  no  account  be  a  tight  fit.     We  will 
suppose   an   ordinary   centre   is   required    for   metal 
turning,  screw  on  the  main  chuck,  file  up  the  end  [of 
screwed  rod,  then  screw  it  into  main  chuck  (having 
previously  put  a  little  marking  on  the  end  of  screw)  ; 
take  out  rod,  and  file  until  it  beds  up  square,  as  pre- 
viously described.     Now  screw  it  into  its  place,  and 
cut  off  with  a  parting-tool,  or  saw,  nearly  close  up  to 
the  end  of  main  chuck.     File  or  turn  up  flush  to  face 
of  chuck,  set  the  lathe  spinning,  and,  with  a  graver  or 
pointed  tool,  make  a  small  hole  in  the  end  of  chuck- 
piece  just  sufficiently  deep  to  let  in  the  point  of  a 
drill,  so  as  to  start  it  fair.     A  hole  must  be  now  drilled 
through,  to  take  a  piece  of  steel  wire  about  a  quarter  of 
an  inch  in  diameter.     The  hole  must  be  a  very  trifle 
smaller  than   the  diameter   of  wire,  which  must  be 
softened  or  annealed  in  the  fire,  and  then  filed  a  trifle 
taper — the  merest  shade — then  driven  carefully  into 
the  hole  in  chuck-piece.     Cut  off  wire,  leaving  about 
three-eighths  projecting.     Turn  up  to  a  point  :  about 
an   angle   of    6o°   is   very   suitable  (Figs.  5  and   6). 
Unscrew  main  chuck,  take  out  piece,  make  all  the  lot 
a  dull  red  heat  (with  a  blowpipe  is  the  best  method), 
plunge  into  cold  water;  the  point  will  now  be  quite 
hard.     For  a  female  chuck,  proceed  exactly  as  before, 
only,   instead  of  the  point,  a  conical  hole  must   be 
drilled  into  the  end  of  steel  wire  (Fig.  7).     Another 
method  of  making  these  chucks  is  to  drill  a  taper  hole 
into  the  chuck-piece,  and  have  two  pieces  of  steel 
wire  made  to  the  same  taper.     This,  of  course,  saves 
having  to  make  two  screwed  portions  ;  but  I  prefer 
having  a  separate  piece  for  every  chuck,  as  it  saves 
the  dreadful  knocking  to  get  out  the  centres,  which 
never  does  a  lathe  any  good. 

We  will  now  take  two  or  three  wood-turning 
chucks,  the  first  of  which  shall  be  the  ordinary  prong 
chuck  (shown  in  Figs.  8,  9,  10,  11),  a  very  useful 
one  for  turning  up  handles  or  any  long  rods  ;  and  we 
proceed  as  before  ;  only,  in  this  case,  leave  the  chuck- 
piece  projecting  about  an  eighth  of  an  inch,  instead  of 


cutting  it  off  flush  with  the  face  ;  next  drill  a  hole  one 
eighth  of  an  inch  diameter  through,  next  a  quarter-inch 
hole  nearly  through,  leaving  about  a  quarter  of  an  inch ; 
get  a  piece  of  steel  plate  about  a  sixteenth  of  an  inch 
thick  (a  piece  of  old  saw  blade,  or  hammer  out  a  bit 
of  steel  wire),  cut  off  \\  inch  long,  and  J  inch  wide 
(previously  softening  it),  file  out  to  shape  (Fig.  12); 
unscrew  chuck-piece,  and  saw  or  file  a  groove  about  a 
quarter  of  an  inch  deep  into  the  outer  end  (Fig.  12). 
This  must  be  exactly  in  the  middle,  and  had  better 
be  marked  off  on  the  face  before  drilling  the  holes,  by 
spinning  the  lathe  arid  marking  the  centre  with  a 
graver,  two  parallel  lines  can  then  be  scratched  with 
a  sharp  point  on  each  side  of  the  mark,  forming  a  guide 
for  the  saw  after  the  holes  are  drilled.  Now  drive  a 
piece  of  steel  firmly  into  the  stepped  hole,  screw  back 
into  place,  spin  the  lathe,  and  mark  as  before  the 
centre  of  piece  of  projecting  steel,  unscrew,  and  put 
into  vice,  and  file  out  as  Fig.  9,  leaving  a  centre  point 
and  two  side  lips,  A  and  B,  which  must  be  filed  to  a 
sharp  edge  from  opposite  sides.  The  arrow  shows 
the  direction  in  which  it  turns. 

The  whole  piece  must  then  be  hardened  as  before 
Caution. — The  steel  must  be  only  a  dull  red,  or  it  will 
be  too  hard,  and  break.  If  you  like  it  better,  it  can 
be  hardened  first  and  driven  into  place  afterwards. 
For  the  benefit  of  those  who  do  not  understand  the 
art  of  tempering  steel,  I  may  just  mention  the  best 
way  for  amateurs  is  to  make  it  hard  by  dipping 
straight  into  cold  water  after  making  red  hot,  then 
cleaning  a  small  part  with  emery  cloth,  or  rubbing  on 
a  grindstone.  Now  make  a  large  piece  of  iron  (as 
the  poker,  for  instance)  red  hot,  hold  the  piece  to  be 
tempered  on  the  iron,  taking  it  off  occasionally  ;  when 
you  see  the  brightened  place  turning  to  a  deep  straw 
colour,  dip  into  cold  water  at  once. 
( To  be  continued!) 


THE  ART  OF  PAINTING  ON  THE 
PHOTOGRAPHIC  IMAGE. 

By  A.  J.  WAKE. 
■*> 

IV,— FINISHING  THE  HEAD, 
N  the  photograph,  the  expression  is  often 
unnaturally  strained  —  something  of  a 
scowl  caused  by  the  contraction  of  the 
eyebrows  from  the  strong  light  of  the 
gallery,  or  the  determination  to  sit 
still  at  all  costs  ;  this  must  be  reduced  by  softening 
the  strong  marks  in  the  forehead,  darkening  the 
lights  a  little  immediately  over  the  eyebrows,  and  also 
raising  them  a  little.  This  is  invariably  a  great 
improvement,  arching  them  at  the  same  time,  as  they 
have  a  tendency  to  become  straightened  and   de- 
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pressed,  and  the  eye  nearest  the  light,  from  the  same 
cause,  looks  smaller  than  its  companion  ;  open  it  a 
little  by  raising  the  upper  eye-lid.  Be  careful  to  keep 
the  eyeball  perfectly  round,  or  rather  a  part  of  a  circle 
1  that  would  be  perfect  if  it  were  completed,  as  in  most 
cases  the  upper  part  of  the  eyeball  is  hidden  by  the 
eyelid  and  eyelashes,  which  ought  to  be  painted  in 
very  softly  and  delicately,  not  with  a  hard  line  right 
along.  Remember  that  they  are  a  number  of  fine 
hairs,  too  small  to  distinguish  separately,  shading  the 
whites  of  the  eyes.  Nothing  looks  worse  than  to  see 
them  left  too  white  and  staring  ;  they  may  be  toned 
down  all  over  with  a  little  Prussian  blue. 

Of  course,  the  colours  that  you  are  here  told  to 
use  would  not  be  suitable  in  many  cases  if  we  were 
speaking  of  a  water-colour  painting  on  white  paper  ; 
but  we  have  the  photographic  ground  to  reckon  with 
all  through,  and  this  is  generally  of  a  warm  brownish 
tint ;  but  if  one  happens  to  get  a  very  grey  or  a 
very  red  print  the  treatment  must  be  modified 
accordingly. 

Photography  emphasizes  the  marks  of  age  too 
much  ;  the  warm  colour  of  the  flesh  shadows  make 
the  lines  and  creases  come  out  stronger  than  they  are 
in  nature.  Reduce  them  with  a  little  body-colour, 
always  using  a  sufficient  quantity  of  orange  with  your 
Chinese  white  to  avoid  blueness.  Keep  all  shadows 
of  flesh,  big  or  little,  warm,  inclining  to  orange  ;  kill 
the  blackness  or  greyness  of  the  photograph  as  much 
as  possible.  There  is  fine  scope  for  doing  this  in  the 
so-called  "  Rembrandt "  portrait,  the  head  of  which  is 
in  broad  shadow  with  the  light  falling  down  the 
extreme  edge  of  the  hair  and  face.  They  can  be 
worked  up  in  water-colours  with  the  rich  warm  colours 
in  the  shadows  and  reflected  lights  as  rich  and 
luminous  as  though  painted  in  oils.  Remember  the 
reflected  lights  under  the  chin,  lips,  and  nose,  down 
the  outside  edge  of  the  shadow  side  of  the  face 
and  forehead,  hair,  etc.  All  reflected  lights  must  be 
made  very  warm  ;  touch  them  in  with  a  little  orange- 
chrome. 

Now  see  to  the  greys.  A  nice  pearly  tint  may  be 
mixed  with  cobalt  and  light  red,  adding  a  little  raw 
sienna.  Stipple  this  at  the  edge  of  all  cast  shadows, 
delicately  softening  them  into  the  flesh  tints  in  ladies' 
and  children's  portraits  especially.  They  will  appear 
in  the  forehead  about  the  temples,  the  wing  of  the 
nose,  about  the  corners  of  the  mouth  and  the  chin.  The 
old  ivory  miniatures  used  to  exaggerate  them  very 
much,  apparently  using  sometimes  pure  cobalt ;  but  be 
careful  not  to  overdo  it,  or  make  your  picture  look  dirty 
with  them.  The  most  beautiful  effects  in  flesh-painting 
depend  very  much  on  the  judicious  use  of  the  pearly 
tints.  The  ear  must  have  them,  and  the  roots  of  the 
hair,  softening  it  into  the  flesh,  and  so  avoiding  a  hard 


wig-like  appearance.  Paint  the  hair  in  masses, 
remember  again  that  you  do  not  see  a  lot  of  separate 
hairs,  but  a  mass  with  broad  lights  and  shades,  the 
lights  being  cold  and  the  shadows  warm,  the  local 
colour  of  the  hair  showing  between  the  two ;  for 
instance,  for  dark  brown  hair  a  wash  of  neutral  tint 
for  the  lights,  vandyke-brown  with  gum  for  the 
shadows,  and  stipple  and  line  the  half-tints  between 
the  two  with  warm  sepia.  Break  it  here  and  there 
with  a  line  of  sepia  running  across  the  light  from 
shadow  to  shadow.  If  it  needs  lighting  up  a  little,  use 
a  little  body-colour — Chinese  white  with  a  touch  of 
black  in  it,  where  the  light  would  fall  the  strongest, 
and  add  a  few  soft  flowing  lines  on  the  outside  against 
the  background,  there  is  often  in  ladies' portraits  a  nice 
soft  fluffy  bit  of  hair  at  the  temple,  just  over  the  ear, 
and  at  the  back  of  the  neck  ;  this  softens  the  head 
against  the  backgi-ound,  and  prevents  a  cut  out,  inlaid 
appearance.  The  parting  often  photographs  too  wide  ; 
narrow  it  and  stipple  a  little  grey  down  the  parting 
itself,  if  it  looks  too  white,  and  add  a  stray  hair  or  two 
over  the  forehead.  Raw  umber  is  a  very  useful  colour 
for  fair  hair  ;  for  golden  hair,  Roman  ochre,  with  burnt 
umber  for  the  shadows  ;  for  auburn  hair,  burnt  sienna, 
with  a  little  lake,  toning  it  down  with  sepia  if  neces- 
sary, taking  care  not  to  make  it  any  redder  than  it  is 
in  the  subject,  but  leaning  rather  the  other  way.  Raw 
sienna  and  Vandyke  brown  are  useful  colours.  For 
grey  hair  French  ultramarine  and  sepia,  or  light  red. 

In  the  next  paper  we  will  proceed  with  the  drapery 
and  background. 

(To  be  continued?) 
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A  NEW  ART  WORK  FOR  AMATEURS, 
By  J.  W-  GLEESON-WEITE. 


Ill,— FULL  SIZED,  ALL-OVER  PATTERNS. 

ITHERTO  I  have  dealt  only  with  pat- 
terns that  not  only  admit  of,  but  in  the 
majority  of  cases  require,  enlargement. 
In  this,  the  last  paper  on  this  subject, 
for  the  present,  at  all  events,  for  the 
Editor  has  consented  to  find  room  for  more  designs 
if  my  readers  should  call  for  them,  I  place  at  their 
disposal  two  full-sized  patterns,  which  can  easily  be 
traced  on  tracing  paper  or  tracing  cloth,  the  lines  of 
the  designs  being  bold  enough  and  sufficiently  strong 
and  well  defined  for  this  purpose. 

Fig.  17  is  a  full-size  pattern  for  panel  or  border, 
alternate  cheques  of  background  pale  contrasting 
colours,  say  pale  pink  and  brown  or  blue  and  yellow, 
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FIG.    I7. -FULL"  SIZED  DESIGN  FOR  BORDER  OR   PANEL-PASSION  FLOWER  CONVENTIONALLY  TREATED. 
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FIG.    l3. — FULL  SIZED    DESIGN   FOR    ALL-OVER    CONTINUOUS  PATTERN— FOLIAGE    AND   FRUIT  OF  PASSION   FLOWER. 
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passion  flower  and  leaves  proper  colours,  taking  care 
that  the  leaves  vary  considerably  in  their  shades  of 
green,  i.e.,  one  leaf  brown  green,  another  olive  green, 
and  so  on. 

Fig.  iS  gives  an  all-over  pattern,  that,  is,  one  which 
being  traced  side  to  side  each  way,  will,  like  a  wall  paper, 
cover  any  extent  of  surface  ;  this  is  specially  designed 
to  have  the  background  cut  away  after  fixing  and 
staining  is  done.  If  a  sharp  penknife  is  run  around 
each  part  of  the  background,  the  cloth  (when  fixed 
with  common  paste)  will  slip  off  easily,  and  give  more 
light  with  possibility  of  a  sight  of  the  landscape  if 
wished ;  this  allows  of  a  modification  of  many  of  the 
designs,  when  the  sight  must  not  be  wholly  blocked 
out. 

And  here  I  must  leave  my  readers  to  carry  out  the 
hints,  suggestions,  and  instructions  that  I  have  given 
them  for  imitating  stained  glass  by  the  process  that  I 
have  called  Byssophanie,  trusting  that  they  will  derive 
as  much  pleasure  as  I  have  in  preparing  the  work  for 
the  adornment  of  my  house,  and  as  much  satisfaction 
in  finding  how  well  suited  it  is  for  the  purposes  which 
it  is  intended  to  serve. 
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HOW  TO  CONSTRUCT  A  COMPOUND 
MICROSCOPE. 

By   niCHASB  THOMSON. 


[For  illustrations,  sec  Folding  Plate  in  Part  XXV.) 

II.— INTRODUCTION— THE  PATTERNS  (continued), 
K^EpSTjHE  next  subject  to  claim  our  attention, 
is  the  transverse  arm,  shown  half  full  size 
in  plan  and  elevation  at  Fig.  4.  It  is  made 
in  the  form  of  a  cross,  for  convenience 
in  fitting  it  up,  and  consists  of  two  pieces, 
a  and  b,  halved  together,  and  another  piece,  c,  termed  a 
print,  fastened  on  the  underside  of  the  pattern,  to  act 
as  a  guide  for  keeping  the  core  in  its  place.  A  per- 
spective view  of  each  piece  is  given  in  Fig.  5.  Take  a 
piece  of  baywood  15  inches  long,  plane  it  to  1  \  inch 
by  |  inch,  gauge  a  line  -;  j  inch  from  the  true  edge  on 
both  sides  for  a  centre  line,  on  this  line  set  out  each 
of  the  three  pieces  from  the  drawing,  about  \  inch 
apart,  so  as  to  leave  room  for  cutting  off ;  nowj  after 
squaring  a  line  all  round  in  the  centre  of  each  circle 
and  across  the  end  of  the  print,  reproduce  the  same 
on  the  opposite  face,  cut  them  asunder,  and  dress 
them  to  the  lines,  then  proceed  to  "half-lap,"  as  it  is 
termed,  the  two  pieces,  a  and  b,  together,  by  gauging 
a  line  T7Z  inch  from  the  face,  on  the  edges  of  each  at 
the  part  where  they  cross,  cut  down  to  this  line  and 
remove  sufficient  substance  to  allow  of  them  being  put 
neatly  together  without  bending.      It  is    immaterial 


whether  they  are  exactly  at  right  angles  to  each  other 
or  not ;  but  most  important  that  they  should  be  quite 
level  when  finished.  Returning  to  the  print,  plane  or 
pare  it  down  to  ^  inch  thick,  and  taper  it  slightly  on 
the  edges  all  round,  so  that  it  shall  leave  the  mould 
easily.  This  tapering  of  the  patterns  is  termed,  "  the 
strip,"  the  amount  of  strip  depends  on  the  depth  of  the 
pattern,  or  in  other  words,  the  depth  of  sand  in  which 
it  will  be  imbedded  at  any  particular  part  in  the  pro- 
cess of  moulding  ;  but  as  all  our  patterns  are  compara- 
tively shallow,  it  will  be  better  to  leave  them  square, 
except  in  the  case  of  prints,  as  the  moulder  will  rub  a 
little  sand  off  the  core  to  suit  the  strip  on  the  print. 
Apologising  for  this  digression,  you  will  now  place  the 
cross  on  a  level  piece  of  board,  and  holding  it  firmly 
down,  secure  the  print  in  its  place  by  a  couple  of  fine 
inch  screws,  being  careful  not  to  split  the  print  in  the 
process. 

For  this  pattern  a  core-box  is  required,  shown, 
quarter  full  size  at  Fig.  6,  to  be  made  as  follows  :  Plane 
up  a  piece  of  pine  11  inches  long,  ij  inch  wide,  and 
1  inch  thick,  on  one  side  and  one  edge,  saw  it  equally 
in  two,  plane  one  piece  to  I  inch  thick,  and  leave  the 
other  piece  rough,  place  them  firmly  in  the  vice,  the 
ends  projecting  an  inch  or  so  above  the  jaws  of  the 
vice,  with  the  faces  together  and  the  true  edges  level 
with  each  other,  as  at  b  ;  now,  at  J  inch  from  the  top 
and  the  same  distance  from  the  left  edge,  bore  J  inch 
hole  with  a  shell-bit  through  one  piece  and  \  inch  or 
so  into  the  other  ;  take  them  apart  and  fit  a  mahogany 
pin  tightly  into  the  hole,  driving  it  through  till  it  pro- 
jects j  inch  beyond  the  face  ;  now,  round  the  nose 
of  the  pin  so  that  it  will  fit  smoothly  into  the  op- 
posite hole,  put  them  together  again,  and  bring  the 
edges  near  flush  with  each  other  as  possible,  place 
them  in  the  vice  again,  and  treat  the  opposite  end  in 
the  same  manner,  the  two  pins  ought  to  hold  them 
together  somewhat  stiffly,  and  without  lateral  shake. 
The  position  of  these  pins  is  shown  in  the  view  of  the 
core-box  at  b,  and  by  the  dotted  lines  at  a.  Now 
place  them  in  the  vice  with  the  edges  upwards,  plane 
them  to  a  level  surface,  gauge  and  plane  them  to 
l|  inch  thick,  exactly  the  same  as  the  combined  thick- 
ness of  the  pattern  and  print  ;  still  keeping  the  box  in 
the  vice,  set  off  the  exact  form  of  the  print  on  the 
edge  as  at  a,  the  line  of  division  representing  the 
centre  line  ;  then  square  a  line  across  the  inside  face 
at  the  centre  of  the  circle,  and  set  off  from  this  point 
the  same  outline  of  the  print  on  the  other  side  ;  pare 
out  the  interior  portion  to  these  lines,  finishing  off  quite 
smooth  with  glass  paper,  square  aline  across  the  edge 
where  the  circle  intersects  the  straight  lines  at  c  ; 
gauge  a  line  -J-  inch  from  the  edge,  and  after  paring 
this  off,  fix  another  piece  -^  inch  thick  temporarily  in 
its  place,  with  a  brad  in  each  corner  as  shown,  as  the 
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moulder  will  have  to  remove   this   piece  before   the 
other  part  will  come  asunder. 

The  next  on  the  list  is  the  trunnion  block,  M,  Fig.  I. 
The  pattern,  Fig.  7.  drawn  half  full  size,  is  3I  inch 
long,  and  li  inch  square  ;  to  secure  its  being  straight  a 
piece  8  or  10  inches  long  is  planed  up  true  and  square, 
and  the  piece  3I  inches  long  is  set  off  in  the  centre, 
and  each  end  cut  off  to  the  lines  ;  now  gauge  a  line 
on  two  sides  \  inch  from  the  edge  for  a  centre  line  ; 
square  another  line  all  round  ii  inch  from  each  end ; 
at  the  points  on  the  two  sides  where  these  lines  cross 
each  other  draw  circles  \\  inch  diameter ;  lay  it  aside 
and  turn  two  pieces  ii  inch  diameter  and  £  inch  long  ; 
in  cutting  them  off  make  one  end  slightly  hollow  and 
the  other  round,  as  shown,  at  the  same  time  turn  two 
pieces  for  prints  |  inch  diameter,  and  h  inch  long  ; 
now  fix  them  on  the  pattern  hollow  end  downwards, 
those  of  \  inch  diameter  must  be  placed  exactly  over 
the  circles  already  set  out,  and  those  of  \  inch  diameter 
exactly  in  the  centre  of  each  end,  and  the  pattern  is 
complete. 

Fig.  8  represents  one-half  of  the  core-box  for  this 
pattern,  and  requires  one  piece  of  pine  about  7  inches 
'ono>  3i  inches  wide,  and  if  inches  thick,  planed  up 
and  put  together  with  pins  in  the  same  way  as  de- 
scribed in  the  core-box  for  the  arm,  but  as  this  one 
requires  a  hole  cut  through,  you  must  be  careful  to 
clean  off  the  ends  quite  square,  and  of  the  exact  length 
of  2J  inches.  This  done,  gauge  a  centre  line  ij 
inch  from  the  edge  of  each  along  the  side  and  across 
each  end  ;  set  the  compasses  to  J  inch  and  draw  a 
circle  in  the  centre  of  each  end  ;  inside  this  circle  set 
out  the  square  shown  by  the  dotted  lines  in  b,  pare 
this  out  to  the  lines,  and  on  placing  them  together  the 
hole  will  be  found  to  be  1^  inch  square.  Now  dress 
up  another  piece  of  pine  1 5  inches  long,  1  \  inch  broad, 
and  5  inch  thick,  cut  it  into  four  pieces  3i  inches 
long,  at  1 2  inches  from  the  end  of  each,  square  a 
centre  line  all  round,  place  two  of  these  together,  edge 
to  edge,  and  in  the  centre  of  them  mark  and  cut  out  a 
circular  hole  i  inch  diameter,  mark  these  two  as 
mates,  and  treat  the  other  two  in  the  same  manner. 
Place  the  box  already  made  in  the  vice,  end  upwards, 
and  fix  one  of  the  last  named  pieces  on  the  end  of  one 
half  of  the  box,  with  the  centre  lines  corresponding 
with  each  other,  having  done  this  satisfactorily,  nail 
its  mate  on  the  same  end,  exactly  opposite;  now  turn 
the  box  over  in  the  vice  and  proceed  as  before  with 
the  remaining  two  pieces.  A  perspective  view  of  the 
pattern  and  the  parts  composing  one-half  of  the  core- 
box  is  seen  in  Fig.  9,  at  right  upper  corner  of  Fig.  8. 

Following  the  advice  given  in  describing  the  last 
two  subjects,  you  will  easily  manage  to  make  the 
pattern  and  core-box— Figs.  10  and  1 1,  quarter  full 
size— for  the  cap  at  the  lower  end  of  the  trunnion  block- 


Begin  by  turning  the  body  i-J-  inch  diameter,  and  3 
inches  long,  with  a  print  at  each  end  £  inch  diameter 
and  J  inch  long.  In  the  centre  of  the  body  turn  a 
groove  i  inch  wide,  and  J  inch  diameter;  next  prepare 
a  piece  2  inches  square,  and  J-  inch  thick,  with  a  hole 
in  the  centre  inch  diameter,  now  split  this  carefully 
across  the  centre  in  the  direction  of  the  grain,  and 
bringing  the  two  edges  together  again  in  the  groove 
turned  in  the  body,  fix  it  with  a  few  fine  brads.  The 
core-box  is  33-  inches  long,  and  the  hole  through  it  is 

1  inch  diameter,  do  not,  by  any  means,  attempt  to  bore 
it,  but  pare  it  out  carefully  with  the  smallest  of  the 
gouges. 

The  pattern  for  the  cap  at  the  upper  end  of  the 
trunnion  block,  Fig.  12,  is  turned  i|  inch  diameter, 
for  -J  inch  of  its  length  with  a  shoulder  f  inch  diameter, 
and  i  inch  long,  to  keep  the  square  piece  central,  and 
a  print  on  each  end  f  inch  diameter,  and  J  inch  long, 
the  square  piece  is  the  same  as  the  last,  but  will  not 
require  splitting  in  this  case,  and  the  same  core-box 
will  serve  for  each,  as  the  moulder  can  stop  off  a  por- 
tion of  the  box  to  suit  the  difference  in  length.  Fig.  13 
is  a  plan  of  the  stage,  half  full  size,  seen  in  elevation 
at  D,  Fig.  1.  It  is  cut  out  of  a  piece  of  baywood  \  inch 
thick,  to  the  outline,  Fig.  13,  and  a  piece  of  the  same 
thickness,  J|-  inch  long,  and  J  inch  broad,  is  fixed  at 
right  angles  to  in  the  manner  shown  by  the  dotted  lines 
of  the  same  Fig. 

Fig.  14  for  accessory  apparatus,  consists  of  a  piece 

2  inches  square,  i-  inch  thick,  attached  to  a  circular 
piece,  if  inch  diameter,  and  £  inch  long,  with  a  hole 
cut  through  each,  if  inch  diameter  ;  very  fine  brads  or 
needle  points  must  be  used  in  this  case,  for  fear  of 
splitting  the  pieces. 

Fig.  15  corresponds  to  the  piece  of  tube  at  H, 
Fig  1.  It  is  to  be  turned  to  the  drawing,  which  is  half 
full  size,  and  a  hole  cut  through  1^  inch  diameter  at 
one  end,  and  J  inch  at  the  other. 

Figs.  16  and  17  are  sections  half  [full  size,  of 
parts  of  the  fine  adjustment  in  the  interior  of  the 
body.  Fig.  16  should  be  made  of  two  pieces,  but  the 
other  may  be  turned  in  one  piece,  and  the  interior 
pared  out  afterwards. 

The  same  may  be  said  of  Fig.  20,  an  elevation  of  a 
piece  of  tube  attached  to  the  body,  immediately  above 
the  transverse  arm  at  0,  Fig.  1. 

The  two  views  at  Fig.  18  relate  to  the  fine  adjust- 
ment, and  explain  themselves,  as  also  Fig.  19,  for  the 
same  purpose,  corresponding  to  the  milled  head,  K, 
Fig.  1,  which  may  be  produced  in  the  lathe  in  one 
piece. 

The  same  applies  to  Fig.  21,  for  the  milled  heads 
of  the  coarse  adjustment  at  C,  Fig.  1  ;  Fig.  26  for 
the  screw,  p,  Fig.  1,  for  attaching  the  transverse  arm  to 
the  rackwork ;  and  Fig-   28,  for  the  clamping  screw 
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shown  at  Q,  Fig.  2,  observing  that  each  is  provided 
with  a  square  head  to  admit  of  their  being  easily  held 
in  turning  and  screwing.  The  four  last-named  pat- 
terns are  shown  half  full  size. 

The  remaining  Fig.  27  is  full  size,  and  is  composed 
of  two  pieces .  The  whole  may  be  [turned  out  of  a 
piece  of  baywood,  7  or  8  inches  long,  and  I J  inch 
square.  After  cutting  them  asunder,  pare  the  boss  of 
the  handle  to  the  requisite  thickness,  find  the  centre 
of  the  boss,  and  cut  a  hole  through  to  fit  the  other 
piece,  and  after  allowing  sufficient  to  project,  it  must 
be  fixed  with  a  brad  on  each  side. 

The  square  heads  on  each  of  these  patterns  would 
be  all  the  better  if  left  £  inch  long,  where  extra  weight 
is  no  object,  and  note  also  that  each  pattern  is  rounded 
at  the  ends  to  give  them  strip.  A  pattern  about 
4  inches  long,  and  i  inch  in  diameter,  not  shown,  is 
also  required,  out  of  which  to  turn  the  studs  for  the 
mirror. 

Having  finished  all  the  patterns,  and  made  them 
as  smooth  as  possible,  filling  up  any  little  holes  on  the 
surface  with  putty,  it  will  be  well  to  give  them  and  the 
insides  of  the  core-boxes  two  or  three  coats  of  thin 
spirit  varnish,  applied  smoothly  with  a  camel-hair 
brush,  being  mindful  not  to  give  them  a  second  coat 
until  the  first  is  quite  hard  and  dry. 

Two  castings  will  be  required  off  the  pattern  for 
the  milled  head,  Fig.  21,  and  one  each  off  the  remain- 
ing seventeen  patterns ;  and  I  may  be  allowed  to 
remark  here,  that  brass  contracts  in  cooling  from  the 
melted  state  about  ^  of  an  inch  to  the  foot.  I  have, 
however,  taken  no  notice  of  this  fact,  as  our  patterns 
are  so  small,  with  one  exception.  I  did  not  care  to 
puzzle  the  reader  by  its  observance,  and  if  made  to 
the  same  rule  they  will  be  sufficiently  accurate  for  our 
purpose.  Now  gather  all  the  patterns  and  core-boxes 
together,  and  pack  them  carefully  in  a  small  box  along 
with  some  shavings,  to  prevent  them  falling  about  ; 
then  take  or  send  them  to  the  nearest  brass  foundry, 
stipulating  that  they  shall  be  cast  in  moderately  soft, 
yellow  brass,  sound  and  perfect  in  every  respect,  and 
above  all  to  be  quite  clear  of  blow-holes. 

The  price  of  brass  castings  of  this  character  varies 
in  different  localities  from  is.  to  is.  4d.  per  pound. 

Perhaps  some  of  mature  experience  who  chance  to 
read  those  lines  may  smile  at  the  minuteness  of  some 
of  the  instructions  given  in  this  paper,  but  such  will 
please  remember  they  are  written  with  the  object  of 
impressing  the  mind  of  the  amateur  mechanic  with 
the  importance  of  being  careful  in  little  things  if  he 
would  excel  in  an  attempt  of  this  nature  ;  on  the  other 
hand,  if  anything  should  appear  to  have  been  insuffi- 
ciently explained,  I  shall  be  happy  to  assist  through 
the  medium  of  "  Amateurs  in  Council." 
(To  be  continued?) 
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I.— AN  EASEL  FOR  LARGE  AND  SMALL  PICTURES, 
HERE  are  many  articles  of  simple  con- 
struction used  in  the  studio,  that  not  only 
cost  a  rather  high  price,  considering  the 
simplicity  of  their  construction,  but  which 
can  easily  be  made  by  the  student  or 
painter  himself,  if  he  be  not  too  superior  to  recreative 
carpentering.  I  say  recreative,  because  such  manual 
labour  becomes  really  a  recreation  to  all  such  persons 
whose  chief  occupation  engrosses  their  brain  or  their 
fingers  only — for  instance,  journalists — and  handling 
the  brush— as  artists.  Moreover,  during  the  ensuing 
winter  months,  when  the  dark  days  prevent  the  painter 
from  pursuing  his  profession — for  painting  by  artificial 
light  produces  false  results  as  regards  colour  harmonies 
—such  employment  as  a  little  amateur  carpentering 
will  prove  beneficial  to  him,  since  it  will  physically 
regenerate  his  wearied  energies,  stimulating  activity 
in  his  blood,  and  consequently  enlivening  his  brain 
power. 

Now,  for  the  want  of  a  knowledge  of  the  simple 
directions,  "  How  to  do  it,"  an  artist  has  to  pur-  ■ 
chase  many  articles,  such  as  easels,  drawing-boards, 
T-squares,  brush  racks,  etc.,  which  could  be  made  by 
his  own  hands,  that  will  answer  his  purpose  equally 
well  as  ready-made  ones,  although  perhaps  they  may 
not  be  quite  so  "finished"  in  appearance.  With  the 
view,  therefore,  of  enabling  such  as  are  desirous  of 
making  the  apparatus  as  that  enumerated  above,  I 
intend  to  give  easy  and  clear  directions,  describing 
how  to  make  them.  The  first  article  selected  is  tkat 
of  an  easel ;  several  varieties  of  these  I  shall  give, 
but  the  first  is  one  that  answers  most  purposes.  In 
Fig.  1  we  have  an  easel  represented  that  will  answer 
for  large  and  small  pictures  alike.  It  is,  perhaps,  one 
of  the  most  suitable,  for  there  is  no  danger  of  knocking 
it  over,  like  those  that  have  a  strut  projecting  out 
behind  ;  moreover,  it  will  sustain  very  heavy  pictures, 
or  such  as  have  wide  frames  ;  and  if  made  to  run  on 
castors,  it  is  easily  manageable  and  shifted  from  place 
to  place  in  the  studio.  But  the  artist  knows  the  use 
of  such  an  article  ;  our  purpose  is  to  know  how  to 
construct  it. 

In  the  first  place,  get  15  feet  of  deal  "  quartering," 
or  timber,  4  inches  wide  by  3  inches  thick ;  saw  off  two 
lengths  7  feet  2  inches  long  each.  Plane  up  the  four 
sides  of  the  7  feet  2  inches  pieces  ;  these  are  to  form 
the  uprights  A,  A.  The  top  ends  may  be  rounded  off 
or  left  square,  as  suits  the  fancy  of  the  maker.  At 
the  end  where  these  uprights  are  to  be  fastened  to  the 
foot-pieces,  measure  off  2  inches  on  the  side  which  is 
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3  inches  thick,  and  make  a  cut  with  the  saw  \\  inch 
deep  into  the  4-inch  thickness  ;  chip  away  this  point, 
so  as  to  leave  a  tongue  2  inches  long,  iA  inch  thick, 
and  3  inches  wide,  as  shown  by  Fig.  2.  Also  chisel 
out  the  part  shown  by  the  dotted  lines,  to  allow  the 
angle  brackets  to  sink  into  the  upright,  so  as  to  be 
flush  with  its  surface.     The  angle  brackets  are  of  iron, 


with  a  pencil,  on  each  upright,  where  the  holes  are  to 
be.  Two  feet  from  the  ground  will  be  low  enough 
for  the  bottom  one,  consequently  mark  off  the  first 
hole  F  1  foot  10  inches  from  the  end  of  the  uprights 
A,  A.  The  holes  are  to  be  driven  through  the  thinnest 
part  of  A  A — that  is,  through  the  3-inch  thickness — so 
as  to  go  from  front  to  back  of  the  easel.     Before  these 
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Fig.  1. — Perspective  View  of  Easel,  complete.     Fig.  2. — Tenon  of  Upright  to  enter  foot-piece.     Fig.  3. — Mortise  for  Upright  in 
foot-piece.     Fig.  4. — Hole  in  Upright  for  Transverse  Bar.     Fig.  5. — Tenon  of  Cross  Bar.     Fig.  6. — Section  of  Centre  Up- 
right O.     Fig.  7. — Sliding  Piece  working  on  Centre  Upright.     Fig.  8. — Side  Elevation  of  Sliding  Piece.     Fig.  9. — Peg. 


3  inches  long,  I  inch  wide,  and  \  inch  thick.  With 
a  brace  and  |-inch  centrebit,  drill  the  holes  for  the 
pegs  to  go  in  ;  about  four  inches  apart  will  be  found 
useful,  but  the  maker  can  please  his  fancy,  and  have 
them  as  close  together  as  he  chooses.  Bear  in  mind, 
however,  to  have  each  hole  exactly  horizontal  in  the 
two  uprights. 

Before  commencing  to  drill  these  holes,  it  will  be 
best  to  lay  the  two  uprights  side  by  side,  and  mark  off 


uprights  can  be  fixed  in  the  footings,  the  holes  for  the 
transverse  bars  C,  C  must  be  mortised.  These  holes 
(see  a,  Fig.  4)  are  2i  inches  long,  J  inch  wide,  and  ii 
inch  deep.  They  are  cut  out  in  the  side  of  each 
upright,  they  are  4  feet  apart,  and  the  hole  for  the 
bottom  bar  is  I  foot  from  the  end  of  the  upright.  The 
top  and  bottqm  hole  in  each  upright  must  be  exactly 
opposite  when  the  uprights  are  fixed  in  the  footings, 
otherwise  the  bars  C,  C  will  not  be  horizontal. 
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Having  made  the  uprights  all  right,  proceed  with 
the  foot-pieces  b,  b.  These  are  each  3  feet  3  inches 
long,  and  4  inches  square  in  thickness.  Plane  up  all 
sides  smooth,  and  turn  the  ends  ;  take  one  piece, 
and  mark'off  a  foot  from  one  end,  as  at  a  (Fig.  3);  then 
mark  off  another  3  inches  to  represent  the  length  of  the 
hole  into  which  the  tongue  of  the  upright  A  is  to  go.  This 
hole — b,  Fig.  3 — is  to  be  midway  between  the  sides  of 
the  foot-piece  B,  as  shown,  and  is  to  be  3  inches  long 
lengthwise  of  B,  I  h  inch  wide  across  B,  and  2  inches 
deep.  To  cut  this  hole,  after  having  marked  its  exact 
position  on  B  with  a  pencil,  take  a  chisel  an  inch 
broad,  and  cut  down  into  the  wood  where  the  outline 
of  the  hole  is  ;  cut  straight  down  transverse  to  the 
block,  else  you  will  bruise  the  edge.  This  edge 
should  be  sharp,  else  the  upright  has  a  slight  amount 
of  "  play  " — that  is,  capable  of  being  rocked  back- 
wards and  forwards  in  the  hole.  After  having  cut  out 
about  a  quarter  of  an  inch,  use  the  mortise  chisel  for 
the  remainder.  Cut  a  hole  in  the  other  foot-pieces 
exactly  similar  ;  also,  cut  out  the  wood  to  allow  the 
angle  brackets  to  sink  flush  with  the  surface  of  these 
foot-pieces.     (See  dotted  lines,  Fig.  3.) 

The  next  pieces  to  claim  our  attention  are  the 
crossbars  C,  C.  These  are  each  3  feet  long — exclusive  of 
the  tenons  or  tongues  which  are  inserted  into  the  up- 
rights A,  A — 2i  inches  wide  and  1  inch  thick.  To 
make  them,  cut  two  strips,  3  feet  3  inches  long,  off  a 
deal  board  an  inch  thick;  plane  | them  smooth  all 
over,  and  then,  at  the  end  of  each,  cut  the  tenon  or 
tongue  (see  a,  Fig.  5).  This  tenon  is  2$  inches  by 
lh  inch  by  i  inch  thick,  to  exactly  fit  the  hole  a  in 
Fig.  4. 

When  all  the  above  have  been  prepared  as 
directed,  you  may  proceed  to  put  them  together.  First, 
then,  fix  A,  A  firmly  to  B,  B,  using  thin  but  strong 
freshly-made  glue.  The  glue  should  be  thoroughly 
set  before  the  brackets  E,  E  are  screwed  in  their 
places.  For  additional  strength,  it  would  be  as  well 
to  fix  similar  brackets  behind  as  well  as  in  front 
of  A,  A.  When  A  and  b  are  fixed  securely,  one  end  of 
the  cross-pieces  c,  C  should  be  glued  into  one  of  the 
uprights  A.  For  greater  security— especially  if  [the 
easel  is  to  sustain  very  heavy  pictures — a  wooden  plug 
or  a  screw  may  be  put  through  A,  so  as  to  enter  the 
tenon  of  c.  When  these  pieces  c,  c  are  thoroughly 
firm  in  one  upright,  fix  the  other  ends  of  these  in  the 
second  upright  in  a  similar  manner.  The  centre 
upright  O  has  yet  to  be  made.  This  piece  is  6  feet 
6  inches  .long,  3  inches  wide,  and  1  inch  thick.  The 
edges  nearest  to  c,c  are  bevelled — as  shown  by  the  large 
section  of  it  in  Fig.  6— so  as  to  hold  the  sliding 
piece  h  (Fig.  7).  The  bevels  may  be  J  inch,  o  is 
fixed  in  position  by  three  screws  at  each  end  in  c,  C. 
The  lower  end  of  0  is  flush  with  the  lower  edge  of 


the   bottom  bar  ;  while  the  top  of  o   rises  6  inches 
above  the  ends  of  A,  A. 

When  a  picture  is  on  the  easel,  it  rests  on  wooden 
pegs,  shown  in  Fig.  9  ;  the  top  of  it  is  held  back  by 
the  sliding-piece  H  (Fig.  7).  Fig.  8  shows  an  end 
view  of  this  appendage.  The  frame  is  caught  by  a  or 
by  b  (Fig.  S),  according  to  the  amount  it  is  desired  the 
picture  should  slope  forward.  The  dimensions  of 
this  sliding-piece  are  given  in  Figs.  7  and  8.  It  is 
9  inches  long,  6  inches  broad,  1  inch  thick;  while  the 
pieces  a  and  b  (Fig.  8)  that  drop  down,  are  1 J  inch 
and  4  inches  respectively.  In  Fig.  7,  the  tongues  a 
are  i  inch  thick,  and  correspond  to  the  bevelled  parts 
of  O  (see  Fig.  6).  To  prevent  the  gilding  of  the 
frame  being  abrased,  a  and  b  (Fig.  8)  are  covered. 
with  baize  or  cloth.  These  pieces,  a  and  b  (Fig.  8)  are 
screwed  to  H,  so  as  to  hold  them  securely. 

In  the  next  article  I  shall  describe  two  other 
forms  of  easels,  of  lighter  construction — of  course, 
the  dimensions  of  this  one  may  be  halved,  if  a  lighter 
easel  is  desired — and  then  give  simple  directions 
for  varnishing  them,  or  else  staining  or  "  ebonizing  " 
them.  Other  apparatus  will  eventually  claim  our 
attention. 

The  figures  are  not  drawn  to  scale,  since  there  was 
no  necessity,  as  all  sizes  are  stated,  and  are  also 
given  in  each  figure. 

(To  be  continued.) 
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By  TEE  EDITOR. 

■• 

II.-SHELVES,  ETC,  FOR  CELLARS— WOODEN  WINE 
BINS  AND  BOTTLE  RACKS, 

N  the  preceding  paper  the  cask-stand  was 
considered,  and  the  best  way  of  making 
it  described.  In  the  present  paper  we 
must  turn  our  attention  to  the  method 
of  making  racks  to  hold  bottles,  and  of 
constructing  the  racks  in  such  a  manner  as  to  render 
them  suitable  for  storage  in  cellars  that  are  already 
made.  In  cellars,  or  substitutes  for  cellars  that  the 
amateur  must  make  to  himself,  the  construction  of 
cellar  and  rack  must  be  modified  in  accordance  with 
space  and  position,  so  that  each  may  be  adapted  to 
the  other  in  the  best  manner  possible  for  general  con- 
venience and  for  carrying  out  the  purpose  in  view. 

Cellars  for  the  storage  of  liquors  should  be  below 
the  surface  of  the  ground,  because  in  such  a  position 
an  equable  temperament  is  maintained  all  the  year 
round.  We  are  accustomed  to  say  that  underground 
cellars  are  warm  in  winter  and  cool  in  summer,  and  this 
is  due  to  the  fact,  not  that  the  change  of  temperature 
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below  the  surface  of  the  ground  in  cellars  is  inversely 
to  the  change  of  temperature  in  the  room  above,  or 
in  the  air  without  the  house,  but  that  it  is  less  variable, 
and  attains  a  temperature  but  a  little  above  its  general 
average  in  the  summer  and  but  a  little  below  it  in  the 
winter.  There  is,  too,  a  certain  degree  of  dampness 
to  be  found  in  cellars  below  ground,  the  result  of  their 
position,  which  is  inseparable  from  them,  though  it 
may  be  greater  in  some  and  less  in  others.  This  it 
is  which  renders  basement  rooms  in  houses  damp  and 
cold  in  proportion  to  their  depth  and  the  impossibility 
of  getting  within  them  much  of  the  light  and  warmth 
that  we  derive  from  the  sun,  and  it  is  the  dampness 
and  chilly  aspect  and  temperature  of  basements  that 
render  them  unhealthy.  Half  basements  are  bad 
enough,  but  such  basements  as  are  seen  in  many 
towns  and  in  all  parts  of  London  and  its  suburbs, 
having  the  top  of  the  windows  level  with  the  roadway, 
are  not  fit  for  human  beings  to  live  and  thrive  in,  and 
are  therefore  worthy  of  the  most  sweeping  condem- 
nation. But,  again,  cellarage  under  a  house  from  one 
end  to  the  other  of  it,  and  extending  to  every  corner, 
is  useful,  because  it  admits  of  free  ventilation  under 
the  rooms  on  the  ground  floor,  and  is  useful  and 
appropriate  for  the  stowage  of  coal,  wood,  provisions, 
liquors  and  even  lumber.  My  contention  is,  not  that 
houses  should  be  built  without  basements,  but  that  the 
basement  story  should  be  devoted  entirely  to  cellarage 
and  stowage,  and  that  no  living  rooms  should  find 
place  therein. 

The  cellar  proper  is  generally  a  small  room,  often 
little  better  than  a  recess,  constructed  in  some  part  of 
the  basement,  or,  when  the  kitchen  or  breakfast-room 
occupies  the  front  part  of  the  basement  and  opens 
into  a  narrow  area,  in  an  excavation  extending  under 
the  sideway  of  the  street,  or  made  in  the  front  garden, 
in  which  case  it  is  generally  covered  in  with  flagstones. 
It  is  for  the  most  part  6  feet  to  7  feet  in  height,  and 
when  the  door  is  unlocked  and  light  enough  has  been 
admitted  to  render  the  interior  visible,  all  you  will  see, 
in  all  probability,  unless  the  cellar  is  stocked,  will  be 
some  compartments  at  the  back,  generally  nine  in 
number,  formed  by  two  horizontal  stone  slabs  or 
shelves,  built  into  the  wall,  dividing  the  space  into 
three  parts,  each  of  which,  or  at  all  events  the  upper 
and  middle  one,  are  again  subdivided  into  smaller 
compartments  by  stone  slabs  placed  vertically.  And 
in  these  compartments  the  bottles  must  be  piled,  one 
upon  another — a  practice  which  is  objectionable,  be- 
cause when  the  stock  is  large  a  great  weight  is  super- 
imposed upon  the  lower  tiers  of  bottles,  and  there  is 
greater  danger  of  breakage  in  handling  the  stock. 
Moreover  the  arrangement  is  a  bar  to  keeping  a 
variety  of  sorts  and  vintages  in  small  quantities,  for  if 
a  compartment  is  full  there  is  no  possible  means  pi 


withdrawing  a  bottle  from  any  of  the  lower  tiers  until 
the  upper  tiers  have  been  consumed  or  removed  to 
some  other  positions  in  order  to  get  at  the  lower  tiers. 
I  will  now  proceed  to  describe  and  illustrate  my 
own  plan  for   providing  for  the  stowage   of  bottles, 
merely  premising  that  it  was  suggested  to  me  by  the 
iron  wine  bins  constructed  by  Messrs.   Farrow  and 
Jackson  and  others.     The  principle  involved  is  the 
same,  but  the  method   of    carrying   it   out   and  the 
material  used  are  widely  different,  for  my  racks  are 
made  of  wood,  which  can  be  worked  by  amateurs  far 
more  easily  than  ircn,  which  requires  special  manipu- 
lation and  appliances.     I  may  say  for  the  benefit  of 
iron  workers,  that  the  iron  wine  bin  consists   of  a 
rectangular  framing  of  iron,  and  that  the  compart- 
ments  or  cradles   for  the    reception    of   individual 
bottles  are  formed  by  serpentine  slips  of  iron  lathing 
which  must  be  bent  into  this  form  by  aid  of  a  mould 
to   ensure   regularity.     These   slips   are  then  placed 
side  by  side,  vertically,  the  position  of  each  individual 
slip  being  the  reverse  of  those  which  are  immediately 
contiguous  to  it  and  on  either  side  of  it,  and  the  slips 
or  laths  are  riveted  together  at  the  points  of  contact. 
This   description   will   be  rendered  more  intelligible 
by  Fig.  7,  in  which  the  principle  of  construction  is  ex- 
hibited. There  is  a  double  set  of  this  iron  trellis  work, 
one  in  the  front  and  the  other  at  the  back  of  the  bin, 
each  corresponding  exactly  to  the  other.     The  bottles 
are   thrust   into   the   cells,   neck   in   front,   and   find 
support  on  the  double  trellis.     The  great  advantage 
of  the  use  of  iron  lathing  in  the  manner  shown  is  that 
less  space  is  occupied  by  the  trellis  work,  owing  to 
the   thinness   of   the   material.     I  may   say  for  the 
benefit  of  those  who  do  not  care  to  make  appliances 
of  this  kind  for  themselves  that  the  iron  bins  con- 
structed and  supplied  by  Messrs.  Farrow  and  Jackson, 
are  most  convenient  as  well  as  light  and  portable,  and 
can  be  made  to  order  to  suit  any  particular  space  that 
it  is  desired  to  occupy  in  this  manner. 

We  will  suppose  that  our  cellar  is  ready  made  to 
hand,  and  is  divided  into  compartments  by  stone  slabs 
and  shelves  arranged  in  the  manner  described  above. 
If  it  be  not  thus  divided,  I  should  advise  the  amateur 
to  do  this  for  himself.  Supposing,  for  example,  that 
the  cellar  is  7  feet  in  height,  I  should  put  a  slab  of 
elm,  2  feet  3  inches  wide,  and  of  the  requisite  length 
to  enable  the  ends  to  be  let  into  the  brickwork,  across 
the  back  of  the  cellar  at  the  clear  height  of  2  feet 
6  inches  from  the  ground,  and  another  plank  or  slab 
of  the  same  size  midway  between  the  first  plank  and 
the  ceiling.  The  slabs  should  be  \\  inch  in  thick- 
ness. I  show  an  example  of  this  arrangement  in 
Fig.  8,  in  which  I  have  supposed  the  cellar  to  measure 
S  feet  from  side  to  side,  for  the  sake  of  drawing  the 
figure  to  scale,  though,  as  the  space  at  the  disposal  of 
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each  amateur  cellar-fitter  will  un- 
doubtedly vary,  its  distribution  can 
only  be  settled  by  the  worker  himself. 
Working,  however,  according  to  the 
supposed  dimensions,  and  taking  p  Q 

5  R  to  represent  the  end  elevation  of 
a  cellar,  8  feet  wide  and  7  feet  high, 
A  B  will  represent  the  lower  slab  of 
elm,  2  feet  6  inches  in  the  clear  above 
the  surface  of  the  ground,  and  c  D 
the  upper  slab.  As  the  slabs  are  \\ 
inches  thick,  the  space  between  the 
lower  and  the  upper  slab,  and  between 
the  upper  slab  and 

the  ceiling,  will  be  2 
feet  1  \  inches.  The 
lower  shelf  should 
be     supported     at 
F,   k,    and    N,    by 
threestout  supports 
made    of    stuff    3 
inches  by  2  inches 
in   section,  braced 
and  mortised  and 
tenoned  together  as 
shown    in  Fig.    9. 
The  side  elevation 
of    one     of    these 
supports   is  shown 
in  the  centre  ;  the 
plan  looking  down 
upon  it  from  above 
is  shown  above  it, 
and  on  each  side 
of  it  the  appearance 
that  each  end  elevation 
would  present,   that  in 
the  front  being  on  the 
left   hand,   and  that   at 
the  back  to   the   right. 
The  top  rail  A  is  2  feet 
3  inches  long,  the  sup- 
ports  E   and  c,    2    feet 

6  inches  long.  A  tenon, 
i^  inch  by  \  inch  and 
3  inches  long,  is  cut  at 
the  top  of  each  support, 
and  mortises  of  the  same 
size,  1 J  inch  distant  from 
its  ends,  are  cut  in  A,  as 
shown  in  the  plan  at  B 
and  C.  The  parts  D  and 
E  are  braces  applied 
diagonally  to  strengthen 
the  support,  and  render 


fig.  7. 
iron  lattice  for  wine  bins. 


FIG.  8. 
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DIVIDING   CELLAR    INTO   COMPARTMENTS 


it  stiff  and  rigid.  They  may  be  cut 
out  of  inch  stuff,  and  let  into  the  up- 
rights as  shown  in  the  side  elevation, 
and  each  end  elevation.  As  the  sup- 
ports are  2  inches  thick,  and  the 
braces  1  inch  thick,  the  braces,  when 
let  into  the  supports  flush  with  the 
surface  of  the  sides  .of  the  supports, 
will  cross  each  other,  and  touch  at 
the  entire  surface  of  the  crossing. 
The  tenons  should  be  secured  by 
wedges,  and  the  braces  screwed  into 
the  supports,  and  together  with  ij- 
in.  screws,  the  holes 
being  countersunk 
to  admit  of  the 
heads  being  buried 
in  the  wood.  The 
material  of  which 
the  supports  are 
made  should  be 
good  red  deal  or 
oak.  The  supports 
need  not  enter  the 
ground,  nor  need 
they  be  secured  to 
the  brickwork  be- 
hind. It  will  be 
sufficient  to  thrust 
them  under  the  elm 
slab  that  they  are 
to  support  when  it 
has  been  put  in  its 
place,  and  having 
got  them  upright 
to  screw  the  elm  slab 
firmly  down  on  them. 
If  the  supports  are  con- 
nected at  all,  it  should 
be  by  slips  of  wood 
running  the  length  of 
the  cellar  wall,  and 
notched  into  them  from 
behind.  There  must  be 
nothing  of  this  sort  in 
front  as  a  permanent 
fixture,  though  slips  may 
be  screwed  on  when  fix- 
ing them,  to  keep  them 
a  proper  distance  apart. 
Of  course  the  places 
in  which  the  supports, 
shown  in  Fig.  8,  at  F  G, 
K  L,  and  N  0,  meet, 
and    come    in    contact 
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with  the  elm  slab  that  rests 
upon  them,  must  be  care- 
fully determined  before- 
hand, for  grooves  must  be 
cut  in  the  upper  surface  of 
the  slab  to  receive  the 
bottoms  of  the  partitions 
E  F,  H  K,  M  N,  which  act  as 
supports  to  the  upper  slab. 
These  partitions  may  be 
made  of  1  inch  stuff,  and 
solid  throughout.  The  grooves  to  receive  them  will 
therefore  be  1  inch  wide,  and  need  not  be  more  than 
\  inch  in  depth.  The  screws  that  fasten  down  the 
slab  to  the  supports  below  will  be  driven  into  the  wood 
in  the  grooves,  and  the  heads  must  be  taken  by 
countersinking  below  the  bottom  of  the  groove,  that 
they  may  offer  no  obstruction  when  the  partitions  are 
driven  into  the  places  that  they  are  to  occupy. 

The  slab  c  D  is  grooved  in  a  similar  manner  on 
the  under  side  to  receive  the  tops  of  the  partitions. 
When  the  slab  is  settled  in  position,  and  the  parti- 





FIG.    12.— WINE  BIN   OF  SQUARE  LATTICE  WORK. 


FIG.  II. — WINE  BIN  OF  DIAMOND-SHAPED  TRF.LLIS. 

tions  introduced,  the  latter  may  be  secured  in  place 
and  kept  from  shifting  by  some  ]2-inch  nails  driven 
down  into  them  through  the  plank  above  ;  and  the 
corners  at  F,  K,  and  N,  may  be  skew-nailed  down  to 
the  plank  below.  There  is  no  necessity  whatever  to 
have  any  partitions  between  the  upper  shelf  and  the 
ceiling,  but  this  must  be  left  to  the  will  and  pleasure 
of  the  worker.  The  long  space,  P  C  D  Q,  will  serve 
for  the  stowage  of  bottles  disposed  in  racks  now  to 
be  described  ;  and  the  four  smaller  compartments 
below,  namely,  c  F,  E  K,  H  N,  M  B,  will  be  available  for 
the  same  purpose.  In  the  compartments  below, namely, 
A  G,  F  L,  K  O,  N  s,  stands 
may  be  made  to  receive 
casks  ;  but  I  would  recom- 
mend any  one  who  fits  up 
a  cellar  on  this  plan,  pro- 
vided there  be  space  enough 
to  admit  of  it,  to  lay  down 
pieces  of  elm  in  the  floor, 
to  act  as  tramways,  or  to 
make  the  floor  of  concrete, 


which  is  better,  and  to  fit 
small  iron  wheels  to  the 
legs  of  the  stands,  that 
they  may  be  run  in  and 
out  with  ease  at  pleasure. 
It  would  be  a  difficult 
matter  to  lift  a  cask  on 
to  the  stand  when  in  its 
compartment,  but  there  is 
none  whatever  when  the 
stand  can  be  run  in  and 
out.  When  all  is  finished,  the  grooves  that  have 
been  cut  in  the  brickwork  for  the  reception  of  the 
elm  slabs  must  be  made  good  with  cement.  Of  course, 
the  fittings  that  I  have  been  describing  are  intended 
to  form  a  fixture.  If  a  tenant  desires  to  make  such  a 
structure,  and  remove  it  when  he  leaves  the  house,  it 
will  be  better  for  him  to  makeji7>e  supports,  so  as  to 
have  one  at  each  end,  as  well  as  three 
in  the  middle,  and  to  make  c  A  B  d  in 
the  form  of  a  case,  which  can  be  put 
together  on  the  supports,  and  taken  to 
pieces  when  it  is  found  necessary  to 
do  so.  In  this  case  the  slabs  must  not 
be  let  into  the  wall,  but  connected  with 
sides  butting  against  the  wall,  and 
acting  as  additional  supports  to  the 
upper  slab,  and  the  slabs  themselves 
need  not  be  more  than  one  inch  in 
thickness. 

And  now  for  the  racks  ;  but  before 
describing  these,  it  will  be  necessary 
to  consider  for  a  moment  or  two  the 
size  and  shape  of  the  ordinary  wine 
bottle — the  "  black  bottle,"  whose  un- 
fortunate appearance  on  the  mess  table 
led  to  the  duel  between  the  Earl  of 
Cardigan  and  Captain  Harvey  Tuckett  in  1840,  for 
which  the  Earl  was  tried  in  the  House  of  Lords,  and 
acquitted;  to  take  part,  fourteen  years  after,  in  the 
memorable  death-ride  of  the  British  dragoons,  against 
the  Russians  at  Balaclava.  The  wine  bottle  is  shown 
in  elevation  in  Fig.  10,  and  its  average  height  and 
average  dimensions  are  given  therein,  so  I  need  not 
repeat  them  here.  The  necessity  for  ascertaining  them 
will  be  apparent  directly. 
As  the  diameter  of  the 
bottle  in  its  widest  part  is 
3^  inches,  it  is  clear  that  a 
bottle  may  be  securely 
encased  in  a  wooden  box 
whose  inside  measurement 
is  3I  inches  square,  or 
say  3 1  inches,  and  whose 
depth  within  is  from  7  to  9 
I 


FIG.   10. 

DIMENSIONS  OF 
WINE  BOTTLE. 


CRADLE  OR  RACK  TOR  WINE  IN  BOTTLES. 
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inches.  Ifputinsuch  a  case,  the  neck  will  project, 
and  afford  an  easy  means  of  withdrawing  the  bottle 
from  its  case.  Now,  this  at  once  suggests  that  a 
skeleton  case,  formed  of  trellis  work  in  front  and 
trellis  work  behind,  let  into  a  frame  of  wood,  formed 
of  top,  sides,  and  bottom,  will  form  a  very  convenient 
means  of  stowing  away  wine,  and  one  that  is  very 
easily  made.  The  old-fashioned  plan  was  to  pile  the 
bottles  away,  two  deep  if  there  was  any  great  stock, 
and  in  tiers,  one  on  top  of  another,  on  the  stone 
shelves  of  the  cellar.  This  was  attended  with  mani- 
fest inconvenience,  for  it  was  impossible  to  withdraw 
a  bottle  in  any  of  the  lower  tiers  until  the  upper  ones 
had  been  removed,  and  the  weight  that  the  lower  tiers 
had  to  sustain  was  sometimes  very  great.  And  more 
than  this,  as  the  bottles  were  brought  into  close  and 
immediate  contact,  there  was  a  certain  chance  of 
breakage  in  pulling  them  away,  and  withdrawing 
them  from  their  temporary  resting-place.  The  first 
step  towards  obviating  all  this  was  taken  when  the 
iron  wine  bins  were  introduced,  but  as  I  assume  that 
the  majority  of  amateurs  prefer  working  in  wood  to 
working  in  metal,  I  am  endeavouring  to  enable  them 
to  follow  their  inclination,  by  describing  some  wooden 
wine  bins  that  they  can  make  with  ease. 

In  Fig.  ii,  a  bin  or  case  is  shown  for  a  dozen 
bottles,  made  in  the  form  of  ordinary  trellis  work, 
arranged  diamond  fashion.  In  Fig.  12,  another  bin 
is  shown  in  which  the  lattice  work  is  arranged  in  the 
form  of  vertical  and  horizontal  bars.  In  Fig.  13, 
another  simple  form  is  shown,  which  can  be  made 
with  great  rapidity.  These  will  be  sufficient  for  my 
purpose.  Other  forms  will  doubtless  suggest  them- 
selves to  the  amateur.  Indeed,  it  is  possible  to  make 
a  very  efficient  case  for  stowing  away  wine,  by  taking 
a  box—  one  of  the  large  boxes  in  which  mustard  is 
packed  for  transmission  to  the  grocers — cutting  it 
down,  so  that  its  depth  within  is  not  more  than 
6  inches,  and  then  boring  or  cutting  holes  3^  inches 
in  diameter  at  regular  intervals,  and  opposite  each 
other  in  both  top  and  bottom,  after  nailing  the  top 
down  securely. 

In  Fig.  11,  a  rectangular  frame  must  first  be  made 
3ii-  inches  long  and  I4:]  inches  high,  outside  measure- 
ment, allowing  1  inch  as  the  thickness  of  the  boards 
used  for  making  it.  For  this,  and  similar  purposes, 
the  ham  and  bacon  cases  from  Canada  and  the 
United  States,  which  I  have  bought  for  is.  each,  will 
furnish  sufficiently  good  material.  The  depth  of  the 
frame  must  be  7  inches,  or  7-i  inches  at  the  utmost. 
Now  make  two  pieces  of  trellis  of  i-inch  square  bars, 
halved  into  one  another,  the  distance  allowed  between 
the  bars  being  3^  inches,  so  as  to  leave  diamond- 
shaped  holes  3J  inches  square  for  the  insertion  of  the 
bottles.     Make  two  pieces  of  trellis,  one  for  the  front, 


and  the  other  for  the  back,  and  make  them  a  little 
larger  than  the  outside  dimensions  of  the  box.  When 
made,  lay  them  on  the  edges  of  the  box,  first  the  front 
and  then  the  back,  and  with  a  pencil,  accurately  mark 
where  the  trellis  covers  the  edge  of  the  frame.  Set  a 
gauge  to  1  inch,  and  run  a  line  round  the  outside  and 
inside  of  the  frame.  This  line  will  be  1  inch  from  the 
edge.  Then  with  a  tenon  saw  cut  out  the  spaces  en- 
closed by  the  pencil  lines,  carrying  the  cuts  down  to 
the  lines  marked  by  the  gauge.  Remove  the  small 
blocks  of  wood  between  the  saw  cuts  with  a  chisel. 
Drop  the  trellis  into  its  place  and  screw  it  down.  If 
the  saw  cuts  have  been  made,  as  they  should  be,  in- 
side, and  just  touching  the  pencil  lines,  the  trellis  will 
fit  in  tightly.  When  the  trellis  has  been  fitted  in  front 
and  behind,  the  case  is  ready  for  use.  In  this  kind  of 
bin,  there  is  a  considerable  waste  of  space,  as  shown 
by  the  fractional  figures  in  the  diagram. 

The  case  or  bin  shown  in  Fig.  12  is  made  precisely 
in  the  same  way,  but  the  bars  of  the  trellis  are  placed 
vertically  and  horizontally,  thus  effecting  a  saving  in 
space,  for  the  outside  dimensions  of  the  case  are  only 
32A  inches  by  14J  inches,  a  very  little  larger  than  the 
case  shown  in  Fig.  11,  and  there  is  room  in  it  for 
twenty-one  bottles  ;  but  the  diamond-shaped  trellis, 
although  space  is  wasted  unavoidably  that  is  equal  to 
the  room  required  for  the  stowage  of  six  bottles,  holds 
the  bottles  in  a  position  in  which  they  are  immovable, 
and  subject  to  no  shaking,  however  slight.  But 
makers  of  these  bins  can  take  their  choice  of  pattern. 
They  may  be  extended  horizontally  and  vertically  to 
suit  any  given  space,  but  it  is  sufficient  for  all  prac- 
tical purposes  to  show  how  to  provide  for  a  dozen 
bottles.  The  advantage  that  these  wooden  bins  pre- 
sent in  common  with  the  iron  bins  over  the  old  shelf 
system  is,  that  any  single  bottle  can  be  reached  with- 
out dislodging  others,  and  they  therefore  afford  the 
means  of  stocking  a  variety  of  wines  and  spirits  in 
small  quantities  within  a  limited  space. 

In  making  the  bin  shown  in  Fig.  13,  the  method 
to  be  adopted  is  to  make  a  frame  as  before,  from 
5  A  inches  to  6  inches  in  depth.  This  frame,  to  hold 
twenty-one  bottles,  is  32^  inches  long  and  14A  inches 
broad,  outside  measurement,  the  boards  of  which  it 
is  made  being,  as  before,  I  inch  thick  ;  then  take 
pieces  of  i-inch  stuff,  5^  inches  wide,  and  cut  a  series 
of  holes,  3A  inches  in  diameter,  in  them,  leaving  a 
space  of  1  inch  between  the  holes  and  on  each  side  of 
the  holes  at  either  end.  Divide  these  pieces  down  the 
middle,  so  that  each  piece  will  supply  the  part  needed 
for  the  cradle,  before  and  behind.  Nail  them  on  as 
shown  in  Fig.  13,  and  the  bin  is  complete.  It  is  useful 
to  keep  some  kind  of  bin  in  one  part  of  the  cellar, 
as  a  bottle  rack,  to  receive  empty  bottles. 
{To  be  continued.) 
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By   GEOKGE  EDWIKSON. 

HEX  the  Editor  and  author  of  "Every  Man 
His  Own  Mechanic  "  undertook  to  cater 
for  that  great  body  of  the  English  reading 
public  known  as  amateur  workmen  he 
could  have  had  but  a  faint  idea  of  its  omni- 
vorous tastes  and  insatiable  appetite.  Nothing  in  the 
form  of  work  is  rejected  by  this  hungry  body,  whilst  it 
greedily  devours  all  the  information  given  it  in  these 
pages,  and  still  clamours  for  more  in  letters  to  the 
Editor.  Having  had  a  few  years'  acquaintance  with 
it  behind  the  scenes  of  journalism,  I  am  somewhat 
prepared  to  receive  both  pleading  and  also  imperative 
demands  for  information  detailing  the  secrets  of  every 
trade,  craft,  art,  and  science  to  be  found  in  the  world, 
and  I  am  not  at  all  surprised  that  the  Editor  receives 
letters  asking  how  clocks  may  be  driven  and  con- 
trolled by  electricity. 

It  is  now  generally  well  known  that  all  the  clocks 
in  the  United  Kingdom  receive  their  standard  of  time 
from  Greenwich  Observatory,  and  are  deemed  correct 
as  to  time  when  they  indicate  what  is  known  as 
Greenwich  mean  time.  To  maintain  uniformity  of 
time  all  over  the  kingdom,  a  system  of  time  signals 
has  been  invented,  and  the  standard  clock  at  Green- 
wich is  made  to  automatically  transmit  its  time  by 
electricity  to  all  the  principal  towns  in  Great  Britain 
and  Ireland  at  least  once  a  day.  This  arrangement 
enables  timekeepers  to  adjust  their  timepieces,  and 
regulate  them  by  a  standard  of  measurement;  and 
seeing  that  electricity  enters  largely  into  this  arrange- 
ment, and  contributes  in  no  small  measure  to  its 
perfection,  it  is  not  to  be  wondered  at  that  many  per- 
sons imagine  the  perfection  itself  to  be  the  employ- 
ment of  electricity  as  the  motive  power.  As  a  matter 
of  fact,  this  idea  is  not  correct,  since  no  constant 
unvarying  source  of  electricity  has  yet  been  dis- 
covered, nor  any  means  of  securing  a  steady  and 
perfectly  constant  application  of  that  force.  If  we 
use  a  voltaic  battery,  we  find  that  its  force  is  con- 
stantly changing  from  the  time  we  set  it  up  until  we 
renew  its  charge  ;  if  we  employ  machinery,  this  also 
is  liable  to  change  from  many  causes  apart  from  those 
affecting  its  motive  power,  not  the  least  being  change  of 
temperature  and  fluctuations  in  magnetic  influences. 
We  must  therefore  disabuse  our  minds  of  the  idea 
that  an  electric  clock  must  of  necessity  be  a  correct 
timekeeper  or  measurer  of  time  because  it  is  driven 
by  electricity.  It  is  when  we  use  this  force  in  con- 
trolling and  correcting  the  movement  of  clocks  that 
we  get  something  akin  to  perfection  and  an  arrange- 
ment of  some   practical  importance,   since  by  it  we 


may  make  any  number   of  clocks   move   in  unison, 
and  all  indicate  the  same  time. 

Since  the  year  1840,  when  Mr.  Alexander  Bain 
first  turned  his  attention  to  electrical  horology,  many 
persons  have  turned  their  attention  to  the  construction 
of  electric  clocks  and  apparatus  for  controlling 
clocks  by  electricity.  It  is  not  my  intention  to  review 
even  a  small  part  of  the  numerous  inventions  for 
those  purposes,  many,  if  not  most  of  them,  being 
of  complicated  and  cumbrous  construction. 

The  most  simple  method  yet  conceived  for 
causing  one  clock  to  control  any  number  of  secondary 
clocks  or  dials  is  that  invented  by  Mr.  Louis  H. 
Spellier,  of  America,  and  communicated  by  him  to  a 
meeting  of  the  Franklin  Institute  on  May  17th,  1S82. 
An  abstract  of  his  paper  was  published  in  the  Elec- 
trical Review  of  September  16th,  1882,  and  to  that 
abstract  I  am  indebted  for  the  information  to  follow,  as 
also  for  the  accompanying  illustrations. 

Mr.  Spellier  first  criticises  the  old  forms  of  electric 
clocks  and  the  controlling  apparatus  of  such  clocks 
generally,  pointing  out  the  defects  of  their  movements, 
as  exhibited  in  sudden  starts  and  checks,  and  the 
consequent  excessive  wear  of  their  parts.  He  then 
says  :  "  To  meet  the  above-mentioned  faults  of  elec- 
tric clocks  is  the  purpose  of  the  device  of  my  electro- 
magnetic escapement,  of  which  I  exhibited  here  my 
first  model  about  two  years  ago,  and  which  is,  indeed, 
only  the  second  system  of  time  telegraphs  that  is  new 
in  its  fundamental  principle  that  has  been  invented  in 
almost  half  a  century." 

'  Fig.  3  shows  a  simple  but  most  effective  contact 
breaker,  for  the  transmission  of  intermittent  signals 
from  the  escape  wheel  of  an  ordinary  clock  to  the 
electro-magnetic  apparatus  of  secondary  dials  or  the 
driving  gear  of  an  electric  clock.  It  consists  of  a  thin 
disc  of  brass  B,  studded  with  as  many  platinum 
points  as  will  be  required  to  transmit  the  desired 
number  of  beats  during  one  revolution  of  the  escape 
wheel  ;  thus,  if  the  escape  wheel  revolve  once  in  fifteen 
seconds,  and  it  is  desired  to  transmit  seconds  beats  to 
the  secondary  clock,  we  must  insert  fifteen  platinum 
points  at  equal  distances,  as  shown  in  sketch.  If  it 
revolves  in  half  a  minute,  the  signals  will  be  trans- 
mitted at  two-second  intervals,  and  so  on,  according 
to  the  rate  of  the  escape  wheel.  On  the  axle  of  the 
escape  wheel,  and  attached  to  the  brass  disc  B,  we 
must  fix  a  small  disc  of  platinum  c,  and  resting 
against,  or  on  this,  with  light  pressure,  a  thin  spring 
of  platinum  D.  Another  thin  spring  of  hard  platinum 
must  be  fixed  in  such  a  position  as  to  allow  merely 
its  tip  to  touch  the  platinum  points  or  pins  inserted  in 
the  brass  disc  above  mentioned.  Both  of  these 
springs  must  be  attached  to  insulating  blocks,  and  I 
know  of  no  Insulating  material  better  adapted  to  this 
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purpose  than  that  of  ebonite.  The  springs  and  their 
supporting  blocks  may  be  placed  in  any  convenient 
position.  I  have  altered  Mr.  Spellier's  sketch  to 
simplify  the  connection  between  contact,  battery,  and 
electro-magnet ;  but  it  is  not  necessary  to  place  them 
as  I  have  drawn  the  parts  —  the  insulation  and 
separate  working  of  the  parts,  together  with  a  good  fit 
and  perfect  clearance,  being  the  chief  objects  to  be 
obtained.  The  brass  disc  may  be  attached  to  one 
side  of  the  escape  wheel,  and  the  platinum  disc  to  the 
other  side,  if  space  will  admit  of  this  arrangement. 
The  disc  c  need  not  be  wholly  of  platinum  ;  it  may  be 
of  brass,  with  a  platinum  hoop  soldered  on.  The  same 
with  the  springs  :  these  may  be  of  hard  brass  tipped 
with  platinum  ;  but  the  contact  pins  must  be  of  plati- 
num wire  ;  the  object  of  the  inventor  being  to  secure 
permanent  and  non-corroding  contacts  of  as  light  a 
character  as  possible.     He  says  : — 

"  1  found  this  current  breaker  fully  to  answer  its 
purpose,  and  to  meet  all  requirements.  It  prevents, 
by  means  of  friction,  all  accumulation  of  dust  and 
oxidation,  and  keeps  the  contact  surface  bright.  The 
best  clocks  for  making  the  contact  for  time  telegraphs 
are  undoubtedly  those  provided  with  a  gravity  escape- 
ment invented  by  Edward  Beckett.  Clocks  with 
gravity  escapements  allow  an  increase  in  the  weight 
of  the  clock  to  such  an  extent  as  is  needed  for  a 
secure  metallic  connection  of  this  contact  breaker, 
without  affecting  perceptibly  the  impulse  given  to  the 
pendulum.'' 

In  some  of  the  old  forms  of  contact  breakers, 
springs  are  suspended  on  each  side  of  the  pendulum, 
and  it  touches  those  springs  at  the  end  of  each  stroke. 
The  springs  are  connected  with  the  battery,  and  the 
pendulum  is  also  connected  through  its  pivot  or  sus- 
pending spring  with  a  line  wire.  The  alternate  im- 
pulses thus  sent  through  the  circuit  is  in  some 
arrangements  made  to  magnetize  a  rod  of  soft  iron 
placed  vertically  beneath  the  centre  of  the  pendulum 
bob.  To  this  bob  is  attached  a  piece  of  soft  iron,  and 
this  would  form  the  armature  of  the  magnet  were  it 
allowed  to  rest  just  over  the  magnetized  rod.  But  soft 
iron  only  becomes  a  magnet  when  a  current  of  elec- 
tricity is  made  to  pass  through  an  insulated  wire 
wound  around  the  iron,  and  it  only  retains  its  mag- 
netism whilst  that  current  is  passing.  A  bar  of  iron, 
wound  with  cotton  or  silk-covered  copper  wire,  and 
arranged  for  a  current  of  electricity  to  pass  through 
the  wire,  is  called  an  electro-magnet.  The  rod  of 
iron  beneath  the  pendulum  bob  is,  therefore,  only  a 
magnet  during  the  instant  when  contact  is  made  with 
the  battery  by  the  arrangement  on  the  controlling 
clock  ;  and  only  during  this  brief  instant  has  it  any 
influence  on  the  soft  iron  attached  to  the  pendulum 
bob.  Now  it  will  be  easily  perceived  that  the  tendency 


of  this  influence  on  the  curving  sweeps  of  the  bob 
will  be  a  momentary  retardation  of  stroke  on  the 
ascending  curve  if  the  bob  has  passed  the  magnet,  or 
an  acceleration  of  the  stroke  on  the  descending  curve 
if  the  bob  has  not  passed  the  magnet.  In  this  way, 
the  bob  of  the  pendulum  is  made  to  pass  the  centre  of 
its  curve  exactly  at  the  moment  of  contact  on  the 
controlling  clock,  and  the  secondary  clock  must  move 
in  unison  with,  and  keep  the  same  time  as,  the  con- 
trolling clock. 

This  is  one  arrangement,  and  there  are  some  others 
working  on  similar  principles,  whilst  in  some  arrange- 
ments the  secondary  clock  or  dial  is  composed  of  a 
train  of  wheels  actuated  by  a  ratchet  movement, 
worked  by  an  electro-magnet  ;  and  in  others  the  train 
of  wheels  is  simplified  to  the  smallest  number  required 
to  produce  the  different  rates  of  motion  required  be- 
tween the  minute  and  hour  hands.  Mr.  Spellier  has 
observed  defects  in  all  these,  consequent  upon  the 
sudden  jerks  and  checks. given  to  the  movements  by 
the  electro-magnet,  and  to  avoid  those  defects,  he  has 
devised  the  escapement  shown  at  Figs,  i  and  2,  an 
escapement  which  may  be  used  either  for  secondary 
clocks  or  dials,  or  employed  in  the  construction  of  the 
electric  clock,  details  of  which  are  shown  in  Figs.  4 
and  5. 

"  Referring  to  Figs.  I  and  2,  G  is  the  electro- 
magnet, B  is  an  iron  wheel  that  has  on  its  circum- 
ference the  projections  H.  These  projections  are 
armatures.  Fastened  to  the  same  axle  as  this  iron 
wheel  is  the  escape-wheel  A,  with  the  peculiarly 
shaped  cog  shown  in  the  drawing.  D  is  a  lever 
with  an  adjustable  weight  at  F,  and  presses,  by 
means  of  the  pulley  E,  on  its  circumference,  and 
rests  at  the  bottom  of  the  cog  when  the  electro-magnet 
is  not  charged  with  magnetism.  When  in  that  posi- 
tion, as  shown  by  the  drawing  to  the  left,  two  of  the 
armatures  are  very  near  the  poles  of  the  electro- 
magnet. At  the  moment  when  the  electric  current 
passes  through  the  coils  C,  c,  and  the  poles  G,  G, 
become  magnetized,  the  two  armatures  will  be 
attracted  and  take  their  position  right  over  the  poles 
of  the  electro-magnet,  as  shown  by  the  drawing  to  the 
right.  The  escape-wheel  A  fastened  to  the  same 
axle  with  B  has  moved  with  it  and  lifted  up  the  lever 
D,  and  has  in  its  movement  gone  so  far  as  to  allow 
the  pulley  e  to  glide  over  the  point  of  the  cog  and 
keep  its  position  shown  on  the  drawing  to  the  right, 
until  the  electric  circuit  is  broken  again  ;  then  the 
poles  G,  G,  become  demagnetized,  the  armatures  are 
no  longer  attracted,  and  the  wheels  A  and  B  move 
under  the  pressure  of  the  pulley,  until  it  has  reached 
the  bottom  of  the  cog.  By  this  movement  the  next 
succeeding  two  armatures  have  taken  their  position 
shown  to  the  left  again,  ready  to  be  attracted  at  the 
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next  closing  of  the  electric  circuit.  In  this  manner 
is  produced,  by  alternately  opening  and  closing  the 
circuit,  a  step-like  movement  of  A  and  B.  You  will 
perceive  that  the  object  aimed  at,  to  avoid  violent 
checks  of  the  armature,  is  completely  achieved. 
Another  advantage  of  no  less  significance  is  gained, 
namely,  that  it  is  impossible  for  the  escape-wheel  to 
move,  without  an  extra  provision  at  any  given  impulse, 
more  than  one  cog." 

Amateurs  who  are  proficient  in  clock-making  and 
repairing  will  easily  see  how  to  apply  this  movement 
to  the  actuation  of  a  train  of  wheels  to  move  two 
hands  on  a  dial,  and  thus  make  a  secondary  clock 
driven  and  controlled  by  a  good  timekeeper,  such  as 
a  heavy  weight-driven  clock.  Those  who  have  never 
constructed  nor  repaired  a  clock  will  do  weK  to  try 
their  "'prentice  hand"  on  something  more  simple 
before  they  proceed  to  electric  clocks. 

Mr.  Spellier  next  deals  with  real  electric  clocks  ; 
that  is,  those  clocks  which  are  driven  entirely  by 
electricity  apart  from  actuating  springs,  weights,  etc. 
He  regards  these  more  as  a  scientific  curiosity  than  a 
useful  invention,  "  and  yet  some  of  the  most  prominent 
philosophers  and  mechanicians  have  devoted  their 
time  and  genius  to  their  cons'truction,  and  to  make 
them  correct  timepieces.  There  are  three  main 
difficulties  in  the  way  of  making  electric  pendulum 
clocks  a  success.  There  are,  first,  the  variation  of  the 
strength  of  the  electric  current  of  galvanic  batteries  ; 
second,  the  danger  that  the  current  breaker  will  not 
make  a  sufficiently  secure  contact  for  the  passage  of 
the  electric  current,  since  the  contact  is  made  by  the 
pendulum,  which  has  not,  in  all  cases,  sufficient 
surplus  of  power  to  make  a  secure  contact ;  and,  third, 
the  obstruction  which  the  current  breaker  offers  to  the 
pendulum  in  its  oscillations."  He  thinks  he  has  over- 
come those  difficulties  in  the  invention  of  the  arrange- 
ment sketched  in  Figs.  4  and  5. 

I  will  now  show  how  I  effect,  with  a  new  device  of 
a  current  breaker,  a  secure  and  firm  contact,  and  yet 
at  the  same  time  allow  the  pendulum  to  follow  the 
course  of  its  oscillations  without  meeting  with  any 
obstruction. 

Fig.  4  shows  a  front  view  of  my  electric  clock,  and 
Fig.  5  a  side  view,  in  which  N  is  the  pendulum  and  T, 
v,  and  V  its  current  breaker.  You  see  an  upright 
stand  lever  u,  with  a  weight  x  en  the  top.  Near  its 
fulcrum  are  two  screws  V,  v'  (shown  more  distinctly  in 
Fig.  4);  against  the  one  or  the  other  the  lever  will  rest, 
if  the  pendulum  is  out  of  its  vertical  position  to  one 
side  or  the  other.  Two  electric  wires  s,  s'  (shown  by 
the  dotted  lines  on  pendulum,  Fig.  4)  coming  down 
the  pendulum  rod  are  in  metallic  connection  with  the 
two  suspension  springs  s,  s';  both  springs  are  fastened 
together  at  e  (Fig.  4)  by  an  insulating  substance,  and 


each  of  these  suspension  springs  is  again  connected 
with  its  corresponding  spring  R  or  r'.  Now  let 
the  galvanic  battery  be  connected  with  the  springs 
R,  R',  and  set  the  pendulum  oscillating.  If  the  pendu- 
lum has  its  present  position  the  lever  u  rests  against 
the  screw  v,  and  forms  a  metallic  contact  with  the 
screw.  The  screw  is  connected  with  one  of  the  wires 
coming  down  the  pendulum  rod  from  one  of  the  sus- 
pension springs,  and  the  lever  is  again  connected  with 
the  other  wire  coming  from  the  other  suspension 
spring,  so  that  the  electric  current  can  pass  through 
the  contact  made  by  the  lever  u  and  the  screw  v.  If 
the  pendulum  has  its  position  on  the  opposite  side  the 
lever  will  bear  against  the  screw  v'.  This  screw  has  an 
insulating  substance  upon  its  termination  that  keeps 
the  circuit  broken.  (A  cap  of  ebonite  or  hard  rubber 
would  serve  the  purpose  here).  Thus,  by  the  move- 
ments of  the  pendulum  to  and -fro,  the  lever  u  will 
bear  against  one  or  the  other  screw,  and  make  and 
break  the  electric  circuit.  The  fall  of  the  lever  from 
one  to  the  other  screw  is  so  small  that  it  needs  very 
careful  watching  to  perceive  it.  The  contact  formed 
proves  to  be  secure  ;  it  is  made  with  a  great  deal  of 
force  since  it  is  formed  very  near  the  fulcrum  of  the 
lever.  You  will  observe  that  this  simple  contrivance 
of  my  current  breaker  removes  two  of  the  principal 
difficulties  which  electric  clocks  have  to  combat  with. 
It  now  remains  to  show  how  I  made  the  impulse, 
given  to  the  pendulum  for  its  movements,  independent 
of  the  strength  of  the  electric  current  acting  upon  the 
electro-magnet  of  the  clock.  The  springs  R,  r'  are  con- 
nected with  the  electro-magnet  and  inserted  into  the 
circuit  of  the  galvanic  battery.  You  see  in  the  drawing 
(Fig.  4)fastened  to  the  axle  of  the  lever  D  that  moves  the 
escape-wheel,  an  arm  I.  Against  this  arm  rests  the 
lever  L  with  its  fulcrum  at  q.  The  extension  of  this 
lever  touches  the  pendulum  while  resting  on  the  arm  I 
when  the  pendulum  hangs  in  its  vertical  position. 
This  is  more  clearly  shown  in  Fig.  5. 

Now,  if  the  pendulum  is  moved  to  the  left  as  it  is 
shown  in  Fig.  4,  the  lever  of  the  current  breaker  will 
bear  against  the  screw  v,  and  close  the  circuit.  The 
armatures  nearest  to  the  magnet  are  attracted,  and 
the  lever  D  that  moves  the  escape-wheel  is  raised,  and 
with  it  the  arm  1  is  moved,  which  in  turn  raises  the 
lever  L.  There  it  remains  until  the  pendulum  has 
taken  its  position  to  the  right.  Then  the  lever  of 
the  current-breaker  drops  against  the  insulated  screw 
v'  and  the  circuit  is  broken,  when  the  lever  D  suddenly 
drops  down,  moving  the  escape-wheel,  while  the  lever 
L  drops  against  the  pendulum  and  the  pressure  of  its 
weight  gives  the  pendulum  the  impulse  for  its  oscilla- 
tions. This  action  of  the  mechanism  is  repeated  as 
the  pendulum  swings  to  and  fro.  If  we  now  consider 
that  the  lever  is  always  lifted  up  to  the  same  height, 
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and  its  weight  is  not  subjected  to  any  changes,  the 
power,  acting  upon  the  pendulum  to  keep  up  its 
oscillations,  must  be  the  same  at  every  impulse  given, 
without  regard  to  the  attracting  force  of  the  electro- 
magnet. It  will  be  seen  that  this  electric  clock  makes 
a  firm  contact  for  the  electric  current  to  pass  ;  and 
that  it  does  not  obstruct  the  pendulum  in  the  course 
of  its  movements,  and  also  that  it  makes  the  move- 
ments of  the  pendulum  independent  of  the  strength 
of  the  galvanic  current.  This,  I  think,  embraces 
all  the  elements  necessary  for  a  true  timepiece. 

Some  few  words  are  in  place  regarding  some 
details  of  the  clock,  to  make  the  entire  mechanism 
understood. 

Two  hard  rubber  plates,  g  and  g,  are  essential  to 
insulate  the  metal  plate  P  from  the  screw  z  and  the 
post  Q,  to  prevent  the  current  from  going  directly 
through  the  plate  P  from  Q  to  q',  in  which  case  the 
current  would  escape  the  passage  through  the  current 
breaker,  and  the  circuit  would  be  continuously  closed. 

To  avoid  the  passage  of  the  current  through  the 
holes  in  which  the  pivots  of  the  lever  u  move,  a 
spring/  is  fastened  to  the  support  of  the  lever,  press- 
ing against  a  platinum  pin  i  at  the  axle  of  the  lever. 
The  pulley/  over  which  the  suspension-springs  s  s' 
are  laid,  is  of  hard  rubber,  to  keep  the  springs  in- 
sulated, i  and  2  are  two  bars,  also  of  hard  rubber, 
which  support  the  pendulum,  and  between  which  the 
two  ends  of  the  suspension-springs  are  fastened.  The 
plates  a  and  a  are  of  the  same  material,  and  are  used 
to  hold  the  suspension-springs  in  their  proper  posi- 
tions. 

Ebonite  may  be  used  as  an  insulating  substance 
where  hard  rubber  is  mentioned. 

The  battery  in  general  use  for  controlling  and 
working  electric  clocks  is  a  reversed  form  of  the 
Daniell  cell,  known  as  the  Meidenger  cell.  In  this 
form  a  cylinder  of  thin  sheet  copper  is  placed  in  a 
porous  cell  and  the  space  filled  with  crystals  of  copper 
sulphate  ;  water  is  then  added,  which  dissolves  the 
copper  salt.  An  Italian  oil  flask  is  then  filled  with 
crystals  of  the  same  salt,  the  mouth  is  stoppered  with 
a  cork  having  two  longitudinal  slits,  one  on  each  side, 
and  the  neck  of  this  flask  is  immersed  mouth  down- 
ward in  the  copper  solution  in  the  porous  cell.  The 
salt  in  the  flask  dissolves  in  the  water  drawn  up 
through  the  slits  in  the  cork  and  the  dissolved  salt 
sinks  by  its  weight  into  the  cell,  thus  keeping  up  the 
strength  of  its  solution.  The  porous  cell  is  immersed 
in  an  outer  glass  cell  containing  water  alone,  in  which 
is  placed  a  cylinder  of  zinc.  Various  forms  of  the 
Gravity  battery  have  also  been  used,  and  for  the 
simple  work  of  controlling  clocks  the  weak  current 
obtained  by  burying  a  plate  of  zinc  and  a  plate  of  car- 
bon in  a  bed  of  crushed  coke  in  moist  earth  has  been 


found  amply  sufficient.  The  plate  or  trough  form  of 
Daniell  as  used  for  telegraphic  purposes  may  also  be 
used  with  success." 
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By  J.  GRAHAM. 


(Continued from  Vol.  //.,  page  492.) 
II,— CUTTERS  AND  GUIDE  FOR  SAW  STAND, 

•W<50N  tne  last  vomn1e  °f  Amateur  Work, 
as  indicated  above,  I  explained  to  the 
readers  of  this  Magazine  the  mode  of 
building  a  strong  and  useful  saw-frame, 
to  which,  on  account  of  the  various  uses 
to  which  it  rhay  be  put,  I  have  given  the  name  of  the 
"Combination"  Saw  Stand.  In  the  preceding  paper 
on  this  subject  I  explained  the  various  steps  to  be 
taken  in  cutting  out  the  different  parts  of  the  machine 
and  putting  them  together,  and  I  exhibited  its  con- 
struction by  working  drawings  to  scale  ;  which,  with 
the  exception  of  one  Only,  which  was  given  in  the  text, 
were  comprised  in  a  large  folding  sheet.  I  trust  that 
my  description  was  clear  enough  to  enable  any  one  who 
might  be  disposed  to  do  so  to  build  this  saw  stand  for 
his  own  use,  and  to  put  it  in  thorough  working  order. 
I  will  now  proceed  to  describe  some  useful  adjuncts  to 
the  machine,  such  as  cutters  of  various  kinds,  which 
may  be  used  with  it  for  various  purposes,  and  boards 
and  guides  to  be  used  with  the  cutters,  or  for  ripping 
down  planks  and  cutting  wood  at  different  angles.  I 
must  express  my  regret  that  so  long  a  time  has  elapsed 
since  the  appearance  of  the  first  paper  on  this  subject, 
and  I  fear  the  Editor  must  be  tired  of  making  appli- 
cation for  the  completion  of  what  I  have  to  say  about 
it.  My  only  excuse  is  that  my  time  is  wholly  taken 
up  in  business,  and  it  is  but  seldom  that  I  can  spare 
an  hour  or  two  for  work  of  this  character.  When  I 
have  made  a  beginning,  I  may,  perhaps,  be  called 
away  from  home,  and  weeks,  to  say  nothing  of  days, 
may  intervene  before  I  can  find  a  fitting  opportunity 
of  resuming  the  work  that  I  have  taken  in  hand.  I 
can  only  hope,  however,  that  in  this  case  the  utility  of 
the  saw  stand  will  compensate  in  some  measure  for 
the  delay  that  has  taken  place  in  the  completion  of 
the  description  of  the  machine  and  its  appliances. 

The  cutters  (Figs.  16,  17)  are  used  on  their  own 
spindle,  and  are  adapted  for  various  purposes. 

Fig.  16  is  used  for  cutting  across  the  grain,  as  in 
grooving  the  sides  of  boxes,  drawers,  etc.,  for  the 
division  slips,  also  for  cutting  across  the  end  of  stuff, 
as  in  making  drawers,  boxes,  sections  for  hives,  and 
frames  of  all  kinds-      The  mortises  and  tenons,  or 
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FIG.  16. — CUTTER  USED  IN    CUTTING 
THE  GRAIN,  AND  FOR  GROOVIN 


grooves  and  tongues  made  with  this  cutter,  are  shown 
in  Fig.  18.  The  cutter  will  also  cut  either  with  or 
against  the  grain,  as  in  rebating,  etc.,  but  not  so  well 
as  across  it.  They  will,  however,  when  of  narrow 
width,  cut  the  grooves  in  the  sides  of  drawers,  into 
which  the  bottom  is  run,  to  perfection. 

Fig.  17  consists  of  two  parts,  the  head  or  body  of 
cast  iron,  and  the  knives  or  cutters  proper  of  steel,  and 
which  are  both  adjustable  and  removable.  If  wished 
other  shaped  cutters  can  be  had— such  as  those 
for  making  fluted, 
beaded,  or  rounded 
work — and  used  on 
the  same  head.  The 
work  of  this  cutter 
is  rabbeting,  edging 
up,  or  planing.  They 
will  be  found  ex- 
ceedingly useful  in 
■making  Oxford 
frames  of  large  size, 
as  by  a  slight  addi- 
tion to  the  apparatus 
of  the  stand  the 
frame  may  be  cham- 
fered, halved,  re- 
bated, etc.,  without 
any  handwork  at  all. 
These  cutters  are 
much  more  powerful 
than  those  shown  in 
Fig.  16,  and  require 
great  speed  to  per- 
form their  work  well; 
and  it  is  sometimes 
advisable  to  take 
more  than  one  cut 
over  the  work.  The 
edges  of  all  cutters 
should  be  kept  ex- 
ceedingly sharp,  and 
no  gaps  to  remain 
on  any  account. 

In  making  boxes 
plan  shown  in  Fig.  iS 


FIG.  17. — CUTTER  USED  FOR 
RABBETTING,  ETC. 


A 

H 


FIG.  19. — BOARD  AND 
SLIP  USED  WITH  CUT- 
TER, SHOWN  IN  FIG.  16. 
A,  General  View ;  B,  Sec- 
tion. 


ACROSS 

G.  FIG.       ill.  —  ADJUSTABLE 

GUIDE  TO  BE  FIXED 
TO  BOARD  SHOWN  IN 
FIG.   20. 
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FIG.  20.  —  BOARD  AS  GUIDE  FOR 
RIPPING  DOWN  PLANK,  ETC.,  AND 
CUTTING   AT   ANY  ANGLE. 

A  and  C,  Pieces  screwed  to  the  frame; 
B,  Movable  piece. 


drawers,  and  the  like,  on  the 
a  cutter  is  chosen  suitable  in 
size  to  the  work  in  hand,  its  own  slips  inserted  into 
the  proper  place,  and  a  thin  board,  say  \  inch  thick, 
with  an  aperture,  slot,  or  kerf  cut  in  it,  the  same  size 
as  the  cutter,  is  screwed  on  over  all.  To  the  left  hand 
of  this  slot,  parallel  to  and  at  an  equal  distance  from 
it  (as  the  size  of  the  cutter)  a  light  slip  is  screwed 
down  to  the  light  board.  This  slip  should  extend  only 
sufficient  to  clear  the  cutter,  and  should  be  of  the  same 
thickness  as  the  cutter  ;  that  is,  suppose  the  cutter  to 
be  \  inch,  the  slip  should  be  screwed  on  to  the  board 


parallel  to  and  J  inch  from  the  cutter  kerf,  and  be 
itself  \  inch  in  thickness,  and  somewhat  less  than  the 
depth  of  cut  intended  in  height.  This  board  and  slip 
are  shown  in  Fig.  19,  of  which  A  is  a  general  view,  and 
e,  full  size  section,  to  suit  a  \  inch  cutter.  This  board 
and  slip  ensures  each  tenon  and  groove  being  an  equal 
distance  from  each  other,  and  of  equal  size  throughout. 
To  rip  a  board  from  end  to  end  truly  and  without 
a  guide  is  difficult,  or  to  cut  out,  say  a  triangular  piece, 
even  with  one   of  the  ordinary  parallel  guides,  the 

latter   is    a   difficult 
operation. 

In  our  frame  a 
different  plan  is 
adopted  to  that 
usually  seen  on  saw 
tables  as  a  guide. 
Two  methods  are 
open  to  us — first,  to 
use  the  platform 
itself  as  a  guide  ; 
or,  secondly,  to  add 
the  guides  to  the 
table-top  as  a  separ- 
ate part.  If  the 
platform  has  been 
already  made  and  of 
I  inch  stuff,  it  would 
be  as  well  to  make 
no  change,  but  to 
add  instead  another 
board,  which  can  be 
removed  when  cross- 
cutting,  etc.  This 
board  is  seen  in  sec- 
tion in  Fig.  20,  and 
consists,  as  will  be 
seen  of  three  parts, 
A,  B,  C,  of  which  A 
and  c  are  guides,  and 
are  screwed  down 
to  the  platform, 
leaving  B  free  to  slide  between  them,  but  without  side 
shake.  If  now  a  guide,  Fig.  21,  be  bolted  or  screwed 
to  B,  it  can  be  adjusted  to  any  angle  required,  and  the 
timber  being  laid  against  it,  all  can  be  moved  to  the 
saw  in  a  right  line  together  :  a  bit  must  be  taken  out 
of  A,  so  that  the  saw  may  appear  above  it  ;  this  bit 
must  be  of  a  sufficient  breadth  to  allow  the  tongue  to 
slide  freely  past  the  saw  without  touching  it. 

Our  saw  and  cutter-table  is  now  complete,  but  a 
useful  addition  to  the  machine,  consisting  of  a  powerful 
fret  or  scroll  saw,  must  be  described  in  a  future 
paper. 

{To  be  continued?) 


FIG.  18. — DIAGRAM  SHOWING  SPECI- 
MEN OF  WORK  DONE  BY  CUTTER 
ILLUSTRATED    IN    FIG.    l6. 
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(For  Illustrations,  see  Folding  Sheet.) 
II,— A  DRESSING-TABLE, 
HIS  will  at  first  sight  appear  a  tough  job 
for  an  amateur,  and  some  will  perhaps 
say  that  it  is  useless  to  attempt  it ;  there- 
fore I  had  better  commence  by  assuring 
you  that  it  is  by  no  means  so  difficult  as 
it  seems.  When  it  comes  to  be  analyzed  this  will 
appear  plainly  enough,  for  you  will  find  that  although 
it  consists  of  many  different  pieces,  it  involves  no  very 
difficult  operation  in  joiner)',  certainly  nothing  beyond 
the  capacity  of  any  amateur  who  has  a  fair  knowledge 
of  the  use  of  tools,  and  a  fair  stock  of  patience  and 
perseverance.  For  my  own  part,  I  would  rather  make 
two  dressing-tables  than  one  chest  of  drawers, 
although  on  paper  the  table  appears  the  more  difficult 
job  of  the  two.  Something  may  be  due  to  the  fact 
that  the  dressing-table  contains  more  variety  of  work 
and  offers  more  scope  for  artistic  finish  than  its  equally 
useful  but  more  cumbersome  companion,  the  chest  of 
drawers,  hence  it  is  the  more  attractive  object  of  the 
two  to  the  amateur  joiner.  I  know  I  found  it  so,  and 
have  a  very  satisfactory  recollection  of  many  pleasant 
hours  spent  in  designing  and  making  my  dressing- 
table. 

It  is  made  of  best  pine  and  stained  dark  oak,  but 
if  you  have  made  any  other  furniture  for  the  same 
room,  you  had  better  use  the  same  kind  of  wood,  so 
as  to  have  the  dressing-table  to  match  the  other  furni- 
ture. In  the  description  following  we  are  supposed 
to  be  using  best  pine. 

To  begin  with,  you  must  prepare  the  four  legs,  and 
unless  you  are  fortunate  enough  to  possess  a  lathe, 
you  will  have  to  get  these  turned  out  of  wood  i\ 
inches  square  when  planed,  and  2  feet  6  inches  long. 
12  inches  at  the  top  is  left  square,  as  shown  in  Fig.  1. 
Have  the  legs  turned  1  inch  longer  than  required,  to 
allow  for  squaring.  The  design  shown  in  Fig.  1  looks 
well,  but  whatever  design  you  fix  upon  you  had  better 
prepare  a  drawing  to  a  large  scale,  or  better  still  full 
size,  and  take  it  to  the  turner,  or  you  will  probably  get 
the  common  pattern  used  for  ordinary  kitchen  tables. 
The  design  given  is  to  ii  inch  scale,  and  can  be 
easily  enlarged.  The  sides  and  back,  of  i-inch  wood, 
with  a  bead  run  along  the  bottom  edge  of  each,  are 
next  let  into  the  legs  with  mortise  and  tenon  as  shown 
in  plan  in  Fig.  2  and  in  section  in  Fig.  3.  And  you 
will  notice  that  the  back,  for  a  purpose  «nfh  will 
presently  appear,  is  let  in  flush  with  the  back  01  the 
legs.  The  strip,  A  c  D  B,  in  plan  in  Fig.  2,  2  \  inches 
wide  and  ;  inch  thick,  is  next  put  in.  Before  being 
fixed  this  strip  has  a  moulding  run  on  the  front  edge. 


A  simple  and  effective  method  of  forming  this  mould- 
ing is  to  run  a  bead  along  the  top  and  bottom  edge  as 
shown  full  size  in  section,  Fig.  9,  and  it  may  be  noted 
here  that  all  mouldings  required  may  be  made  in  the 
same  manner,  viz.,  by  planing  up  a  strip  of  wood  of 
the  thickness  and  width  required,  and  then  running  a 
bead  on  the  two  outer  edges,  leaving  a  square  piece  in 
the  middle  ^  inch,  or  less,  wide. 

Nothing  must  be  glued  up  at  present,  until  the 
framework  shown  in  Fig.  2  is  made.  Mortise  into  the 
front  strip  the  two  pieces,  C  E  and  D  F,  extending  to 
the  back  of  the  table,  and  mortise  in  the  piece,  E  F, 
to  connect  them  together.  Cut  a  rebate,  f  inch  deep, 
on  tha  top  inner  side  of  each  to  take  the  panel  which 
is  to  form  the  bottom  of  the  cupboard.  Mortise  in  the 
two  similar  pieces  at  the  ends,  cutting  them  to  fit 
round  the  back  legs.  These  four  pieces  form  the 
runners  for  the  drawers,  and  the  two  centre  ones 
also  support  the  sides  of  the  cupboard,  as  shown  by 
the  dotted  lines.  To  support  the  runners  at  the  back, 
screw  on  to  the  back  of  the  table  a  strip  of  wood 
(extending  the  whole  length  of  the  back)  for  the  ends 
of  the  runners  to  rest  on,  taking  care  that  the  runners 
are  level  front  and  back.  Now  glue  all  up,  and  see 
that  everything  is  perfectly  square  before  the  glue  sets. 
Put  a  brad  through  the  runners  to  fix  them  on  to  the 
strip  at  the  back. 

It  would  be  as  well  to  state  here  that  my  table  has 
only  one  drawer  on  each  side  of  the  centre  cupboard, 
as  I  consider  one  large  drawer  more  convenient  than 
two  smaller  ones,  there  being  sufficient  small  drawers 
on  the  top  of  the  table.  However,  some  may  wish  to 
make  the  table  without  the  top  portion,  in  which  case 
it  would  be  preferable  to  put  in  two  drawers  on  either 
side  the  centre  cupboard.  To  do  this  you  will  have  to 
put  in  the  two  pieces,  as  shown  in  Fig.  1,  with  run- 
ners from  front  to  back,  and  if  you  decide  to  do  this 
you  had  better  cut  the  mortise  holes  before  gluing  up. 
If  you  intend  to  make  the  table  complete  with  the 
top  portion,  I  should  recommend  you  to  have  only  one 
drawer  on  either  side  the  centre  cupboard.  These 
drawers  will  have  sham  fronts  so  that  they  will  have 
the  appearance  of  two  drawers  on  each  side. 

We  are  now  ready  for  the  top,  which  is  of  f  inch 
or  I  inch  wood,  with  a  |  inch  moulding  round  the 
edge.  Of  course,  if  you  use  \  inch  wood,  the  5  inch 
moulding  will  project  over  the  bottom  edge,  as  shown 
in  Fig.  1.  You  will  thus  combine  the  solid  appearance 
of  the  thicker  wood  with  the  lighter  weight  of  the 
J  inch ;  and,  as  you  want  the  table  as  light  as  possible, 
consistent  with  rigidity,  this  will  probably  be  the 
better  plan  of  the  two.  A  £  inch  top  is  shown  in 
Fig.  6,  and  this,  of  course,  makes  a  stronger  table. 

The  top  of  the  table  extends  over  the  framework 
at  sides  and  front,  but  at  back  is  flush  with  the  legs. 
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It  is  fastened  on  to  the  framework  by  screws  from 
underneath,  put  in  from  thumb  cuts  in  the  legs  ;  square 
pieces  of  wood  are  also  glued  into  the  angles  formed 
by  the  top  and  sides,  and  for  further  security  small 
screws  put  through  these  into  the  sides  and  into  the 
top. 

Now  cut  two  pieces  of  f  inch  stuff  to  form  the  sides 
of  the  cupboard,  as  shown  in  Fig.  i.  These  go  down 
the  centre  of  the  runners,  as  shown  by  the  dotted  lines, 
C  E,  and  D  F,  Fig.  2.  You  will  notice  that  these 
sides  are  f  inch  back  from  the  front  edge  of  the  strip 
A  E.  Fix  them  in  position  by  screws  through  the 
runners,  and  a  couple  of  screws  through  the  back  ; 
also  glue  square  pieces,  inside  the  cupboard,  in  the 
angles  formed  by  the  top  and  sides,  see  Figs.  1  and  4. 
Put  a  piece  of  moulding,  made  as  previously  described, 
%  inch  thick,  and  1  inch  wide,  on  the  front  edge  of 
each  of  the  cupboard  sides.  This  moulding  is  \  inch 
wider  than  the  wood  it  is  put  on  to,  therefore  let  it 
project  on  the  sides  next  the  drawers,  and  glue  a 
\  inch  strip  against  the  runner,  from  the  moulding  to 
back  of  table,  for  the  drawer  to  slide  against,  and  the 
same  on  the  outsides;  this  arrangement  keeps  the 
sides  of  the  drawers  from  touching,  except  at  the 
bottom,  and  lessens  the  friction  when  opening  and 
shutting,  thus  making  the  drawers  slide  easily.  Glue 
a  piece  of  i  inch  wood  along  the  top  of  each  space  in 
front,  to  prevent  the  drawers  from  coming  close  to  the 
top. 

Now  make  the  two  drawers  as  described  in  the 
article  on  making  a  chest  of  drawers.  Across  the 
front  of  each,  from  side  to  side,  glue  a  piece  of  f  inch 
moulding,  I  inch  thick,  dividing  the  front  into  two 
halves,  glue  a  small  bead  round  each  half,  mitreing 
the  corners,  and  your  drawer  front,  when  closed,  will 
then  have  the  appearance  of  two  drawers.  The  centre 
space,  being  intended  for  a  cupboard,  will  require  a 
door;  make  a  framework  1}  inch  wide,  of  J  inch 
wood,  and  let  in  a  fretwork  panel,  cut  in  J  inch  wood, 
and  hang  with  small  brass  hinges.  A  section  of  the 
cupboard  is  shown  in  Fig.  4. 

The  table  is  so  far  complete  in  itself,  and  may  be 
used  as  an  ordinary  dressing-table,  but  I  imagine  no 
one  will  be  satisfied  with  this,  when  the  addition  of 
the  top  drawers  and  glass  add  so  greatly  to  its  appear- 
ance and  value  as  an  article  of  furniture,  so  we  will 
next  proceed  to  describe  this  part  of  it.  Before  doing 
so,  however,  I  find  I  have  omitted  one  finishing  touch 
on  the  table.  Two  bracket  pieces  are  to  be  cut,  as 
shown  in  Fig.  1,  in  i  inch  wood,  and  glued  into  the 
angles  formed  by  the  legs  and  the  cross  piece,  square 
pieces  being  glued  in  at  the  back  to  assist  in  keeping 
them  in  place. 

If  you  have  completed  the  bottom  part  of  the 
table  according  to  dimensions  given,  let  me  caution 


you  not  to  alter  any  of  the  dimensions  given  for  the 
top  part,  but  to  work  strictly  in  accordance  with  the 
drawings,  as  the  graceful  appearance  of  the  table 
when  complete  mainly  depends  upon  due  proportion 
being  preserved  between  the  top  and  bottom  parts. 
This  proportion  was  carefully  studied  before  I  made 
my  table,  and  now  that  it  is  made*  the  result  in  this 
respect  is  entirely  satisfactory.  You  can  therefore 
take  the  drawings  as  a  safe  guide,  and  as  they  all  are 
made  carefully  to  scale,  you  will  have  no  difficulty  in 
taking  off  the  different  dimensions. 

In  the  first  place  cut  out  and  carefully  plane  up 
the  eight  uprights  which  form  the  supports  of  the 
framework  for  the  drawers.  The  two  centre  ones  at 
the  back  are  made  higher  to  form  the  carriers  for 
the  mirror,  and  all  four  of  the  back  uprights  are  cut 
away  at  the  bottom  for  the  purpose  of  fastening  on 
to  the  table,  as  shown  at  I  in  Fig.  6.  The  sides  and 
backs  are  then  mortised  into  the  uprights  as  in 
Fig.  6,  and  a  strip  3^  inches  wide  is  mortised 
between  the  two  uprights  carrying  the  mirror,  to  form 
the  back  of  the  space  for  the  centre  drawer,  Fig.  5, 
11.  The  pieces  dividing  the  top  and  bottom  side 
drawers,  are  also  mortised  in.  A  piece  J  inch  thick 
is  dovetailed  from  side  to  side  at  the  top.  This  . 
serves  to  keep  the  framework  square,  and  will  be 
used  to  fasten  the  top  to.  Now  fit  all  together, 
and  try  if  true  and  square.  If  so,  glue  up,  and  when 
dry  fix  into  position  on  the  table  top  by  a  couple 
of  screws  through  each  of  the  uprights,  as  at  I, 
Fig.  6,  and  a  screw  through  the  table  top  from  under- 
neath into  each  of  the  front  uprights,  as  at  K,  Fig.  6. 
Glue  a  strip  of  wood,  |  inch  thick,  same  width  as 
uprights,  on  to  the  table  top  between  each  of  the 
bottom  uprights,  then  glue  on  a  \  inch  beading  all 
round,  mitreing  all  corners,  to  hide  where  the  top  por- 
tion joins  the  table  top,  H  K,  Fig.  5.  It  will  look  better, 
and  entail  very  little  extra  trouble,  if  the  centre 
drawer  is  set  back  about  J  inch  from  the  front  line  of 
side  drawers.  Glue  in  runners  for  all  the  drawers  ; 
then  fix  the  top  over  the  side  drawers.  Put  narrow 
mouldings  round.  Fit  a  piece  carefully  to  form  the 
top  over  the  centre  drawer  (the  back  already  fixed  gives 
the  height),  and  glue  on  to  the  uprights  two  pieces  to 
support  it  in  front.  Make  the  five  drawers,  and  put  a 
narrow  beading  round  each.  Put  on  with  glue  and 
pegs  the  piece  shown  in  section  at  J,  Fig.  6,  and  in 
elevation  at  J,  Fig.  5.  Glue  a  narrow  bead  all  round 
inside  this  space  to  take  the  fretwork  panel. 

The  framework  for  the  glass  is  made  of  wood 
1 J  inch  square,  rebated  to  take  the  glass,  and  the  space 
at  the  top  is  also  rebated  to  take  the  strip  of  fretwork. 
Get  a  piece  of  best  British  plate  glass  for  your  mirror; 
a  piece  of  good  glass  adds  greatly  to  the  finished 
appearance  of  the  table.     If  you  can  afford  to  have 
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bevelled  edges  to  your  glass,  do  so  by  all  means  ;  it  is 
a  great  improvement,  but  an  expensive  one.  Hang 
the  glass  with  ball  and  socket  hangers  ;  and  screw 
a  brass  knob,  shown  full  size  in  Fig.  7,  on  the  top  of 
each  pillar. 

Cut  the  two  bracket  pieces,  shown  half  size  in 
Fig.  10,  out  of  i  inch  wood,  and  glue  on  as  at  G,  Fig.  5, 
putting  on  a  very  narrow  bead  to  hide  the  joint.  The 
handles  for  the  drawers  are  shown  at  Fig.  S,  this 
being  full  size  for  the  table  drawers  ;  a  size  smaller 
is  used  for  the  top  drawers,  one  on  each  of  the  side 
drawers,  and  two  on  the  centre  drawers.  Finish  off 
carefully  with  fine  sand-paper,  stain  a  dark  oak  colour 
with  Stephens'  stain,  and  finish  with  a  paste  made  of 
beeswax  and  turpentine  melted  together.  To  polish 
or  varnish  it  is,  in  my  opinion,  to  spoil  it. 

Cut  the  strips  of  fretwork  in  j  inch  black  walnut, 
or,  if  you  prefer  a  contrast,  in  white  holly,  and  fix  in 
position  with  glue.  If  necessary,  I  will  give  patterns 
for  these,  but  I  think  most  amateurs  will  be  able  to 
design  their  own,  or  adapt  some  other  design  to  the 
purpose. 

^=4«=-« 
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AM  in  receipt  of  Messrs.  Booth  Brothers, 
63,  Upper  Stephen  Street,  Dublin,  price  list  of 
planes,  saws,  edge  tools,  joiners'  tools  and 
various  mechanical  appliances  manufactured 
and  supplied  by  them.  The  peculiarity  of  this 
price  list  consists  in  the  exhibition  in  the  margin  of  every 
kind  of  tool  that  is  mentioned  in  the  catalogue,  so  that  the 
amateur  has  considerable  assistance  in  deciding  in  the  class 
of  tool  that  he  may  wish  to  provide  himself  with  for  general 
or  special  purposes. 

I  have  also  to  acknowledge  the  Nov_mber  and  December 
Parts  of  "  The  Journal  of  Decorative  Art,"  which  has  been 
already  described  in  these  "  Notes,"  published  monthly  at 
7d.,  by  Mr.  Henry  Vickers,  317,  Strand,  London^  W.C, 
and  by  Messrs.  YV.  Sutherland  and  Sons,  at  15,  St.  .-Inn's 
Street,  Manchester.  In  the  November  Part  is  commenced  a  de- 
scription of  "The  Art  of  Varnish  Enamel  Painting  on  Glass," 
which  I  can  heartily  recommend  to  the  notice  of  all  who  are 
interested  in  this  kind  of  decoration.  It  is  about  three  or  four 
years  ago  that  I  had  the  pleasure,  if  I  am  not  mistaken,  of 
reading  the  author's  manuscript,  and  seeing  and  handling 
specimens  of  glass  painted  by  this  process,  and  I  am  glad  to 
meet  with  it  once  more  in  type,  though  I  wish  it  could  have 
appeared  in  this  Magazine,  for  which  at  its  commencement 
I  tried  to  secure  it,  but  without  success.  In  the  December 
Part  a  very  beautiful  and  striking  illustration  of  what  is 
called  a  "  Bird  Frieze  "  is  given,  and  with  the  January  Part, 
which,  by  the  way,  will  be  sold  at  is.,  full-sized  working 
drawings  of  this  frieze,  fifteen  feet  in  length,  will  be  presented 
to  purchasers.  This  will  be  a  great  boon  to  those  who  have 
a  fancy  for  this  kind  of  decoration,  and  are  possessed  of  rooms 
lofty   enough   to   carry    it   off.     For   myself,   though  I  like 


panelled  rooms  in  wood,  the  panelling  being  divided  by  a 
bold  chair-rail,  I  must  honestly  confess  that  I  care  very  little 
for  the  prevailing  division  into  dado  and  frieze,  and  the  space 
that  intervenes  between  them.  I  prefer  to  regard  the  walls 
of  a  room  as  a  background  for  the  pictures  thr.t  are  placed  on 
them,  and  keep  all  wall  decoration  in  complete  subordina- 
tion to  this  idea,  and,  therefore,  to  reduce  it  to  a  minimum. 
This,  however,  would  not  suit  the  professional  decorator, 
but — chaciin  a  son  gout. 

In  addition  to  the  above  I  have  received  and  can  recom- 
mend the  "Miniature"  Illustrated  Catalogue  for  Amateurs 
of  Specialties  in  American  Tools  and  Machinery,  supplied  by 
Messrs.  Charles  Churchill  and  Co.,  21,  Cross  Street,  Finsbury, 
at,  I  believe,  is.  6d.,  post  free.  Every  amateur  should  pos- 
sess a  copy  of  the  new  edition,  which  is  handy  for  the 
pocket,  and  has  been  considerably  increased  in  size.  I  have 
also  to  acknowledge  the  latest  edition  of  the  "List  of  Gas- 
Heating,  Cooking,  and  Labour-Saving  Apparatus,"  designed, 
patented,  and  manufactured  by  Mr.  Thomas  Fletcher, 
T'lvnne  Si -eel,  U'arringten,  and  supplied  by  him  at  2d.  per 
copy;  and  the  revised  "Price  List  of  Electrical  and  Scien- 
tific Apparatus,"  manufactured  and  supplied  by  Messrs. 
R.  II.  Hallett  and  Co.,  Manufacturing  Electricians,  Leicester. 
The  former  of  these  is  well  deserving  of  the  perusal  and 
careful  attention  of  all  gas  consumers,  and  the  latter  should 
be  obtained  by  amateur  electricians,  and  preserved  as  a  most 
useful  reference  catalogue  for  all  things  pertaining  to  electric 
bells  and  electric  bell  apparatus,  galvanic  batteries,  magneto- 
electric  machines,  electro-motors,  electric  light  apparatus  for 
theatrical  use,  incandescent  electric  lamps,  and  optical  goods 
of  every  description. 

Two  specialties  in  workshop  machinery  calculated  to  be 
useful  to  amateurs  are  supplied  by  the  Birmingham  Machinists' 
Company,  Parade  Iron  Works,  78,  Parade.  Birmingham,  The 
first  of  these  is  their  Iron  Circular  Saw  Bench,  which,  as  may 
be  seen  from  the  illustration  of  it  in  Fig.  3,  is  supplied  with  a 
rising  and  falling  table.  This  bench  would  be  a  most  useful 
adjunct  to  the  appliances  usually  found  in  the  amateur  work- 
shop. The  size  of  the  top  or  table  is  25  inches  by  18  inches, 
and  the  height  of  the  bench  2  feet  9  inches,  the  table  rising 
to  3  feet  3  inches,  the  weight  is  about  336  pounds.  Its 
price  with  an  8  inch  saw  and  strap  complete  is  £7  10s.,  or 
when  fitted  with  an  arrangement  for  drilling  ,£10  10s. 
The  whole  arrangement  is  as  light  and  elegant  as  is  consis- 
tent with  due  strength  and  convenience.  The  bearings  are 
all  made  very  long  so  as  to  withstand  wear,  and  are  quite 
true.  The  fly  wheel  is  of  great  weight  in  the  rim,  thereby 
securing  the  greatest  ease  in  running.  The  spindle  has  a 
perfectly  true  shoulder,  fitted  with  collars  and  nut  to  take 
saws  of  various  sizes,  from  3  to  8  inches  diameter.  The 
table  or  top  is  of  iron,  planed  perfectly  flat  and  true.  The 
fence  or  gauge  is  of  the  most  modern  construction,  tilts  at  any 
angle,  and  can  be  turned  over  out  of  the  way  for  cross  cutting. 
The  fence  slides  back  12  inches  from  the  saw,  enabling 
wood  of  this  width  to  be  cut  with  ease  and  certainty.  The 
table  is  arranged  to  rise  and  fall  by  means  of  the  screw  and 
handwheel  shown  in  front,  thus  enabling  rebating,  grooving, 
or  tenoning  to  be  executed  by  its  means. 

Another  smaller  Saw  Bench  supplied  by  the  same  Company 


140 


NOTES  ON  NOVELTIES. 


FIG.    I. — LEES  PATENT  LATHE-SHAPING  MACHINE— FRONT  ELEVATION. 


is  shown  in  Fig.  3.  This  nicely  contrived  and  well-made 
machine  has  a  polished  hard  wood  top,  1 7  inches  square,  the 
height  of  the  bench  being  3  feet  and  its  weight  1 82  pounds. 
The  price  of  the  machine  complete  with  a  band  and  7  inch 
saw  is  £4  10s.  The  "A"  frames  are  of  iron,  with  long 
bearings  for  spindle  of  fly-wheel  and  saw.  The  top 
is  of  polished  hard  wood,  hinged  at  the  back,  this 
top  can  be  thrown  back  to  remove  saws,  and  can  also 
be  readily  con- 
verted into  a 
rising  and  falling 
table  for  groov- 
ing, rebating,  etc. 
The  spindle  is 
fitted  with  loose 
collar  running 
perfectly  true;  the 
crank  spindle  is 
left  long  enough 
to  add  pulleys  for 
power. 

I  have  called 
attention  to 
Mr.    R.   A    Lee's 

Patent  Lathe  Shaping  Machine  in  a  previous  Part  of  this 
Magazine,  but  on  a  careful  inspection  of  it,  I  consider  it  to 
be  an  invention  of  such  importance  and  utility  to  amateurs  in 
general,  and  especially  to  amateur  workers  in  metal,  that  I 
do  not  hesitate  to  give  it  another  notice.  The  workshops  at 
the  disposal  of  amateurs  are  for  the  most  part  limited  in 
space,  and  as  the  tools  and  appliances  that  are  purchased 
from  time  to  time  by  the  owners  of  the  workshops,  tend  to 
render  themsome- 
what  inconve- 
niently crowded, 
any  invention  that 
tends  to  lessen 
this  difficulty,  by 
making  one  ma- 
chine do  the  duty 
of  two  or  even 
more,  should  be 
heartily  welcomed 
by  artisans  of  the 
amateur  class.  A 
serviceable  lathe 
isalwaysa  sineqita 
noil  in  the  ama- 
teur's workshop, 
that  occupies  a  large  amount  of  space,  and  many  very  soon 
find  that  a  shaping-machine  is  quite  as  necessary,  if  not  even 
more  so  than  the  lathe  itself ;  and  here  comes  the  difficulty, 
for  until  very  recently  an  independent  and  separate  shaping- 
machine  required  more  room,  and  cost  more  money  than  the 
lathe,  and  was  seldom,  if  ever,  fitted  with  foot  power  so  as 
to  render  it  suitable  in  all  respects  to  the  wants  and  capa- 
bilities of  the  amateur.  Fortunately,  however,  for  the  pre- 
sent generation,  Mr.  R.  A.  Lee,  of  76,  High  Holborn— 
visitors  to   Mr.  Lee's  establishment   will   find  it  down  an 


FIG.    2. — LEE  S  PATENT   LATHE-SHAPING  MACHINE— BACK    ELEVATION 


entrance  that  intervenes  between  76,  and  77,  High  Holborn 
— has  solved  this  problem  by  producing  a  combination 
machine  that  is  bolted  down  to  the  lathe  bed,  utilising  the 
headstock,  slide-rest,  bed,  and  foot-power  of  the  lathe  itself, 
and  constitutes  a  perfect  shaping  and  planing-machine,  with 
all  the  capacity  of,  and  many  advantages  over,  the  separate 
machine  ;  while  the  low  price  at  which  it  is  sold,  when  com- 
pared with  the  cost  of  a  separate  machine  of  the  same  capacity, 

must  tell  strongly 
in  its  favour. 

My  readers  will 
better  compre- 
hend the  value  of 
this  machine  when 
it  is  said  that  it  is 
most  useful  for 
slotting,  grooving, 
shaping  and  plan- 
ing, and  it  will 
perform  all  these 
operations  per- 
fectly. As  the 
arm  is  driven  from 
the  mandrel  nose, 
the  speed  of  the  cutting  tool  may  be  varied  to  any  extent  as 
in  ordinary  turning.  Thus  metals  of  various  degrees  of  hard- 
ness may  be  worked  at  the  most  advantageous  speeds.  The 
length  of  stroke  may  also  be  adjusted  to  suit  the  dimensions 
of  the  work,  from  nothing  to  the  full  throw  of  the  eccentric 
stud-sliding  in  the  slot  of  the  driving  wheel.  Those  suited 
for  3  inch  cenire  lathes  have  4J  inch  stroke,  those  for  6  inch 
centre  have  an  8  inch  stroke,  the  intermediate  sizes  being  pro- 
portionate. The 
distance  from  the 
point  of  the  tool 
to  the  top  of  the 
table  may  be  alter- 
ed to  suit  all 
thicknesses  of 
work,  from  thin 
sheet  to  that  of  9 
inches  thick ;  the 
vertical  slide  may 
be  turned  over 
completely,  and 
by  that  method 
the  tool  box  is 
brought  three  or 
four  inches  lower 
down.  The  cross  feed  and  the  vertical  feed  are  both  self- 
acting,  and  can  be  adjusted  to  feed  in  either  direction  and 
at  any  rate ;  the  vertical  slide  may  be  set  at  any  angle,  and 
so  affords  the  facility  of  planing  dovetail  slides,  etc.;  the 
automatic  gear  of  the  feeds  may  be  connected  and  discon- 
nected instantaneously  at  will.  Both  screws  are  worked 
by  wheels  of  equal  size,  so  that  if  both  feeds  are  made  to  act 
equally  together,  the  tool  travels  at  an  angle  of  450.  The 
saddle  of  the  lower  slide  has  a  series  of  X  grooves,  which 
afford  the  means  of  bplting  down  wprk  to  be  planed,     In 
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the  illustrations  a  parallel  vice  is  shown  which 
is  particularly  handy  for  various  purposes. 
The  saddle  on  which  the  work  is  fixed  may  be 
shifted  to  any  position  along  the  bed  of  the 
lathe,  so  as  to  bring  another  part  of  it  beneath 
the  tool.  This  is  a  convenience  to  be  appre- 
ciated. The  illustrations  are  drawn  from  an 
attachment  to  a  5  inch  centre  lathe,  and  the 
saddle  is  about  one-twelfth  the  actual  size.  The 
machine  is  made  in  several  sizes,  suited  to  lathes 
from  3  to  7  inch  centres  and  upwards.  Fig.  I 
shows  the  front  view  of  the  machine  mounted 
on  the  lathe-bed  and  ready  to  work,  and  Fig.  2 
shows  the  back  view,  both  being  slightly  in  perspective.  No 
alteration  is  required  in  the  lathe  itself  whatever  may  be  its 
design,  each  shaping  machine  being  made  by  Mr.  Lee  to 
suit  the  lathe  on  which  it  is  to  work,  and  the  power  being 
communicated  from  the  mandrel  of  the  lathe  by  abevel  pinion, 
which  is  screwed  on  to  the  mandrel  nose  in  the  same  way 
as  a  chuck.  The  workmanship  through- 
out is  of  the  highest  quality,  all  the 
slides  being  scraped  and  surfaced  up 
so  as  to  be  perfectly  accurate.  The 
price  is  low,  ranging  from  £.<)  for  a 
4i  inch  stroke  to  £i-,  10s.  for  a  ~h 
inch  stroke  machine.  Mr.  Lee  will 
forward  a  prospectus,  post  free,  and 
any  information  that  may  be  desired 
to  any  applicant,  and  he  will  exhibit  his 
machine  and  explain  its  working  and 
uses  to  any  one  who  may  visit  his  work- 
shops for  the  purpose  of  inspecting  it. 

To  all  amateurs,  whether  they  be 
workers  in  wood  or  workers  in  iron,  who 
may  be  in  want  of  a  good  and  cheap 
vice,  I  can  recommend  with  confidence 
the  "Handy"  Parallel  Vice,  a  speci- 
men of  which  I  have  received  from  the 
manufacturer,  Mr.  A.  S.  Lunt,  Mechanical  Tool  Manufac- 
turer, 297,  Hackney  Road,  London,  E.  The  character  of 
this  well-made  and  substantial  appliance  and  accompani- 
ment to  the  wood-bench,  which,  as  its  name  implies,  is  one 
of  the  most  handy  things  of  the  kind  that  have  been  pro- 
duced of  late  years,  may  be  seen  from  Fig.  5,  which  faith- 
fully represents  this  vice  in  all 
its  details  except  one,  which  is,  as 
will  be  seen  presently,  one  of  con- 
siderable importance.  Its  weight 
is  9}  lbs.,  and  is  made  of  iron,  the 
body  being  neatly  painted  of  a 
dark  slate  grey  colour,  the  jaws, 
the  handle  by  which  it  is  turned, 
the  head  of  the  screw,  and  the 
upper  part  of  the  box  which 
conceals  the  female  screw  in 
which  the  screw  works,  being 
finished  bright.  At  the  bottom 
is  a  T-shaped  plate  or  sole, 
J  inch   thick,   on  to   which   the 


FIG.  4. — AMATEUR  S  SMALL 
SAW-BENCH. 


hindermost  and  fixed  jaw  of  the  vice  is  at- 
tached by  four  bolts  and  nuts,  or  rather  square- 
headed  screws,  which  enter  the  sole,  the  heads 
of  the  screws  resembling  nuts,  and,  therefore, 
admitting  of  the  application  of  considerable 
power  when  the  wrench  is  applied  to  screw 
them  down.  The  movable  portion  of  the  vice, 
having  the  movable  jaw  at  one  end,  is  a  box- 
shaped  piece  of  iron,  7 J  inches  long,  if  inch 
high,  and  l|inch  broad,  hollow  within,  as  it 
has  been  said.  This  box  works  backward  and 
forward  on  the  sole,  under  the  action  of  the 
screw,  by  which  the  vice  is  worked,  and 
female  screw  attached  to  the  sole.  The 
are  fitted  with  cast  steel  roughened  faces, 
inch  thick,  measure  2|  inches  from 
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which  enters 
jaws,  which 
J   inch   wide,    and 
side  to  side,  and  can  be  drawn  apart  to  the  extent  of  3?  ins., 
which,    therefore,    is   the  extent   of  the   grip.     In   the  en- 
graving it  looks  as  if  there  were  no  means  of  securing  the 
vice  to  a  bench,  or  as  if  it  was  fastened 
down  by  bolts  passing  through  the  sole, 
and   the   bench    or   other    support    on 
which  the  vice  stands.     This,  however, 
is  r.ot  so,   for  just  where  a  depression 
is    shown  in   the   sole,    corresponding 
to    the    recess    between    the    square- 
headed    screws,    by    which   the    fixed 
jaw  is  secured   to  the  sole,  there  is  a 
tongue-shaped  extension  of  the  sole  on 
each  side,  pierced  with  a  hole  %  inch  in 
diameter,  through  which,  and  the  wood 
below,  a  bolt  may  be  passed.     When 
fixing  the  vice  to  any  support  by  bolts, 
the   bolts   should   be    passed    through 
an  iron  plate  pierced  for  the  purpose, 
against  which  the  heads   of  the  bolts 
will    press    when  being    screwed    up, 
if  the   bolts  are   pushed   inwards  and 
upwards,    from   below.      If,    however,    the    bolts    are    put 
in  from    above,    and   screwed   up    from    below,    the    nuts 
will  work  against  the  plate,  taking  the  pressure  off  the  wood 
immediately  below  the  nut,  and  extending  it  over  the  entire 
area  of  the  plate.     The  price  of  this  capital  vice   is   only 
10s.  6d.     It  would  be  impossible  to  find  anything  betterat  the 
price.     Amateurs  will  find  it  more 
useful    than    the     ordinary     iron 
bench    vice,    the   only    point    in 
favour  of  this  kind  of  vice  being 
that  it  can  be  quickly  shifted  from 
one    place    to    another ;    but   the 
"  Handy  "  Parallel  Vice,  so  called 
because  the  faces  of  its  jaws  are 
in  planes  that  are  parallel  to  each 
other,  whatever  may  be  the  dis- 
tance between   them,  is  not  only 
superior   to    the    old    bench   vice 
in   this   respect,    but   also   in   its 
weight,    strength,     solidity,     and 
capacity  of  grip. 
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[The  Editor  reserves  to  himself  the  right  of  re- 
f usin  g  a  reply  to  any  question  that  may  be  frivolous 
or  inappropriate,  or  devoid  of  general  Interest. 
Correspondents  are  requested  to  bear  m  mind  that 
their  queries  will  be  answered  only  in  the  pages  of 
the  Magazine,  ihe  information  sought  being  sup- 
plied for  the  benetit  of  its  readers  generally  as  well 
as  for  those  who  have  a  special  interest  iu  obtaining 
it.    In  no  case  can  any  reply  be  sent  by  post.) 

Questions  left  without  Answers. 

F.A.E.  (Newton  Butler). —In  reply  to  post- 
script in  yours  of  November  23rd,  will  you 
do  me  the  favour  to  rewrite  the  queries 
which  you  say  have  not  yet  received  any 
reply.  I  must  ask  all  other  correspondents 
who  have  not  yet  been  answered  to  do  this. 
I  have  found  very  much  to  the  annoyance 
of  the  publishers  of  Amateur  "Work  and 
myself,  that  many  letters  requiring  reply 
have  reached  me  at  a  period  long  subse- 
quent to  the  dates  they  bear,  and  that  many 
things  have  been  neglected,  although  full 
instructions  regarding  them  had  been  given 
by  me  to  the  person  whose  duty  it  was  to 
carry  them  out.  As  I  imagined  from  the 
paucity  of  letters  that  were  handed  to  me 
that  less  space  than  usual  would  be  required 
for  "  Amateurs  in  Council  "  in  the  January 
Part,  and  as  it  is  necessary  to  publish  this 
Part  some  days  in  advance  of  Christmas,  I 
set  apart  three  pages  only  for  this  depart- 
ment of  the  Magazine.  I  can  only  say  that 
all  arrears  will  be  fully  cleared  ujj  in  the 
February  Part ;  and  that  such  changes  have 
been  made  with  regard  to  the  sub-editing  of 
the  magazine,  that  will  render  the  recur- 
rence of  the  circumstances  to  which  I  have 
alluded  utterly  impossible.  I  have  reason 
also  to  believe  that  many  letters  bearing 
reference  to  x>apers  for  the  Magazine  have 
not  been  handed  to  me.  I  know  that  one 
letter  of  this  nature  which  was  addressed 
to  me  two  mouths  ago  has  mysteriously 
disappeared,  and  I  fear  that  others  may 
have  shared  its  fate.  Again,  I  know  that 
letters  which  I  had  ordered  to  be  written 
were  left  unwritten  ;  but  I  have  doue  all  in 
niy  power  to  make  up  for  the  neglect,  and 
trust  that  any  who  have  Dot  been  answered 
with  reference  to  manuscripts,  etc.,  will  do 
me  favour  to  write  again. 

The  Editor  "  Amateur  Work." 

Laths  Building-. 

F.  C.  H.  will  not  be  disappointed  in  his 
hopes.  The  construction  of  blide-rests  will 
follow  iu  due  course,  and  detailed  drawings 
will  he  given.  The  various  operations  such 
as  filing  and  scraping  will  be  explained  and 
illustrated. 

A.  F.  S.— The  casting  for  lathe-bed  with 
one  v  and  one  flat  is  not  a  very  common 
pattern  now,  though  by  no  means  a  bad 
one.  It  is  more  difficult  to  plane  truly  than 
a  double  flat.  Probably  a  special  pattern 
would  have  to  be  made  in  the  case,  and  the 
Britannia  Co.,  Colchester,  would  undertake 
it  at  a  reasonable  figure.  The  two  webs 
shown  are  not  usual.  Send  a  full-sized 
scale  drawing  to  the  Company,  with  expla- 
natory letter. 

Brass-o-line  as  a  Protective  against 
Rust. 

Messrs.  Thomas  Biktwistle  and  Co., 
Limited,  15,  Market  Street,  Burnley,  write : 
— We  have  noticed  your  remarks  respecting 


Brass-o-line.  We  should  like  you  to  call 
attention  to  this  preparation  again,  and 
particularly  to  its  usefulness  in  protecting 
steel  from  rust.    It  is  invaluable  for  this. 

Diagonal  Stay  of  Gate. 
Old  Chip  writes:— As  I  think  it  of  the 
utmost  importance  that  in  all  works  pro- 
fessing to  instruct  youth,  that  the  true 
principles  of  i:*  centimes  phrmld  only  be  set 
before  them,  I  theretoie  beg  to  call  jour 
attention  to  the  enclosed  diagram  of  a  gate, 
which  you  wiil  see  at  a  glance  is  altogether 
contrary  to  the  true  principles,  and  prac- 
tice ot  mechanics.  I  was  taught  sixty  years 
ago  to  set  the  diagonal  stay,  so  as  to  sup- 
port the  front  of  the  gate,  and  therefore 
exactly  opposite  to  your  example.  [I  give 
the  diagram  to  which  Old  Chip  refers.  It 
is  from  "  Every  Man  His  Own  Mechanic." 
On  further  consideration  I  tbiiik  that  my 
correspondent  will  see  that  the  diagonal  is 
so  placed  as  to  strengthen  the  gate  in  the 
very  part  where  the  strain  happens  to  be 
the  greatest,  and  on  which  the  entire 
weight  of  the  gate  chiefly  bears.  He  has 
no  doubt  made  many  gates  for  fields  on 
farms,  but  I  do  not  think  he  ever  made  one 
of  them  with  the  diagonal  brace  running 
from  the  upper  part  of  the  falling  stylo  to 
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the  lower  part  of  the  hanging  style.  I  do 
not  remember  having  ever  seen  a  gate  of 
any  kind  made  in  the  way  that  he  suggests. 
Sometimes  when  two  diagonal  braces  are 
used,  they  run  from  the  centre  of  the  top 
rail  to  the,bottom  of  each  style,  one  in  one 
direction  and  one  in  the  other,  after  the 
fashion  generally  followed  in  making  hur- 
dles. The  gate  in  the  accompanying  dia- 
gram would  look  prettier  if  another  dia- 
gonal brace  were  added  running  in  a  con- 
trary direction  to  that  which  is  shown  in 
the  cut.  This  would  meet  Old  Chip's  views. 
"Will  he,  for  the  joint  benefit  of  myself  and 
readers,  explain  on  the  true  principles  of 
mechanics,  why  a  gate  made  in  his  way 
should  be  stronger  than  one  constructed  as 
shown  above.] 

Organ  Building-. 
J.  J.  A.  (Highhury  Yah). — It  is  not  possi- 
ble to  construct  a  two-manual  organ  having 
a  complete  open  diapason  and  principal  on 
the  "Great"  and  stopt  diapason  and  dul- 
ciana  on  the  "Swell,"  with  full  compass 
pedal  Bourdon  and  three  couplers,  in  a  space 
of  6  feet  6  inches  wide  by  2  feet  deep.  The 
most  compact  arrangement  which  I  can  sug- 
gest is  as  follows  :— Make  the  sound-board 
4  feet  10  inches  long  and  IS  inches  wide, 
divided  longitudinally  down  the  centre  so 


as  to  form  both  great  and  swell  sound- 
boards. The  swell  shutters  to  open  at  the 
back  of  the  swell-box.  Pedal  sound-board 
5  feet  long  and  7  inches  wide  in  the  clear, 
placed  at  back,  and  having  only  twelve 
Bourdon  pipes,  which  will  he  arranged  in  a 
single  row  close  to  the  back  of  the  pedal 
sound-board,  thus  leaving  room  for  the 
swell  shutters  to  open,  and  for  the  blowing 
handle  of  the  bellows.  The  lower  octave- 
and-a-half  of  the  stopt  diapason  would  be 
acted  on  by  the  coupler  pedal  to  swell, 
thus  completing  the  compass  of  the  pedals. 
The  lowest  octave  of  the  open  diapason 
should  be  planted  off  at  each  end  of  the 
sound-board,  forming  show  pipes.  The 
twelve  grooves  for  the  bass  pipes  being 
alternately  at  the  bass  and  treble  ends,  so 
as  to  shorten  the  conducting  tubes  as  much 
as  possible.  As  many  as  possible  of  the  re- 
maining large  open  diapasons  should  be 
arranged  at  the  front  and  projecting  at  the 
sides  of,  and  over,  the  keyboard,  thus  form- 
ing a  speaking  front.  By  this  arrangement 
the  organ  would  be  got  in  a  space  of  about6 
feet  wide  and  2  feet  8  inches  deep,  but  as  you 
say  your  2  feet  depth  is  exclusive  of  the  key- 
boards, mine  would  really  represent  a  depth 
of  about  2  feet  4  inches  as  the  front  pipes 
overhang  the  key-boards. 

Soap-Making  at  Home. 
W.  P.  N.  (Darlington)  writes  :— "  I  havefol- 
lowed  the  instructions  in  Amateur  Work 
for  making  soap  with  powdered  caustic  soda, 
aud  can  make  it  better  and  cheaper  than  I 
can  buy  it."  la  answer  to  his  queries  let  me 
say,  I  have  a  short  paper  already  in  type 
on  this  subject,  which  will  appear  next 
month,  and  which  will,  I  think,  tend  to  en- 
courage amateurs  in  making  their  own  soap. 
Brown  Windsor  Soap  is  made  of  four  parts 
of  white  curd  soap  to  one  jiart  each  of  cocoa- 
nut  oil  soap  and  pale  yellow  resin  soap.  It 
is  coloured  with  caramel,  which  is  burnt 
sugar,  and  perfumed  with  a  mixture  of 
attars  of  caraway,  cloves,  cassia,  thyme, 
rosemary  and  lavender.  This  is  the  "  Brown 
Windsor"  of  commerce.  Mottled  soap  is 
made  by  cutting  soap  that  has  been  newly- 
made,  and  not  too  dry,  in  powders  of  various 
colours.  The  pieces  of  soap  are  then 
moulded  together  by  the  application  of 
great  pressure.  For  blue,  indigo  powder 
blue  or  smalt  may  be  used  ;  for  green,  a  mix- 
ture of  indigo  and  bright  yellow  ochre ;  for 
red,  red  bole,  sesquioxide  of  iron,  or  jewel- 
ler's rouge;  for  yellow,  yellow  ochre  or 
Dutch  pink;  and  for  orange,  yellow  ochre 
mixed  with  a  little  red. 

Letters  for  Church  Decoration. 
Lex.— (1.)  Letters  for  decorative  pur- 
poses can  be  obtained  of  Messrs.  Perry  and 
Co.,  Limited,  Uolborn  Viaduct,  or  of  Messrs. 
S.  Beal  and  Co.,  St.  Paul's  Churchyard,  E.  C. 
Alphabets,  in  all  probability,  can  be  obtain- 
ed of  the  last-named  firm,  and  excellent  sets 
are  published  from  time  to  time  in  "  The 
Journal  of  Decorative  Art,"  published  by 
Mr.  H.  Vicker?,  317,  Strand,  W.C.,  at  7d., 
monthly.  (2.)  I  shall  give  designs  for  deco- 
rations and  suitable  alphabets  in  this  Ma- 
gazine when  opportunity  permits.  (3.) 
Cases  for  bindi  ug  the  volumes  of  Amateur 
Wore  are  supplied  by  the  Publishers  at  is. 
each.  They  can  be  had  through  any  book- 
seller. 
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Byssopnanie. 
E.  J.  (Greenock)  writes  :— Many  a  time, 
when  reading  Amateur  Work,  I  have  no- 
ticed the  omission  of  many  a  small  thing 
which  might  have  been  said.  For  example, 
the  writer  of  the  paper  on  "  Byssophanie  " 
in  the  November  Part  says  that  for  white 
parts  in  the  designs  the  tracing-cloth  is  to 
be  left  plain.  Xow  tracing-cloth,  left  as  it 
is,  has  a  bluish  shade,  but  if  the  parts  to  be 
left  white  be  brushed  with  water,  or  water 
in  which  a  small  portion  of  chloride  of  lime 
is  mixed,  it  will  leave  it  a  pure  white.  Also, 
the  writ  r  does  not  s;iy  which  side  of  the 
cloth  the  design  and  colours  are  to  be  put 
on.  Mechanical  draughtsmen  are  in  the 
habit  of  colouring  on  tbe  ung^azed  side.  I 
make  these  remarks  for  whom  it  may  con- 
cern, and  the  public  at  large.  [Thank  you 
for  your  remarks  and  your  good  opinion  of 
Amateur  Work  and  "  Every  Man  His  Own 
Mechanic."  It  is  also  a  great  pleasure  to 
me  to  know  that  the  former  is  found  by  you 
to  "be  "very  valuable,  even  in  your  daily 
work,  sometimes."'  Why  not  send  me  a 
paper  now  and  then,  and  some  more  "re- 
marks "  similar  to  the  above,  which  cannot 
fail  to  prove  most  useful  and  acceptable  to 
the  readers  of  Amateur  Work. — Ed.] 

O.  C.  (Shield).— On  receipt  of  dimen- 
sions and  shape  of  fanlight  your  request  for 
a  design  for  it  in  Byssophanie  shall  receive 
attention  forthwith.  Meanwhile, with  regard 
to  your  query,  you  will  see  from  the  above 
that  draughtsmen  are  in  the  habit  of  apply- 
ing the  colour  to  the  unglazed  side.  For  my 
part,  however,  I  have  never  found  any  diffi- 
culty in  colouring  tracing-cloth  on  the 
glazed  side,  but  tbe  inventor  of  "Bysso- 
phanie "  will  himself  settle  the  question  t 
when  I  am  in  a  position  to  forward  your 
letter  and  dimensions,  etc.,  of  fanlight  to 
him. 

The  Truth  writes  :— Without  wishing  to 
be  hypocritical,  will  you  permit  me  to  draw 
your  attention  to  the  perspective  in  the 
figured,  design  in  your  November  Number, 
page  24.    The  bases  of  the  columns  would 
seem    to    suggest  that  the  sight-line,  as 
surely  it  should  be,  is  on  a  level  with  the 
eyes  of  the  figure ;  but  how  about  the  capi- 
tals of  the  same  columns  ?  And  if  the  sight- 
line  (vide  capita]  'tether  oat  of  the 
picture  (i.e.,  above  the  picture),  how  about 
the  perspective  of  the  pi  ;tured  figure  ?  For 
at    such    an  altitude  the  head   would,  be 
looked   down    upon,    the    shoulders    the 
same,  and  the  line  of  waist  would  surely  be 
distinctly    curved,  as    an    inverted   arch ; 
whilst  the  drapery  around  the  feet  would 
he  yet  more  curved  again—  vide  the  per- 
spective of  raised  curb  beside  it !     Airain, 
-  the  moulding  under  tbe  capita  is 
g  skyward,  the  abaci  of  the  same  capi- 
-i  rushing  to  the  right  on  a  level,  or 
what  would  seem  to  be  a  line  of  sight.    In 
these  days  of  false  perspective  drawing,  I 
say  ~-                       ^e  taste  in  ornament,  it  is 
as  well  to  drawattention  to  what,  no  doubt, 
the  author  of  tbe  clever  article  will  admit 
i3  an  oversight ;  and  the  more  readily,  as  it 
does  not  lessen  the  merits  of  bis  clever 
•ationof  old  materials  to  a  new  pro. 
cesa.     [I  am  always  glad  to  pay  attention 
to  "The  Truth,"  no  matter  however  plain 
and  unvarnished  the  statement  may  be. 


On  looking  again  at  the  drawing,  I  am  con- 
strained to  admit  that  what  is  stated  above 
is  indeed  "the  truth,  the  whole  truth,  and 
nothing  but  the  truth."  But  I  think  I  am 
more  to  blame  than  Mr.  Gleeson- White,  for 
I  oueht  to  have  detected  the  error  and  set 
it  right  before  delivering  the  drawing  to 
the  engraver.  Nevertheless,  it  escaped  my 
notice.— Ed.] 
Cement  for  Fasterdner  Knife  Blades 

Into  Handles. 
H.  M.  ( Ha  rtf  cur).— Steel  knives  and  forks 
should  never  be  put  in  hot  water,  as  this 
tends  to  melt  and  loosen  the  cement  by 
which  the  blades  aTe  fastened  into  the 
handles,  which  are  of  bone  or  ivory,  with  a 
hole  bored  in  each  to  receive  the  tang  of 
the  knife  end  fork.  It  is  a  very  common 
fault  with  domestic  servants  to  put  knives 
that  have  just  been  brought  from  table  into 
a  j  ug  of  hot,  if  not  boiling  water,  the  water 
covering  the  whole  blade,  and  sometimes 
part  of  the  handle.  As  steel  is  a  good 
conductor,  the  consequence  is  that  tbe 
cement  surrounding  the  tang  of  the  blade 
is  heated,  and  the  blade  is  loosened.  Some- 
times it  will  be  found  sufficient  to  heat  the 
handle  of  the  blade  in  tbe  fire  and  put  it  in 
its  place,  leaving  the  melted  cement  to 
cool  and  harden.  If,  however,  some  addi- 
tional cement  is  needed,  melt  together  two 
parts  of  resin  and  one  of  sulphur,  which, 
when  cold,  should  be  reduced  to  powder. 
When  wanted  for  use,  mix  one  part  of  the 
powder  with  half  a  part  of  brick-dust,  fine 
sand,  or  iron  filings,  and  fill  the  cavity  in 
the  handle  with  this  mixture.  Then  heat 
the  tang  of  the  knife  or  fork,  as  described 
above,  and  put  it  into  the  cavity.  The 
powder  will  be  melted  by  tbe  heat  of  the 
tang  ;  but,  as  soon  as  it  is  cold,  it  will  have 
become  solid,  and  the  blade  will  be  found 
to  be  firmly  fixed  in  its  place. 

Inexhaustible  Fountain. 
W.  L.  D.  (Oxford  Street). -The  plan  of  the 
fountain  was  taken,  as  stated,  from  the 
"Illustrated  Carpenter  and  Builder."  It 
is  a  fallacy  altogether;  but  I  depended  on 
the  source  from  which  it  was  derived,  and 
gave  it  a  place  in  "Every  Man  His  Own 
Mechanic."  When  it  was  found  that  tbe 
description  was  not  reliable,  a  cancel  leaf 
was  printed,  and  this  you  can  have  on  ap- 
plication to  the  publishers,  to  replace  the 
leaf  in  which  the  error  occurs.  There  is  a 
good  paper  on  "  Self-acting  Fountains  "  in 
the  December  Part,  written  by  Donald 
Bede.  You  will  find  this  helpful  to  you  in 
putting  yonr  own  fountain  to  rights,  or  in 
making  another  and  a  better  one. 
Gold  Size. 

J.  M.  (Market  Harhoroityh). — You  do  not 
mention  the  purpose  for  which  you  require 
your  gold  size.  There  are  different  methods 
of  making  it.  For  ordinary  gold  size,  grind 
yellow  ochre  to  the  finest  possible  powder, 
and  supposing  the  yellow  ochre  to  repre- 
sent one  part,  then  add  to  it  two  parts  of 
copal  varnish,  four  parts  of  turpentine, 
ihree  part3  of  linseed  oil,  and  five  parts  of 
boiled  oil,  and  mix  well  together.  Before 
adding  the  oils,  varnish,  and  turpentine, 
grind  the  ochre  with  a  little  of  tbe  linseed 
oil.  Another  and  more  troublesome  pro- 
cess is  to  put  quarter  lb.  powdered  gum 


animi  in  one  lb.  of  linseed  oil,  adding  the 
powder  gradually  to  the  oil,  which  must  be 
placed  in  a  suitable  vessel  over  heat.  Stir 
while  adding  the  powder  until  it  is  com- 
pletely dissolved.  Boil  the  mixture  until 
it  is  thick,  like  tar,  and  then  strain  through 
a  coarse  cloth.  When  gold  size  is  wanted 
for  use,  mix  a  little  of  this  with  vermilion, 
using  enough  to  render  it  opaque,  and 
grinding  it  well.  Then  add  enough  oil  of 
turpentine  to  cause  it  to  work  freely. 
Laths  for  Venetian  Blinds. 

W.  S.  (Liverpool).— For  the  laths  of  Vene- 
tian blinds,  use  good  clean  yellow  deal,  free 
from  knots.  The  timber  should  be  tho- 
roughly seasoned  before  it  is  sawn  up  into 
laths.  Venetian  blind  laths  may  be  bought 
of  the  timber  merchant  ready  for  planing 
up.  They  can  be  had  of  Mr.  R.  T.  Perry, 
Timber  Merchant,  8,  Pentoti  Street,  Pentori' 
vilie,  London,  JV.,  for  7s.  per  100  feet  super.  • 
but  possibly,  on  enquiry,  you  will  find  you 
can  buy  them  in  Liverpool. 

Grooving  for  Panels. 

Wardrobe.— Grooving  for  panels,  etc.,  is 
done  by  means  of  a  grooving-plane,  or  with 
an  "old  woman's  tooth."  Any  dealer  in 
edge  tools  will  show  you  these  tools.  You 
may  chip  out  a  broad  groove  across  grain 
with  a  chisel,  but  you  cannot  cut  grooves 
for  panels  with  this  implement.  Red  and 
yellow  deal  are  one  and  the  same  thing.  If 
your  red  deal  is  shaky,  knotty,  and  full  of 
sap,  you  went  to  the  wrong  place  for  it,  or 
did  not  use  due  discrimination  in  choosing 
your  timber.  For  a  wardrobe,  and  for  all 
articles  of  furniture,  use  pitch  pine.  It 
costs  a  little  more  than  yellow  deal,  but  13 
better  suited  for  the  purpose  in  view. 


INFORMATION  SUPPLIED. 

Coloured  Fires. 

Max  sends  the  following  reply  to  Colour- 
ed Fires  :— The  following  receipts  are  the 
best  that  I  know  for  the  purposes  you 
name.  Green  :  Chlorate  of  potash,  2  parts ; 
sugar,  1  part;  nitrate  of  baryta,  1  part. 
Crimson:  Chlorate  of  potash,  24  parts;  ni- 
trate of  strontia,  32  parts;  calomel,  16 
parts  ;  sulphur,  6  parts  ;  shellac,  6  parts  ; 
sulphide  of  copper,  2  parts ;  charcoal  (in 
powder),  2  parts.  Blue-.  Chlorate  of  potash, 
8  parts  ;  sulphide  of  copper,  6  parts;  Cher- 
tier's  copper,  5  parts;  sulphur,  4  parts. 
Purple :  Nitre,  48  parts  ;  sulphide  of  copper, 
12  parts ;  sulphur,  12  parts ;  calomel,  6 
parts  ;  arsenic,  6  parts  ;  nitrate  of  strontia, 
6  parts  ;  chlorate  of  jiotash,  4  parts;  shellac, 
4  parts  ;  charcoal  (in  powder),  1  part  The 
last  recipe  should  not  be  used  indoors,  as 
tbe  fumes  are  injurious  ;  but  I  know  of  no 
other  way  of  making  the  purple  fire.  The 
green  is  perfectly  safe,  and  a  safe  red  is 
made  of  4  parts  of  nitrate  of  strontia,  and 
1  part  each  of  chlorate  of  potash  and  shellac. 
Cement  for  Pip9s. 

C.  V.  L.  writes  in  reply  to  A  Wanderer 
—I  can  most  strongly  recommend  the 
following  cemeut,  the  exact  proportions  of 
which  I  do  not  know,  but  I  take  an  ordinary 
penny  gum-bottle,  and  fill  it  near'y  up  to 
the  neck  with  best  isinglass  ;  then  pour  in 
best  cognac  till  the  bottle  is  full.  The 
isinglass  is  dissolved,  and  the  cement 
becomes  semi-solid.   When  wanted  for  use, 
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dissolve  by  standing  the  "bottle  in  hot  water. 
Great  care  must  be  taken,  as  if  a  drop  of 
water  gets  in,  the  composition  is  effectually 
spoiled.  The  material  to  be  cemented  must 
be  warmed  before  using  the  cement.  I  have 
not  used  it  for  meerschaum,  but  for  china, 
plaques,  etc.,  it  is  most  excellent.  Another 
very  good  recipe  is: — be.st  isinglass  1  oz., 
strong  acetic  acid  3  oz.,  prepared  and  used 
exactly  in  the  same  way  as  the  last. 

J.  T.  F.  writes  in  reply  to  Wanderer  : — 
Kay's  Coaguline,Diamond  Cement,  Cement 
of  Pompeii,  are  all  good  for  amber  joints, 
try  Canada  balsam.  This  is  used  for  join- 
ing microscopic  slides,  and  being  trans- 
parent, would  do  equally  as  well  for  amber, 
which  can  also  be  joined  by  smearing  the 
broken  surfaces  with  linseed  oil,  press 
lightly  together,  aud  hold  them  over  a 
charcoal  fire,  or  red  hot  plate,  enough  to 
soften  the  parts,  covering  the  ports  each 
side  of  the  break  with  paper,  as  you  don't 
want  that  softened  any  more  than  you  can 
help.  A  good  cement  for  broken  joints  in 
meerschaum,  where  the  parts  are  saturated 
with  nicotine,  is  made  by  moistening  fine 
zinc  oxide  witli  a  hot  saturated  solution, 
zinc  chloride,  to  a  thin  paste,  use  hot,  and 
pre*s  firm  until  hard  set ;  tools  for  boring 
out  stems  are  very  simple  in  make,  being 
nothing  more  than  a  slip  of  hollowed  metal 
stuck  in  a  knot  of  wood  for  a  handle— in 
fact,  much  like  the  old-fashioned  gimlet 
was  made.  The  end  instead  of  a  screw 
being  ground  to  a  slight  point  and  cutting 
edge,  as  the  stem  revolves  on  the  lathe,  the 
tool  is  steadied  in  the  rest,  and  alternately 
pushed  in,  and  then  withdrawn  to  clear  it. 
If  yon  live  in  London,  you  can  see  the  whole 
process  at  a  shop  in  Wardour  Street.  You 
might  try  some  of  the  tool  shops  for  them, 
such  as  Buck,  but  it  does  not  require  much 
ingenuity  to  oontrive  one  yourself. 

Tradesmen's  Price  Tickets. 

J.  "V.  S.  (London)  thinks  that  G.  E.  G.  will 
find  the  following  recipe  useful  should  he 
try  it :  Indian,  deep  black  shining  ink  that 
gives  neutral  tints  for  half -shades,  and  used 
for  hand-painting,  etc.,  is  very  rare.  It  is 
made  as  follows : — Eub  thoroughly  together 
eight  parts  lamp  black,  sixty-four  parts 
water,  and  four  parts  finely  pulverised 
indigo.  Boil  until  most  of  the  water  has 
evaporated,  then  add  five  parts  gumarabic, 
two  parts  glue,  and  one  part  extract  of 
chicory.  Boil  again  till  the  consistency  of 
a  paste,  then  run  into  wooden  moulds  that 
are  rubbed  with  olive  or  almond  oil.  It  is 
the  addition  of  too  muck  gum  arabic  or 
sugar  that  causes  the  ink  to  craok  on  the 
tickets. 

For  coloured  inks  G.  E.  G.  should  mix  his 
colours  with  a  solution  of  gum  arabic, 
grinding  on  a  plate  or  slab  with  a  palette- 
knife,  and  mixed  only  for  immediate  use. 
Any  shade  can  be  obtained  by  blending 
various  colours  together,  as  green  from  bine 
and  yellow  ;  purple  from  blue  and  red  ;  and 
orange  from  red  and  yellow.  In  writing, 
the  contrasts  of  greatest  power  are—  orange 
with  blue,  red  with  green,  and  yellow  with 
purple,  etc.  Too  much  gum  will  make  the 
brush  sticky,  and  make  a  smooth  applica- 
tion impossible. 


INFORMATION  SOUGHT. 

Illustrations  of  Turnery. 

P.  B.  (DeuGiiport),  asks  :— Can  any  reader 
of  this  Magazine  inform  me  where  to  pur- 
chase a  small  book  of  illustrations  of  all 
kiuds  of  turnery. 

How  to  Cut  Dovetail  Grooves. 

W.  S.  (Liverpool)  would  feel  greatly  obliged 
to  Pjtchpine  if  he  would  explain  how 
the  "  dovetail  grooves  "  in  the  sides  of  the 
chest  of  drawers  he  has  been  so  good  as  to 
give  such  a  lucid  description  of  in  the  last 
month's  number  are  made ;  and  what  tools 
are  |used  for  the  purpose;  also,  how  the 
dovetail  tenon  is  cut. 

Glass  Flower-Holders  for  Fancy 
Epergne. 

Cyclops  writes  : — Having  just  finished 
the  fretwork  design  "A  Fancy  Epergne," 
given  in  No.  13  of  Amateur  Work,  I  am  at 
a  loss  to  complete  it,  not  being  able  to  get 
the  glass  flower-holders.  Perhaps  you  can 
kindly  inform  me  where  I  can  obtain  them  ? 
[Possibly  you  might  procure  them  of 
Messrs.  Mappiu  and  Webb,  at  the  corner 
formed  by  the  junction  of  The  Poultry  and 
Queen  Victoria  Street,  near  the  Mansion 
House,  E.C.,  or  of  Messrs.  Alfred  B.  Pearse 
and  Co.,  Ludgate  Hill,  E.C  ,  who  keep  a 
large  and  varied  assortment  of  glass  and 
china;  or  of  Messrs.  Bennett  and  Co.,  Lnd- 
gate  Hill,  and  Poultry,  E.C— Ed.] 

Engraving  Music  Plates. 

Inganno  asks  :— Can  any  reader  inform 
me  how  engraving  music  on  pewter  plates 
is  done— that  is,  the  shape  of  punches  used, 
etc.  Would  ordinary  saddlers'  punches  do 
softened  and  made  oval  as  semibreves,  being 
ground  so  as  to  make  the  flat  side  thick 
and  ends  sharp  ?  How  are  crotchets  and 
quavers  punched  ?  Can  these  punches  be 
bought  ?  What  is  the  composition  of  metal  ? 
Would  not  tin,  lead,  and  type  metal,  the  two 
latter  in  equal  proportions  answer,  cast  upon 
ticking,  as  for  organ  pipes  ? 

Defect  in  Lens  of  Telescope. 

Mist  writes: — There  is  a  haziness  about 
the  objects  viewed  through  my  achromatic 
telescope,  which  I  would  like  to  get  rid  of, 
it  is  not  caused  by  dust  on  the  lenses.  Is 
there  a  mode  of  blacking  the  outside  of 
zinc  tubes  for  the  draws  of  a  telescope  ? 
Felt  for  Norwegian  Cooking  Box. 

C.  V.  L.  writes  :  — Having  seen  in  the 
September  Part  of  Amateur  Work  a  de- 
scription and  illustration  of  the  Norwegian 
Cooking  Box,  I  am  desirous  of  making  a 
few  experiments  on  the  applicability  of  this 
retention  of  heat  by  felt,  to  one  or  two  other 
uses  besides  cooking ;  but  in  the  article  it 
is  not  mentioned  what  kind  of  felt  it  is, 
where  it  can  be  procured,  and  at  what 
price  ?  Is  it  the  same  kind  of  felt  as  that 
which  is  sometimes  put  under  stair  carpets  ? 
I  should  be  very  glad  if  any  of  the  readers 
of  your  paper  could  give  me  information  on 
these  points. 

FOR  SALE  OR  EXCHANGE. 

[Letters  addressed  to  the  Editor  will  be  im)ne- 
diaiely  forwarded  to  owners  of  Articles  for 
Sale  or  Exchange.^ 

"  Every  Man  His  Own  Mechanic." 

Politzee  writes:— I  have  "Every  Man 

His  Own  Mechanic,"  unbound,  and  clean, 


which  I  wish  to  dispose  of  for  4s.  cash,  or 
exchange  to  value  of  6s.  6d. 

Small  Chamber  Organ. 

H.  C.  (Cleckheaton)  writes :— I  should  like, 
with  your  permission,  to  offer  to  your 
readers  a  small  Chamber  Organ,  which  I 
purchased  some  five  or  six  years  ago, second- 
hand, but  which,  in  consequence  of  the 
frequent  removals  to  which  inland  revenue 
officers  are  liable,  I  find  to  be  an  incon- 
venient article  of  furniture.  The  instru- 
ment was  built  for  three  and  a  half  stops, 
viz.,  Open  Diapason  (J  stop,  metal) ;  Stop 
Diapason  (wood) ;  Principal  (metal) ;  and 
Fifteenth  (metal).  At  present  it  contains 
the  first  two  stops  only,  which  are  in  good 
condition.  The  bellows  and  wind-chest,  the 
latter  of  solid  oak,  are  in  first-rate  con. 
ditiou.  The  case  is  of  rather  a  patchwork 
description,  having  been  considerably  al. 
tered  to  suit  a  very  low  room.  I  offer  it  to 
the  readers  of  Amateur  Work,  because  I 
thiuk  it  might  be  useful  to  an  amateur 
organ-builder,  who  might  utilize  the  bellows, 
keyboard,wind-chest,and  pipes,  in  the  con- 
struction of  a  small  organ,  and  save  much 
trouble  and  expeose  by  doing  so.  I  will 
accept  the  first  offer  above  £3  3s.,  provided 
I  am  put  to  no  expense  for  packing  or  car- 
riage. I  will  willingly  answer  any  enquiries 
respecting  the  instrument,  which  may  be 
sent  to  me  with  a  stamped  and  addressed 
envelope  ;  and  I  shall  also  be  happy  to  show 
it  to  any  gentleman  who  may  wish  to  see 
it. 

Bell's  Patent  Bicycle  Felloes. 

J.  H.  B.  (Wliitley)  writes  :— I  have  a  num- 
ber of  Bell's  Patent  Bicycle  Felloes,  48  in. 
by  18  in.,  very  light  and  strong,  for  sale  or 
exchange.  Also  a  few  ball-bearing  back 
hubs  complete,  of  an  old  pattern,  but  easily 
made  suitable  for  the  present  style  of 
spokes.  The  felloes  are  worth  12s.  per  pair, 
I  want  4s.  6d.  per  pair,  and  5s.  each  for  the 
back  hubs. 


ANSWERS  TO  QUERIES  NOT  OF 
GENERAL  INTEREST. 

H.W.B.  (Morwenstowe) .  lam  much  obliged 
to  you  for  your  puzzle,  but  it  has  already 
appeared  in  various  serials,  aud  will,  I 
think,  be  known  to  "'tost  readers  of  Ama- 
teur Woek.— T.  B.  _.  (Carnew).  In  reply  to 
your  post  card,  if  you  and  your  frieuds  will 
state  what  subjects  you  wish  to  see  treated 
in  Amateur  Work  for  your  especial  benefit, 
I  shall  be  most  happy  to  endeavour  to 
meet  your  wishes.  I  am  anxious  to 
satisfy  the  wants  and  requirements  of  all, 
as  far  as  possible. 

Communications  received  and  unavoid- 
ably hbldovbr. —Far  East,  K.J.  (Grmtocfc), 
J.  P.  G.,  W.  M.  J.  (Stoke  on  Trent),  J.  M. 
(Market  Harborough),  Carlo  Bergonzi,  Bez, 
R.  W.  S.  (Clonakilty),  W.  M.  C.  (Melton 
Mowbray)  Dr.  H.  M.  (Honfieur),  A.  F.  S. 
(Dresden),  G.  M.  B.  (Carcavellos,  Portugal), 
W.  S.C.  (Sunder/and),  Wilhehn,  Iota,  T.  W, 
(Kurrachee),  A  Worker,  E.  S.  (Brighton), 
J.  B.  (Hereford),  Young  Breeder,  W.  P.  N. 
{Darlington),  Aqua,  W.  G.  G.,  One  Who 
Has  Done  It,  Lux,  Rishton,  E.  A.  (Liver- 
pooi),  Eproeg,  F.  S.  (Folkestone),  Excelsior 
(S.  A.),  G.  H.  S.,  J.  S.  B.  (Limerick),  Ainigo, 
T.  H.  H.  (Ashford). 
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HOW  TO  MAKE  A  BICHROMATE  BATTERY. 

By  LEBASI. 


N  this  article  I  purpose  giving  a  few 
concise  and  complete  instructions  for 
the  making  of  a  bichromate  battery, 
having  four  cells  and  an  arrangement 
for 


raising  or 
lowering  the  plates  of  the 
battery  to  any  depth  in  the 
solution  as  required.  The  ad- 
vantage of  the  bichromate 
battery  is  that   it   is   simple, 
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FIG.  I. — DIAGRAM  SH*-  -VIN'G  HOW 
TO  CUT  BRASS  HOLDER  FOR 
CARBON. 


N.B. — Figs.  1.  2,  4,  5.  6,  are  drawn 
half  the  actual  size. 


pots  (if  they  cannot  be  got  at  home,  the  grocer  will 
supply  you  with  them  for  a  few  pence).  They  are 
about  5  inches  deep  inside  and  4!  inches  in  diameter 
outside.  Then  get  from  E.  and  J.  Dale's  (address  is 
advertised  on  wrapper),  eight  carbons  or  pieces  of 
gas  coke,  5  inches  by  2  inches,  these  are  i  inch  thick, 
and  will  cost  sevenpence  each,  and  four  pieces  of  zinc 
4f  inches  by  2  inches  by  -&  of 
an  inch  thick.  These  will 
weigh  about  l£  or  li  lb.  I 
recommend  the  zincs  to  be 
bought ;  but,  if  preferred,  they 
may    be    cast  by    making   a 
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FIG.  2.  —  DIA- 
GRAM SHOWING 
HOW  TO  FASTEN 
CARBONS  TO 

BRASS. 

A,  Screw  &  Nut. 
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FIG.  3. — ARRANGEMENT  FOR   COPPERING  CARBONS. 


FIG.  6.  —  APPEARANCE  OF 
CARBONS  AND  ZINC 
WHEN  COMPLETE. 

A,  A,  Binding  Screws. 

B,  Cheese-headed  Screw. 

C,  Wood. 

D,  Brass  Plate. 

E,  Brass  for  Carbon. 

F,  Black  Nut. 

G,  Bright  Nut. 
H,  H,  Carbons. 

K,  Zinc.     L,  Wood. 


References  to  Letters  in  Fig.  3. 

A,  Wood  supporting  Zinc. 

B,  Zinc.     C,  Porous  Pot.  c 

D,  Copper  Cylinder. 

E,  Jars.     F,  Water. 

G,   Solution    of   Sulphate    of 

Copper. 
H,  Copper  Plate. 
K,  Sulphate  of  Copper  Solution 

and  Sulphuric  Acid. 
L,  Carbon  to  be  Coppered. 
W,  Connecting  Wires. 
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FIG.  $. — BRASS  DRILLED 
FOR  SCREWS. 


A,  Brass 

C,  C, 
Carbons 


gives  off  no  fumes,  and  cleanly  to  work  with.  I 
am  taking  for  granted  that  the  readers  of  Amateur 
Work  know  wh  t  the  bichromate  battery  consists  of, 
viz.  : — a  plate  o.'  inc  between  two  carbon  plates,  and 
are  immersed  in  a  solution  of  bichromate  of  potash 
in  water  to  which  T'.  part  of  sulphuric  acid  is  added. 
Those  that  do  not  clearly  understand  will  gradually 
find  that  they  will  comprehend  as  we  get  on  further. 
To  start,  get  four   of  Keillor's  2  lb.  marmalade 


FIG.   4. — CARBONS  SOLDERED  TO  BRASS. 

pattern  and  mould,  as  instructed  in  "  Brass  Casting," 
of  course  using  zinc  instead  of  brass.  A  few  hints  on 
melting  the  zinc,  etc.,  will  be  found  in  the  articles  on 
"  Electric  Bells,"  in  Vol.  I.  But  zinc  melting  is  dirty 
work,  and  rolled  zinc  is  far  superior  to  cast  zinc. 

We  now  want  some  sheet  brass,—  or  -g-  of  an  inch 
thick  ;  a  piece  6  inches  by  12  inches  will  be  plenty  ; 
this  will  cost  about  sixpence,  I  paid  ninepence  for  a 
piece  6  inches  by  iS  inches.     From  this  cut  out  four 
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pieces  like  Fig.  1,  which  is  2J  inches  long  and  i| 
inches  broad.  At  £  an  inch  from  A  c,  and  parallel  to 
this  side,  scratch  a  line  E  F,  with  a  sharp-pointed 
sprig-bit,  and  a  similar  line  G  H,  i  inch  from  B  D. 
At  J  inch  from  A  make  a  cut  k  l  as  far  as  the  line  E  F, 
and  another  cut  k'  l',  £  inch  from  c,  also  up  to  the  line 
E  F.  Then  from  centre  cut  out  a  piece  £  inch  by 
i  inch,  as  in  the  Fig.  The  pieces  A  E  L  K  and 
K'  L'  c  F  must  be  bent  at  right  angles  to  the  whole 
piece,  leaving  the  piece  kll'k'  as  it  is,  and  the  piece 
G  B  D  H  must  also  be  bent  to  the  same  side,  the  bend- 
ing in  both  cases  taking  place  along  the  lines  E  F  and 
G  h  respectively.  These  pieces  of  brass  are  to  fasten 
the  carbons  to.  The  brass  may  be  cut  with  a  fret  saw, 
using  a  little  oil  to  lubricate  it,  and  a  fine  saw,  not 
coarser  than  No.  2.  If  preferred,  a  pattern  may  be 
made  and  these  brasses  cast,  but  I  find  the  5\  inch 
brass  quite  strong  enough. 

Our  next  proceeding  is  to  fasten  the  carbons  to  the 
brass  ;  this  may  be  done  by  screws,  as  in  Fig.  2,  but 
this  is  not  a  good  plan,  as  the  brass  is  liable  to 
corrode,  and  thus  forms  a  bad  conductor  for  the 
electricity.  The  best  way  to  do  it  is  to  copper  the 
carbons  or  electrotype  them,  which  I  did  as  follows  : 
I  got  two  of  Keillers  1  lb.  marmalade  pots  (two  of 
the  2  lb.  pots,  which  you  have  already  got  will  do), 
and  a  porous  cell,  ih  inch, by  4  inches,  cost  twopence- 
halfpenny,  a  piece  of  thin  sheet  copper  3  A  inches  by 
7  or  8  inches,  and  a  piece  of  zinc,  about  A.  inch  by  4 
inches,  to  go  into  the  porous  pot.  Bend  the  copper 
so  as  to  go  into  the  marmalade  pot,  and  inside  it  place 
the  porous  pot  or  cell,  and  having  put  a  piece  of  india- 
rubber  round  the  bottom  of  the  zinc,  put  it  in  the 
porous  cell,  having  bored  a  hole  through  the  top  to 
put  a  piece  of  wood  in,  so  that  the  zinc  will  not  touch 
the  pot.  Before  finally  putting  the  zinc  in  the  pot,  it 
will  have  to  be  amalgamated,  which  is  done  by  clean- 
ing it  by  putting  it  into  a  mixture  of  sulphuric  acid 
and  water,  one  part  of  acid  to  five  of  water,  and  then 
rubbing  over  it  a  drop  or  two  of  mercury  or  quick- 
silver with  a  bit  of  rag,  until  the  surface  is  as  brilliant 
as  can  be  got.  Take  the  other  marmalade  pot  and  fill 
it  within  an  inch  of  the  top  with  a  saturated  solution 
of  sulphate  of  copper  in  water  (the  sulphate  costs 
fourpenceper  lb.),  add  some  sulphuric  acid  to  it,  about 
one-third  of  a  wineglassful,  and  in  this  mixture  place 
a  plate  of  copper,  rather  thick,  as  all  the  copper  de- 
posited on  the  carbons  will  have  to  be  made  good  by 
this  plate,  and  connect  a  wire  from  this  plate  to  the 
copper  in  the  other  arrangement,  which  will  be  a 
"  Daniell's  cell,"  when  you  have  put  some  of  the  solution 
of  sulphate  of  copper  into  the  space  between  the  porous 
cell  and  the  pot,  and  some  water  into  the  porous  cell. 
You  must  not  put  any  acid  into  the  sulohate  of  copper 
solution  in  the  Danieli's  cell,  nor  into  the  water  inside 


of  the  porous  cell.  If  you  put  some  acid  and  water 
into  the  porous  pot  you  will  make  the  current  of  elec- 
tricity arising  from  it  too  intense,  and  this  will  cause 
the  copper  to  be  deposited  on  the  carbon  in  a  powder, 
whereas  we  want  it  to  be  as  hard  as  possible.  Finally, 
hang  up  the  carbon  so  that  about  half  an  inch  of  it  is 
in  the  sulphate  of  copper  solution  ;  twist  a  wire  round 
it  and  fasten  the  other  end  of  the  wire  to  the  zinc, 
brightening  the  wire  where  it  touches  the  carbon,  and 
put  a  few  crystals  of  the  sulphate  in  both  solutions 
of  the  sulphate.  Use  copper  wire,  and  do  not  let  the 
wires  touch.  This  should  be  left  for  about  sixteen  or 
twenty  hours,  at  the  end  of  which  time  you  will  find  a 
hard,  bright  deposit  of  copper  on  the  end  of  the  car- 
bon. (See  Fig.  3  for  the  arrangement  for  coppering 
the  carbons.)  Treat  all  the  carbons  in  this  manner 
till  they  are  all  done.  Then  bore  a  small  hole  in  the 
end  of  the  carbon,  and  leave  it  to  soak  about  six  hours 
in  clean  water  so  as  to  dissolve  any  sulphate  of  copper 
out  that  there  may  be.  This  is  best  done  when  the 
carbon  is  taken  out  of  the  coppering  solution. 

The  next  proceeding  is  to  solder  the  carbons  on 
the  brasses.  The  copper  on  the  carbons  should  be 
sand-papered  or  filed  bright,  and  the  brasses  treated 
in  the  same  way,  and  then  soldered  with  ordinary 
solder,  using  "  Baker's  Soldering  Solution."  Soak  the 
carbons  and  brasses  again  in  water  to  remove  any 
traces  of  the  "soldering  fluid."  These  repeated 
soakings  are  to  remove  any  traces  of  the  salts  used 
in  order  to  prevent  corrosion.  Two  carbons  are 
soldered  to  each  brass,  and  the  whole  arrangement  of 
each  is  now  as  presented  in  Fig.  4.  Now  get  some 
paraffin  (solid),  melt  it  down,  which  can  be  done  in 
an  oven  in  a  marmalade  pot,  place  the  carbon  and 
brasses  in  and  leave  each  in  about  an  hour,  so  as  to 
get  fully .  saturated  with  the  paraffin  for  about  five- 
eighths  of  an  inch  from  the  ends  where  the  brasses 
are.  This  is  to  prevent  the  battery  solution  creeping 
up  and  corroding  the  connection  between  the  brass 
and  carbons. 

We  will  now  turn  our  attention  to  the  zincs.  Get 
four  screws,  such  as  are  used  in  model  engine-making, 
with  hexagonal  or  cheese  heads,  £  inch  long.  These 
will  cost  about  a  halfpenny  each.  Drill  holes  in  the 
ends  of  the  zincs,  at  centre  of  the  ends  ;  so  that  when 
the  holes  have  been  tapped  the  screws  will  go  in 
about  ^  inch  or  -,V  of  an  inch.  Now  obtain  four 
pieces  of  wood,  mahogany  or  walnut,  i  of  an  inch  thick 
and  4  inches  by  3-0-  inches,  and  four  pieces,  2  inches 
long,  I  inch  wide,  and  |  inch  thick.  After  sand- 
papering smooth,  soak  all  of  them  for  an  hour  or  two 
in  melted  paraffin  ;  leave  in  the  paraffin,  and  when 
cold  scrape  the  outside  paraffin  off  with  an  old  knife. 
Find  the  centres  of  the  large  pieces  and  also  of  the 
small  pieces  ;  bcre  holes,  so  as  to  allow  the  cheese- 
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headed  screws  to  pass  just  easily  through.  Now  get 
eight  binding  screws,  small  size  telegraph-office  form 
(cost  2d.  each,  or  is.  Sd.  per  dozen),  and  some  \  inch 
brass.  Out  of  the  brass  cut  eight  nuts,  drill  and  tap 
them  so  as  to  screw  on  the  stems  of  the  binding 
screws.  It  will  be  found  best  to  drill  and  tap  the 
holes  in  the  brass  first,  and  then  cut  up  into  the  nuts. 
These  nuts  should  be  filed  smooth,  so  that  there  are 
no  rough  edges  or  corners  on  them,  and  should  be 
about  I  of  an  inch  diameter.  Now  drill  holes  in  the 
large  pieces  of  wood,  so  that  the  stem  of  the  binding 
screws  will  pass  down  nicely — £  of  an  inch  from  the 
centre  hole  ;  one  on  each  side  of  the  holes,  and  so  that 
a  line  passing  through  the  three  holes  is  parallel  to 
longer  side.  Now  drill  holes  in  the  centre  of  the 
tongues  of  the  brasses  soldered  to  the  carbons,  also  so 
that  the  stem  of  the  binding  screw  will  pass  through. 
Now  give  the  brasses  on  the  carbons  and  all  over 
where  the  paraffin  has  soaked,  two  or  three  coats  of 
"  Brunswick  black,"  excepting  where- the  side  A  of  the 
tongue  is  in  Fig.  4,  which  should  be  filed  bright.  Four 
of  the  binding  screw  nuts  should  also  be  coated  with 
Brunswick  black. 

Next   you  must   cut   four  bits   of  thin   brass   as 
Fig.  5,  drilling  holes  for  the  cheese- headed  and  bind- 
ing screws  to  pass  through,  the  centres  of  the  holes 
being  1  inch  apart.     Now  take  a  binding  screw  and 
one  of  the  bright  nuts,  and  passing  it  through  one  of 
the  holes  in  one  of  the  large  pieces  of  wood,  and 
through  a  tongue  of  one  of  the  carbon  brasses,  screw 
on  the  nut  and  tighten  up,  minding  that  the  sides  of 
the  carbons  are  square  with  the  sides  of  the  woods. 
Now  pass   a  cheese-headed  screw  through  a  bit  of 
brass  (Fig.  5),  and  then  through  the  centre  hole  and 
the  carbon  brass ;  place  one  of  the  small  bits  of  wood 
so  that  the  screw  goes  through  the  hole,  and  place  it 
in  the  hole  in  the  zinc  plate  and  screw  up,  taking  care 
that  the  zinc  does  not  touch  the  carbon  anywhere,  and 
that  it  is  quite  parallel  to  it.     The  zincs  must  be  amal- 
gamated, as  directed  above,  which  should  be   done 
before  screwing  up.  If  you  have  bored  your  holes  truly, 
and  bent  the  brasses  square,  there  will  be  no  difficulty 
in  making  all  quite  square  now.     Now  take  another 
binding  screw  and   one   of  the  blacked  nuts  ;   pass 
the  screw  through  the  other  hole  in  the  small  piece  of 
brass,  through  the  remaining  hole  in  the  large  piece 
of  wood ;  place  on  the  nut  and  screw  up.     A  washer 
may  be  placed  between  the  wood  and  the  nut,  but  it 
is  not  necessary  ;   if  used   it  should  be    "  blacked," 
and  there  should  be  no  rough  corners  or  edges  on  it. 
Fig.  6  presents  the  appearance  of  carbons  and  zinc 
when  complete. 

In  my  next  I  will  give  instructions  for  making  the 
case  and  frame  for  the  four  cells. 

(To  be  continued.) 
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By  L.  L.  STOKES. 

II.— BRIGHT    GILDING     ON     GLASS,   AND    ON    OPAQUE 
POLISHED  SUBSTANCES— GILDING  ON  CLOTH  AND 
LEATHER, 
N  gilding  of  the  kind  next  to  be  considered, 
the  brilliancy  depends   either  upon  the 
smoothness  and  polish  of  the  surface  to 
be  gilt,  or  is  the  result  of  the  operation 
known  as  burnishing.    In  all  cases  water- 
size,  or  something  of  similar  nature,  is  the  medium 
used. 

Glass,  owing  to  its  smooth,  hard,  and  highly- 
polished  surface,  is  an  especially  good  material  for  the 
display  of  bright  gilding.  Elaborate  designs  in  gold 
and  silver  leaf,  etc.,  may  be  produced  upon  it  with 
great  facility.  Its  bright  surface  renders  no  pre- 
paration necessary  beyond  that  of  cleaning,  which 
must  be  done  thoroughly  with  whiting,  or  some  similar 
substance  which  will  effectually  remove  grease  and  . 
dirt.  After  cleaning,  the  surface  must  not  be  touched 
even  with  a  finger,  or  failure  in  the  spot  so  touched 
will  be  the  result.  So  injurious  is  grease,  that  even 
that  mere  suspicion  of  it  left  by  the  tip  upon  the  gold- 
leaf  will  sometimes  mar  the  effect,  and  for  this  reason 
some  prefer  to  dispense  with  that  instrument,  and  to 
lay  on  the  gold  with  the  paper  of  the  book,  or  by  one 
of  the  other  methods  described  in  my  former  article. 
If  the  tip  is  used,  it  is  well  to  apply  it  to  the  hair  as 
little  as  possible;  and  before  beginning,  and  at  in- 
tervals, to  cleanse  it  from  all  superfluous  greasiness 
by  drawing  it  across  a  piece  of  cloth  or  blotting- 
paper. 

Before  proceeding  to  the  more  elaborate  methods 
of  gilding  on  glass,  a  very  simple  one  must  be  de- 
scribed, which  is  frequently  used  by  the  writer,  and 
with  good  results.  Beyond  the  glass  and  leaf  gold, 
no  materials  are  required  for  the  actual  gilding  except 
a  little  cotton-wool  and  whiting.  The  brilliancy  to  be 
gained  by  it  is  very  great,  notwithstanding  the  simpli- 
city of  the  means  employed. 

And  here  it  will,  perhaps,  be  well  to  remind  the 
reader  that  the  work  will  have  to  be  put  on  the  back 
of  the  glass  ;  when  seen  through  the  front  it  will, 
therefore,  appear  reversed.  This  the  worker  must 
bear  in  mind  if  he  applies  letters,  or  any  design  which 
has  distinctly  a  right  and  a  left  side. 

As  above  directed,  the  glass  has  first  to  be  well- 
cleaned  with  whiting,  and  to  remove  the  whiting 
nothing  is  better  than  a  clean,  old,  silk  handkerchief. 
As  the  tip  is  not  to  be  used,  it  will  be  well  to  cut  the 
book  of  gold  into  portions  of  convenient  size.  When 
all  is  ready,  lick  the  glass  with  the  tongue,  and  while 
the  saliva  is  wet  upon  the  surface,  take  up  a  single 
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piece  of  paper  from  the  cut  book  with  its  leaf  of  gold 
upon  it,  and  lay  the  latter  on  the  wetted  space,  throw- 
ing away  the  paper.  A  second  space  can  then  be 
licked,  and  a  second  leaf  of  gold  applied  ;  and  so  on 
till  the  whole  space  intended  for  ornamentation  has 
been  covered. 

It  should  specially  be  observed  that  in  licking  the 
glass,  a  larger  space  should  be  wetted  than  one  piece 
of  gold-leaf  will  cover.  Otherwise,  in  preparing  for 
the  second  portion  of  leaf,  you  will  be  likely  to  touch 
with  the  tongue  the  gold  that  has  been  already  laid 
On,  and  to  remove  or  disturb  it. 

Should  any  breaks  appear 
in  the  gilding,  breathe  on 
the  faulty  places  one  by 
one,  and  before  the  breath 
passes  off,  cover  them  with 
pieces  of  leaf.  The  work 
as  it  dries  will  begin  to  look 
bright,  though  its  surface 
will  probably  show  an  abun- 
•  dance  of  wrinkles.  The 
whole  being  dried,  breathe 
upon  it  well  all  over,  and 
with  a  piece  of  cotton-wool 
press  it  down,  firmly  and 
thoroughly,  though  gently, 
in  every  part.  The  glass 
should  next  be  held  to  the 
fire  till  moderately  warm, 
and  then  rubbed  over  with 
a  clean  and  perfectly  dry 
piece  of  cotton-wool.  The 
gold  will  now  appear  bright, 
and  the  gilding  proper,  as  I 
may  call  it,  will  be  done. 

Thus  far,  however,  we 
have  merely  a  plain  expanse 
of  gilding,  and  have  now  to 
fix  such  parts  as  we  desire 
to  retain  in  letters  or  ornament,  and  to  remove  the 
remainder.  Such  letters  or  ornaments  have  to  be 
drawn  upon  the  gilding  in  some  medium  which  will 
secure  them  to  the  glass  whilst  the  gold  elsewhere  is 
rubbed  off.  For  this  purpose  it  is  the  writer's  own 
practice  to  use  japanner's  gold-size  mixed  with  yellow 
ochre,  or  chrome  yellow,  the  use  of  the  colour  being 
mainly  to  make  the  strokes  of  the  brush  clear  to  the 
eye  as  they  are  taken.  A  medium  in  more  general 
use  is,  however,  asphaltum  or  Brunswick  black.  This 
is  commonly  preferred  as  showing  a  more  decided 
contrast  in  colour,  yet  it  may  be  doubted  whether  it 
holds  as  firmly  as  the  japanner's  size.  Copal  varnish, 
or  varnish  colour,  was  formerly  in  use  for  this  purpose ; 
but  Brunswick  black  having  been  found  of  service  in 
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other  ways  in  bright  gilding,  and  being,  therefore, 
always  at  hand,  it  has  taken  the  place  of  varnish.  To 
prevent  all  danger  of  the  hand  touching  the  glass 
and  its  decorations  whilst  work  is  going  on,  it  will 
be  necessary  to  use  a  "  rest."  This  is  a  strip  of  wood, 
ii  or  2  inches  wide  and  \  inch  thick,  with  supports 
at  either  end  just  high  enough  to  keep  the  lath  clear 
of  the  work.  In  work  of  this  kind,  which  is  laid  flat 
on  a  table,  it  serves  the  same  purpose  as  the  mahl-stick 
at  the  easel.  As  the  length  of  the  "  rest "  must  be  pro- 
portioned to  the  breadth  of  the  panel  worked  upon, 
one  of  the  supports  may  be  made  to  slide  along  it. 
The  size,  Brunswick  black, 
whatever  medium  has 
been  used,  having  been 
allowed  to  become  quite 
dry,  the  next  operation  is 
to  clear  away  the  super- 
fluous gold.  This  is  to  be 
done  with  a  piece  of  wet 
cotton-wool,  and  it  will  be 
well  for  the  operator  to 
take  a  fresh  piece  directly 
the  one  in  use  becomes 
charged  with  fragments  of 
gold,  since  these  will  make 
its  surface  hard,  and  dan- 
gerous to  delicate  lines. 
When  this  operation  is  over 
it  will  be  seen,  on  turning 
the  glass,  that  wherever  the 
medium  has  been  applied 
there  is  bright  gold  ;  all  else 
will  be  clear  glass. 

If  the  operator  purposes 
to  have  a  coloured  back- 
ground to  his  gold  letters 
or  ornament,  he  has  now 
only  to  paint  the  back  of 
the  glass  all  over  with  the 
desired  colour.  Before  doing  this,  however,  he  may 
perhaps  wish  to  put  some  extra  ornamentation  on  the 
glass,  in  pale  gold,  say,  or  in  both  pale  gold  and  silver. 
To  illustrate  the  way  in  which  this  is  to  be  done 
he  is  referred  to  Fig.  7,  which  represents  a  portion  of 
a  diaper  pattern  in  deep  and  pale  gold  and  silver  leaf. 
Let  the  black  parts  represent  the  deep  gold  with 
which  the  glass  has  first  to  be  gilt  all  over,  as  above 
directed.  These  parts  having  been  drawn  in,  and 
fixed  with  Brunswick  black,  or  some  other  medium, 
and  the  gold  from  the  rest  of  the  glass  having  been 
cleaned  away,  the  whole  uncovered  surface  has  now  to 
be  gilt  with  pale  gold.  This  will  have  to  be  drawn  in 
and  secured  on  the  parts  tinted.  The  useless  pale 
gold  having  been  removed,  silver  leaf  will  have  to  be 
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FIG.  9. — DEAD  AND   Bl 
OPER. 


applied  in  the  same  manner  as 
gold  for  the  plain  white  dots, 
and  drawn  in  and  secured  in 
the  same  manner.  When  the 
needless  silver  has  been  wiped 
away,  the  pattern  will  be  com- 
pleted, and  will  be  ready  to 
receive  any  coloured  back- 
ground that  may  be  desired.  If 
instead  of  colour,  a  bronze 
background  should  be  wished,  a 
coat  of  varnish  should  be  given 
to  the  clear  glass  ;  and  when 
this  become  simply  tacky,  the 
bronze  powder  must  be  rubbed 
over  it  with  a  "  bob." 

Such  is  the  very  simple 
method  by  which  any  small 
surface  may  most  readily  be  gilded  in  bright  gold  ; 
but  for  larger  sheets  of  glass  it  may  be  better  to 
follow  another  course ;  and  instead  of  fixing  the  gold 
to  the  glass  temporarily  with  saliva,  to  use  a  water- 
size  made  thus  :  As  much  isinglass  as  will  lie  on  a 
sixpence  is  to  be  dissolved  in  half  a  teaspoonful  of 
boiling  water,  to  which  while  still  warm  an  equal 
quantity  of  spirits  of  wine  is  to  be  added  ;  the  mixture 
is  then  to  be  strained  through  a  clean  piece  of  silk. 
This  is  the  usual  formula  ;  but  though  the  spirit 
undoubtedly  adds 
to  the  strength  of 
the  size,  it  may  be 
dispensed  with  if  it 
cannot  readily  be 
obtained. 

This  size  is  best 
laid  on  with  a  flat 
camel-hair  brush, 
known  as  a  var- 
nishing brush,  and 
the  gold  may  be 
applied  with  the  tip 
orotherwise.  Faults 
in  the  gold  are  best 
covered  whilst  the 
size  is  still  wet;  but 
if  it  should  be  ne- 
cessary to  mend 
any  defective  spot 
after  it  has  become 
dry,  it  will  be  de- 
sirable to  again 
size  the  place  freely, 
yet  carefully,  with 
a  small  brushbefore 
applying  more  leaf. 
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A  longer  time  will  be  re- 
quired for  this  gilding  to  dry, 
than  for  that  in  which  merely 
saliva  is  used  ;  otherwise,  it  has 
to  be  pressed,  and  gently  rubbed 
down  with  cotton-wool  in  pre- 
cisely the  same  manner.  If,  as 
some  recommend,  it  is  desired 
to  double  gild  the  work,  the 
same  operations  have  to  be 
repeated  (this  time,  however, 
the  size  must  be  "  floated  "  freely 
over  the  gilt  surface),  and  then  a 
second  layer  of  leaf-gold  may 
be  laid  over  the  first.  After  this 
second  coat  has  received  its 
final  rubbing,  some  hot  solution 
may  be  floated  over  it,  to 
heighten  the  brilliancy  of  the  metal.  Practised  gilders 
impart  a  superior  lustre  by  pouring  very  hot  water 
over  the  gilding  ;  but  the  operation  is  attended  by  no 
slight  danger. 

Where  spirit  is  used  with  the  isinglass,  it  is  well  to 
let  the  gilding  remain  a  day  or  two  before  beginning 
the  ornamentation  upon  it ;  but  as  the  adhesion  grows 
firmer  with  course  of  time,  it  is  not  well  to  let  too  long 
a  space  elapse.  After  a  few  weeks  it  would  be  found 
'  an  exceedingly  difficult  matter  to  remove  the  super- 
fluous gold. 

Gold  in  the  form 
of  spangles  is 
sometimes  used  in 
the  decoration  of 
glass,  and  also  for 
opaque  surfaces, 
and  the  present 
may  be  a  proper 
place  in  which  to 
speak  of  the  method 
of  preparing  it.  The 
spangles  are  thus 
made  :  Take  any 
good  -  sized  glass 
bottle,  and  gild  it, 
using  the  isinglass 
and  water  solution. 
When  the  gilding  is 
completed,  give  the 
bottle  (so  far  as  the 
gold  extends)  a  coat 
of  copal  varnish. 
Drythis  thoroughly 
by  placing  it  in 
a  hot  situation. 
When  the   varnish 
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is  hardened,  let  the  bottle  cool,  and  fill  it  with 
cold  water.  Set  it  in  a  cellar,  or  other  cold  place, 
for  a  night ;  then  take  a  palette-knife,  and  holding 
the  bottle  over  a  large  sheet  of  paper  to  catch  the 
spangles  as  they  fall,  scrape  off  the  varnish  upwards. 
The  little  flakes  of  varnish,  which  fly  from  the  knife 
are  spangles,  each  one  of  them  carrying  its  fragment 
of  bright  gold.  If  the  chips  do  not  fly  off  smartly 
when  the  bottle  is  scraped,  it  will  prove  either  that  the 
varnish  was  imperfectly  dried,  or  that  the  bottle  had 
not  stood  long  enough  in  the  cold  for  its  coating  to  be 
rendered  brittle.  Deep  gold,  pale  gold,  or  silver  leaf, 
may  be  used  for  making  spangles. 

In  applying  these  spangles,  either  behind  glass  or 
upon  opaque  surfaces,  a  clear  varnish  must  be  used 
instead  of  size,  for  the  latter  would  tend  to  discolour 
the  gold.  If  the  space  to  be  covered  is  a  large  one,  it 
is  well  to  add  a  spot  or  two  of  oil  to  the  varnish,  to 
make  it  dry  more  slowly.  Spangles  require  a  much 
wetter  state  of  the  size,  or  substitute  for  size,  than 
leaf  gold,  and  must  be  applied  before  the  varnish  gets 
anything  like  dry.  They  should  be  dusted  on  to  the 
damp  surface  very  freely,  with  a  camel's-hair  brush. 

Some  allusion  has  already  been  made  to  the  very 
great  value  of   asphaltum,  or  Brunswick    black,  for 
various  purposes  in  bright  gilding.     One  of  its  uses 
may  be  seen  when  shading  is  necessary,  to  bring  out 
the  form  of  an  object  gilt   upon  glass.     The  butterfly 
and  cowslip,  Fig.  8,  may  serve  as  an  illustration  of 
this.     Supposing  the  back  of  the  glass  to  have  been 
gilt,  the  block  form  of  the  objects  has  to  be  drawn  on 
the  gold  in  Brunswick  black,  and  the  work  dried  for 
some  hours  in  a  warm  room.  The  superfluous  gold  has 
to  be  cleaned  oft"  in  the  usual  way.    Fresh  cotton-wool 
must  then  be  taken,  and  dipped  in  turpentine,  the 
back  of  the  glass  has  then  to  be  held  towards  the  fire  : 
and  when  the  asphaltum  is  somewhat    softened    by 
warmth,  the  turpentine  in  the  wool  will  easily  dis- 
solve, and  wipe  it    off,  without  disturbing  the  gold 
beneath.   Yet  both  the  gold  and  the  surrounding  glass 
will  appear  smeared  with    the    dissolved    Brunswick 
black,  so  that  a  second  piece  of  cotton-wool,  saturated 
like  the  first,  and  possibly  a  third,  may  be  required. 
Even  when  all  the  bituminous  colour  is  removed,  the 
gold  will  be  seen  to  be  somewhat  discoloured  with 
the  turpentine.      This    may  be  got    rid  of   by  first 
evaporating  the  spirit  by  warming  the  glass,  and  then 
rubbing  the  surface  over  with  a  piece  of  cotton-wool 
dipped  in  dry  finely-powdered  whiting.     The  whiting 
can  be  carefully  dusted  off  with  a  silk  handkerchief, 
and  the  gilding  will  appear  brighter  than  ever. 

We  have  now  the  block  form  of  the  flower  ant! 
insect  in  bright  gold,  and  showing  as  such  both  from 
the  front  and  back  of  the  glass.  We  lay  the  glass  on 
its  face  with  something  dark  beneath  it — black  paper 


or  cloth,  for  instance, — and  with  a  box  point  draw 
and  scratch  through  the  gilding  all  those  veinings  and 
lines  which  show  dark  in  the  illustration.  The  dark 
background  beneath  the  glass  will  make  these  mark- 
ings tell  up  clearly  and  distinctly  ;  or  the  operator  can 
try  the  effect  of  his  shading  in  different  colours  merely 
by  inserting  a  paper  or  cloth  of  that  colour  under  his 
glass.  The  box  point  should  be  wetted  from  time  to 
time  with  the  tongue.  If  the  gilding  has  become  so 
hard  as  to  be  scratched  with  difficulty,  soften  it  by 
breathing  upon  it.  Subsequent  painting  upon  the 
back  of  the  glass  wall  give  to  these  lines  of  shading 
the  tint  and  solidity  which  they  require. 

Should  the  operator  wish  to  have  his  work  in 
various  coloured  golds,  he  must  gild  and  draw  in 
Brunswick  black  each  part  separately,  and  clear  off 
the  superfluous  gold  as  each  is  done;  but  the  Bruns- 
wick black  must  be  cleaned  off  all  at  once.  Before  the 
uses  of  Brunswick  black  in  bright  gilding  were  known, 
a  design  such  as  the  present  would  have  been  shaded 
by  drawing  the  lines  in  black  varnish  paint  upon  the 
glass  before  gilding  ;  or  otherwise,  by  not  only 
scratching  in  the  lines  but  also  scratching  away  the 
whole  of  the  superfluous  gold  from  the  surrounding 
glass  with  the  box  point,  which  must  necessarily  have 
been  a  most  slow  and  tedious  operation. 

If,  instead  of  having  the  design  in  gold, and  the  back- 
ground in  colour,  it  is  proposed  to  paint  the  former, 
and  gild  the  latter,  the  objects — say  the  flower  and 
butterfly — will  have  to  be  placed  upon  the  glass  before 
the  application  of  the  gold.  The  wash  shading  and 
transparent  tints  will  first  have  to  be  put  in,  and  then 
the  opaque  ;  and  this  must  be  allowed  to  dry  thorough- 
ly before  the  gilding  of  the  background  is  commenced. 
If  the  background  is  to  be  of  solid  gold,  a  coat  of 
Brunswick  black  will  secure  it ;  if  it  is  to  be  a  gold 
diaper,  the  diaper  will  be  best  drawn  in  with  japan- 
ner's  gold  size  and  chrome  yellow. 

As  the  foregoing  directions  have  been  confined  to 
decoration  applied  to  the  back  of  the  glass,  we  may 
distinguish  that  with  which  we  have  dealt  as  "  back 
gilding'"  and  in  surface  gilding  on  glass,  the  gold  is  to 
be  applied  by  the  same  methods,  but  the  ornamenta- 
tion upon  it  will  then  be  best  drawn  in  copal  varnish. 
Should  the  operator  find  any  difficulty  in  distinguish- 
ing the  lines  so  drawn,  he  has  only  to  breathe  upon 
the  gold,  which  will  temporarily  deaden  it.  When 
the  lines  are  dry,  superfluous  gold  can  be  cleaned  off 
with  wet  cotton-wool  as  before. 

Before  leaving  this  section  of  the  subject,  the  ama- 
teur may  expect  some  notice  of  the  method  of  gilding 
upon  embossed  glass.  Except,  however,  that  a  some- 
what greater  proportion  of  isinglass  should  be  used  in 
the  size,  there  is  no  difference  whatever  in  the  modus 
operandi  of  gilding.     It  is,  therefore,  the  operation  of 
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embossing  upon  glass  which  must  be  described  in 
order  that  the  amateur  gilder  may  have  all  his  resources 
in  himself. 

The  principle  upon  which  embossing  on  glass  is 
effected,  is  that  of  protecting  those  parts  of  the  glass 
intended  to  remain  clear  and  polished  with  some  bitu- 
minous colour,  and  eating  away  the  parts  intended 
to  be  semi-obscure  with  an  acid  ;  then  if  the  glass  be 
gilt  all  over,  the  gold  leaf  covering  the  parts  which 
have  been  protected  will  appear  bright,  and  that  over- 
lying the  corroded  parts  will  appear  "  matted  "  and 
dull,  thus  affording  a  very  rich  variety  of  dead  and 
bright  gilding.  Viewed  from  the  front  the  dead  gold 
will  appear  raised  or  embossed. 

The  protecting  material  is  Brunswick  black,  and 
the  corroding  one  is  hydrofluoric  acid,  commonly 
called  fluoric  acid. 

When  the  writer  was  a  boy  this  acid,  which  pos- 
sesses the  singular  quality  of  corroding  all  vitreous 
surfaces,  was  very  difficult  to  obtain,  as  it  could  only 
be  kept  in  lead  or  silver  bottles.  Its  uses  were  few  at 
that  time,  and  he  had  to  obtain  it  by  pouring  sul- 
phuric acid  upon  fluor  spar,  the  fumes  of  which 
corroded  the  surface  of  the  glass.  Owing  to  the  dis- 
covery of  gutta-percha,  however  (the  material  of 
which  the  bottles  for  holding  hydrofluoric  acid  are 
made)  and  the  many  uses  of  the  acid  in  art  decora- 
tion, etc.,  which  have  come  into  vogue,  there  is  now 
no  difficulty  in  obtaining  hydrofluoric  acid  of  any 
manufacturing  chemist.  It  is  sold  in  gutta-percha 
bottles,  at  about  two  shillings  per  lb. 

Suppose  it  is  wished  to  ornament  a  piece  of  glass 
(plate-glass  should  be  used)  with  a  pattern  similar  to 
the  diaper  pattern,  Fig.  7,  page  149,  let  the  glass  be 
well  cleaned,  and  then  paint  in  all  the  ornamental 
design  in  Brunswick  black,  taking  care  not  to  touch 
the  glass  even  with  a  finger,  or  the  acid  will  not  bite 
evenly  on  the  spot  so  touched  ;  then  let  the  Brunswick 
black  ornamentation  remain  a  whole  day  to  get  dry 
and  hard. 

NSit  raise  a  little  ridge  of  wax,  or  Russian  tallow, 
all  round  the  edge  of  the  glass  like  an  embankment, 
so  as  to  form  the  piece  of  glass  into  a  trough  about 
half  inch  deep.  Then  pour  on  the  acid  (diluted  with 
about  two-thirds  of  its  bulk  of  water)  about  a  quarter 
inch  deep  all  over.  The  operator  must  take  care  that 
the  glass  lies  perfectly  horizontal,  for  if  a  greater  body 
of  acid  than  the  average  flows  to  any  one  part  of  the 
glass,  that  part  will  be  bitten  in  more  deeply  than  the 
others.  Hence,  also,  arises  the  necessity  for  using 
plate-glass,  since  its  surface  is  perfectly  flat.  At  this 
stage  of  the  operation  the  amateur  must  not  hold  his 
head  over  the  fumes,  for  they  are  very  poisonous, 
and  he  must  also  be  careful  not  to  get  the  acid  on  his 
hands,  or,  if  by  any  chance  he  should  do  so,  let  him 


wash  it  off  quickly  with  cold  water  or  sores  may  be 
caused.  Oiling  the  hands  before  performing  this 
operation  is  a  good  precautionary  measure. 

When  the  acid  has  remained  on  the  glass  about 
half  an  hour,  make  a  nick  in  the  wax  embankment, 
and  pour  off  the  acid  into  the  bottle  again  for  future 
use.  Then  wash  the  glass  free  from  any  trace  of  acid 
with  cold  water. 

All  parts  of  the  glass  protected  by  the  Brunswick 
black  will  now  appear  raised  above  the  general  sur- 
face, and  when  this  paint  is  cleared  off  with  turpentine 
in  the  manner  before  described,  the  ornamentation 
will  appear  quite  clear  and  polished,  while  the  unpro- 
tected parts  of  the  glass  will  be  semi-obscure,  from 
the  action  of  the  acid.  After  the  gilding,  the  parts 
protected  will  show  as  burnished  gold,  and  the  other 
parts  as  "  mat  "  gold. 

Embossed  glass  may  be  varied  with  pale  and  deep 
gold,  and  with  silver  leaf,  in  the  same  design,  by 
following  the  rules  laid  down  above  for  this  process. 

The  amateur  will  remember  that  embossing  is  a 
"back"  process,  and  he  must  therefore  reverse  all 
forms  which  require  it. 

Care  must  be  taken  to  keep  the  Brunswick  black 
free  from  hairs  and  grit,  or  the  protection  afforded 
by  it  from  the  acid  will  not  be  perfect. 

Brig/it  Gilding  on  Opaqtie  Polished  Surfaces. — On 
these  surfaces,  of  which  we  may  take  papier  inache  as 
a  type,  the  gilding  is  performed  in  the  same  manner 
as  on  glass  ;  except  that  in  the  water-size  employed 
spirit  should  be  dispensed  with,  or  used  very  sparingly. 
If  used  in  any  quantity,  there  is  danger  that  this 
ingredient  would  tend  to  fix  unnecessary  gold  too  firmly 
to  the  ground.  A  japanned  surface,  whether  its  base 
be  papier  mac  he  or  iron,  makes  an  admirable  one  for 
the  display  of  ornamental  gilding  ;  and  any  amateur 
gilder  who  may  wish  to  employ  his  skill  upon  it,  can 
procure  articles,  ready  for  the  operation,  from  the 
Birmingham  manufacturers. 

After  the  gold  had  been  laid  upon  the  surface,  the 
old  system  was  to  draw  the  ornamentation  upon  it  in 
copal  varnish,  and  then  to  clear  off  the  superfluous 
leaf.  But  since  the  properties  of  asphaltum  or  Bruns- 
wick black  have  become  known,  this  latter  material, 
used  as  directed  to  be  used  in  glass  gilding,  has 
superseded  varnish.  Japanned  surfaces  are  only  one 
class  among  many  adapted  to  this  kind  of  bright 
gilding.  Almost  any  bright  surface  is  sufficient — 
polished  wood,  for  instance,  vitreous  surfaces,  or 
polished  metal.  Yet,  with  all  these,  it  must  be  re- 
membered that  the  work  will  need  protecting  with  a 
coat  of  copal  or  other  varnish  ;  otherwise  the  gold 
will  be  liable  to  rub  off. 

On  such  shining  opaque  surfaces  it  is  easy  to  pro- 
duce bright  and  dead  gilding  at  a  single  operation, 
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and  that  without  waste  of  gold.  To  illustrate  this 
the  reader  is  referred  to  the  circular  design,  Fig.  9. 
In  this  design  the  parts  shown  black  are  to  be  drawn 
in  japanner's  gold  size  and  chrome  yellow  ;  and  when 
this  mixture  has  so  far  dried  as  to  be  merely  sticky, 
bronze  powder  is  to  be  rubbed  over  it  with  a  bob.  The 
bronzing  having  thoroughly  dried,  the  whole  surface 
will  have  to  be  gilt.  When  the  various  operations  of 
the  gilding  are  finished,  it  will  be  seen  that  all  those 
parts  which  were  bronzed  show  as  dead,  whilst  the 
other  parts  show  as  bright  gilding.  In  a  design  thus 
treated,  any  ornament  drawn  upon  the  gold  should  be 
in  copal  varnish ;  and  the  effect  will  be  best  if  the 
bright  gold,  as  in  the  illustration,  is  made  to  extend 
and  form  an  outline  beyond  the  dead  gold. 

Gilding  on  Cloth  or  Leather. 

As  this  art  requires  tools  which  the  amateur  cannot 
make  unless  he  has  considerable  skill  in  cutting 
metals,  or  has  a  knowledge  of  stereotyping,  in  case 
lettering  only  is  to  be  done,  a  very  brief  notice  will 
suffice.  Whatever  ornamental  pattern  is  wanted, 
must  first  be  cut  in  metal  in  the  same  way  as  a  block 
for  wood  engraving  is  cut — i.e.,  all  lines  and  forms 
intended  to  show  as  gold  must  stand  up  clear  above 
the  general  ground.  Formerly  brass  type  was  em- 
ployed for  lettering  ;  now,  however,  it  is  found  that  a 
"  stereo "  will  bear  heat  enough,  and  will  also  stand 
the  pressure  necessary  in  fixing  the  gold.  Orna- 
mental running  patterns  are  cut  on  little  rollers  of 
brass  called  "  mills." 

Cloth  is  "glaired"  over  once  with  white  of  egg 
well  "mulled"  (beaten  up),  then  wherever  gold  orna- 
mentation or  lettering  is  to  come,  the  leaf  gold  is  laid 
on.  The  tool,  block  or  stereo,  is  then  made  hot,  and 
is  pressed  down  with  considerable  force  into  the  sur- 
face of  the  material ;  wherever  the  heated  metal  comes 
down  upon  the  leaf  gold,  it  fixes  it,  and  the  waste  gold 
is  brushed  off  just  in  the  same  way  as  in  ordinary 
dead  gilding. 

For  calf,  first  sponge  the  leather  over  with  thin 
paste  water,  to  prevent  the  egg  being  absorbed  ;  then 
glair  the  surface  over  twice. 

For  Russia,  "  blind  "  first  with  the  brass  tool  {i.e., 
use  it  without  gold),  just  as  a  stamp  to  make  an  im- 
press in  the  leather,  then  pencil  in  the  letter,  etc., 
with  the  egg,  and  proceed  as  before. 

It  is  unnecessary  to  enter  into  a  more  minute 
description  of  the  process  of  gilding  on  cloth  or 
leather  here,  because  it  has  been  already  explained  in 
"  Bookbinding  for  Amateurs,"  in  the  Chapter  on 
"Finishing"  (see  Vol.  II.,  page  458),  in  which  the 
tools  and  appliances  that  are  required  in  order  to 
carry  it  out  with  completeness  are  illustrated,  and  the 
mode  of  using  them  very  clearly  described. 
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III.— OTHER  METHODS  OF  BORING, 
E  have  bored  and  coned  the  mandrel  head- 
stock,  and  for  the  most  part  fitted  it  to 
receive  the  mandrel.  But  as  it  ought  to 
have  the  bearings  further  rectified  by 
grinding,  it  may  be  as  well  to  say  a  few 
words  about  this  serviceable  operation .  Other  methods 
of  boring  are,  however,  also  given  in  the  present 
paper. 

A  grinder  is  a  cylinder  or  cone  of  some  rather  soft 
metal — lead,  or  tin,  or  type  metal,  or  pewter  being  com- 
monly used.  This  is  cast  on  a  square  bar  of  iron 
having  centres  deeply  drilled  in  the  ends.  The 
casting  is  made  of  the  exact  form  of  the  bearing 
required,  being,  in  fact,  frequently  cast  in  it,  but  some- 
times in  a  separate  mould  of  the  same  shape,  and 
then,  if  necessary,  turned  up  to  truth.  This  grinder 
is  smeared  with  emery  and  oil,  or  other  abrasive  sub- 
stance, and  caused  to  rotate  within  the  hole  which  it  is 
intended  to  finish.  The  result,  if  the  operation  is 
properly  carried  out  in  detail,  is  to  produce  a  beauti- 
fully smooth  and  correctly  formed  surface.  Towards 
the  completion  of  the  work  more  oil  and  less  grinding 
material  is  used,  and  oil  alone  gives  a  final  polish. 
Now  it  is  evident  that  this  operation  demands  a  good 
deal  of  time  and  care,  and  is  consequently  propor- 
tionately expensive.  It  is  therefore  omitted  in 
the  manufacture  of  cheap  lathes,  except  that  the 
mandrel  itself  is  not  unfrequently  made  to  serve  as  its 
own  grinder,  by  being  driven  for  some  time  by  steam 
power  when  it  has  been  fairly  fitted  by  turning,  some 
sort  of  grinding  substance  being  used  with  a  good 
proportion  of  oil.  This  is  bad  practice,  except  as  a 
final  operation,  for  which,  with  a  little  oilstone  powder 
of  finest  quality  and  a  copious  supply  of  oil,  such 
grinding  is  desirable  ;  the  last  touches  being  given  by 
using  oil  alone,  and  wiping  off  all  traces  of  the  pow- 
der. Emery  grinds  very  freely,  but  it  has  this  fault  : 
it  is  next  to  impossible  to  clean  it  entirely  off,  except 
when  used  on  hard  steel.  It  gets  embedded,  and 
hardly  ever  ceases  to  grind,  to  the  great  detriment  of 
the  mandrel  and  its  bearings.  Moreover,  if  a  steel 
mandrel  were  ground  into  bearings  of  softer  metal, 
it  is  not  the  latter  which  would  suffer  :  the  soft  metal 
is  ingrained  with  emery  and  grinds  away  the  harder 
material.  This  is  not  the  case  with  oilstone  powder, 
which  is  made  by  pulverising  oilstone  in  an  iron  mor- 
tar, and  sifting  the  residue  ;  using  first  the  coarsen 
and  then,  as  the  work  proceeds,  the  finer  particles. 
These  can  be  wiped  off  clean,  as  they  do  not  get  so 
completely  embedded  as  the  harder  and  more  angular 
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particles  of  emery.  Here  again  there  is,  of  course, 
strong  temptation  to  use  the  more  rapidly  grinding 
substance,  but  the  best  lathe-makers  never  risk 
by  such  work  the  reputation  they  have  gained  for 
what  is  known  as  best  work.  Such  being  the  process, 
let  us  see  how  it  can  best  be  carried  out  in  the  present 
case. 

The  grinder  is,  of  course,  in  shape  an  exact  coun- 
terpart of  what  the  mandrel  will  be,  and  observe  the 
whole  difficulty  of  fitting  it  arises  from  the  fact  that 


through  the  poppit  we  are  making,  we  have,  if  pos- 
sible, to  cast  the  grinder  upon  it,  within,  and  by  means 
of,  the  collar  bored  out.  We  thus  insure  its  accurate 
concentricity  with  the  centres  of  the  bar,  and  its 
accurate  fit  in  the  coned  head.  If  we  could  set  all  up 
on  end,  nothing  would  be  easier  than  to  pour  the  lead, 
after  stopping  up  one  end  of  the  conical  hole.  But  here 
we  have  the  work  in  the  horizontal  position  in  which  it 
was  bored,  and  we  should  carefully  keep  it  so,  merely 
following  up  the  boring  and  coning  by  grinding — but 


FIG.    16.— CASTING  A  GRINDER    IN   THE 
HEADSTOCK    COLLAR. 


FIG.    18. — BORING  IN  LATHE  WITH    SINGLE 
PLATE. 


FIG.    17. — BORING  THE  LOOSE  POPPIT. 


in  the  pattern  the  large  part  of  the  cone  is  inside  the 
head,  towards  the  back  centre  or  tail-pin,  which  sup- 
ports the  mandrel  at  the  other  end.  This  tail-pin  may 
be  fitted  before  the  final  grinding,  or,  for  the  present, 
a  temporary  one  may  be  substituted.  Having,  how- 
ever, worked  so  far  in  one  special  manner,  we  may  go 
a  step  further,  and  use  the  boring-bar  to  cast  the 
grinder  upon,  placing  it,  as  before,  between  the  centres 
of  the  lathe  used  for  doing  the  work.  All  we  have 
to  do  is  to  substitute  a  grinder  of  lead  for  the  cones 
already  used. 

Placing  the  bar  in  the  lathe  centres,  and  passing  it 


not  if  we  can  possibly  avoid  it  shifting,  in  the  least,  the 
poppit  and  other  apparatus.  The  simplest  way  is  to 
get  some  good  clay,  stiff  and  not  too  wet,  and  build  it 
up  about  the  poppit  so  as  to  construct  a  funnel-shaped 
bed  to  guide  the  melted  lead  into  the  collar.  Clumsy 
plan,  no  doubt,  but  efficient  ;  and  I  am  not  supposing 
the  reader  to  have  proper  lathe-making  appliances,  or 
a  stock  of  borers  ready  to  hand.  Fig.  16  represents 
this  :  First,  a  wad  of  clay,  A,  at  the  small  end  of  the 
collar  to  stop  the  outflow,  and  then  a  good  strong  wall 
as  shown  at  B,  forming  what  founders  would  call  a 
"  runner,"  to  guide  the  lead  into  the  hole.     The  collar 
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should  be  slightly  oiled  to  prevent  the  metal  sticking 
to  it.  There  is  an  object  in  running  the  metal  from 
the  inside,  z>.,the  large  end  of  the  conical  collar.  You 
want  it  to  project  slightly  there,  and  the  metal  must 
rise  at  least  to  the  line  a  b,  and  if  it  is  above  it  with 
a  good  head  of  metal,  it  is  more  likely  to  form  a  solid 
mass,  making  a  good,  firm,  smooth-faced  grinder. 
When  the  metal  is  cold,  the  superfluous  portion  must 
be  sawn  off,  and  the  projecting  part  shaped  up  with  a 
turning  tool,  or  rasped  off  at  the  back.  But  it  will  be 
better  to  turn  it  in  continuation  of  the  cone  so  as  to  get 
a  short  conical  part  to  stand  out  beyond,  the  poppit. 
For  this  purpose  the  cone  must  be  slacked  back  so  as 
to  revolve  freely.  The  clay  process  (clumsy  as  it 
seems)  will,  in  reality,  save  a  good  deal  of  trouble  and 
difficulty.  In  the  first  place,  nothing  is  moved  from 
position  ;  and  all  (conical  borer  now  included)  remains 
true  to  centre,  just  as  when  the  boring  was  done.  In 
the  next  place  the  conical  borer  needs  no  turning  (as 
it  will  do  if  it  is  cast  on  the  bar  in  a  separate  mould), 
but  is  of  the  exact  shape  of  the  collar,  and  is  already 
in  its  place  ready  for  work.  The  only  drawback  is,  that 
being  a  fixture  to  the  bar,  when  it  has  done  its  work  it 
must  be  either  melted  off  or  turned  off,  unless  it  can 
be  loosened  by  hammering,  which  is  not  often  the 
case.  No  harm,  however,  will  result  from  melting  it 
off,  if  the  grinder,  with  its  bar,  is  allowed  first  to  go 
right  back  away  from  the  collar.  It  is  plain  that  for 
lathe-making,  as  a  trade,  all  makeshift  appliances  can 
be  set  aside,  and  must  be  set  aside  to  make  the  work 
pay  ;  and  here,  instead  of  our  clay  hopper  to  receive 
the  melted  lead,  we  might  cast  separate  conical 
grinders  similar  to  the  mills  for  coning.  But  they 
must  be  bored  to  slip  on  the  bar,  and  then  turned  to 
the  exact  cone  required.'  Separate  loose  ones  can,  of 
course,  when  done  with,  be  slipped  off  the  bar,  and 
laid  aside,  and  are  more  legal  representatives  of  work- 
shop appliances  than  the  kind  I  have  detailed.  But 
neither  are  they  so  quickly  made,  nor  any  better  when 
made  ;  and  in  writing  for  amateurs  I  think  it  is  quite 
as  well  to  give  suggestions  for  all  kinds  of  easily- 
arranged  makeshift  appliances. 

Amateurs  want  rather  methods  which  they  can 
readily  carry  out  with  a  few  ordinary  tools  than  those 
followed  by  manufacturers  who  make  scores  of  lathes 
of  one  exact  size,  and  can  therefore  economically  pur- 
chase special  machines  for  their  accurate  construction. 
I  might,  for  instance,  tell  an  amateur  how  screws  and 
nuts  are  made  by  the  trade  so  well  and  quickly,  but 
I  should  do  them  better  service  to  describe  the  easiest 
way  for  an  amateur  to  make  them. 

In  a  lathe  manufactory,  again,  where  the  work  is 
carried  out  as  it  ought  to  be,  all  the  boring  is  done  at 
once — i.e.,  the  two  collars  of  the  mandrel  headstock 
and  that  of  the  movable  poppit  arc  bored  together, 


one  bar  passing  through  all.  This  secures  absolute 
precision,  but  it  needs  special  appliances  for  carrying 
forward  either  the  cutters  of  the  boring  bar  or  the  work 
that  is  being  done  by  its  aid.  Hence  the  immense 
advantage  to  a  metal  worker  or  machinist  of  a  slide 
lathe  in  which  the  saddle  of  the  slide-rest  is  automa- 
tically carried  forward.  Without  this  a  boring  bar — 
so  useful  and  efficient — is  almost  useless.  We  will 
now,  as  we  are  considering  the  matter  of  boring,  go  on 
with  the  movable  poppit,  which  will  be  like  Fig.  17, 
A  and  E.  First  dress  with  a  file  the  face  of  the 
rough  casting  to  a  tolerably  true  surface,  and  then 
mark  as  before  the  gauge  lines  a,  b,  c,  d,  e,f,  shown  at 
c.  The  intersection  of  the  main  vertical  and  horizon- 
tal lines  will  give  the  point  at  which  the  drill  is  to 
enter,  and  a  similar  point  at  the  back  is  found  in  the 
same  way,  and  deeply  indented  with  the  punch.  I 
am  supposing  the  cylinder  not  cored  out,  as  it  seldom 
is  so  in  a  casting  of  a  3  inch  lathe.  The  poppit  can 
now  be  drilled  by  being  placed  as  in  Fig.  17,  D,  be- 
tween the  drill  and  back  centre,  it  being  reversed  when 
the  drill  has  penetrated  half  way  through.  The  en- 
larging of  the  hole  I  need  not  detail.  It  can  be  done 
with  drills  and  finished  with  a  reamer,  as  described  in 
previous  pages  ;  but  it  needs  to  be  done  very  truly, 
leaving  a  hole  accurately  cylindrical.  Even  this  in  a 
first-class  lathe  would  be  finished  by  grinding,  but  it 
would  be  in  this  case  a  far  easier  job  than  it  was  to 
grind  the  core.  Here  a  cylinder  of  lead  smeared  with 
emery  and  oil  would  be  mounted  in  the  lathe,  and  so 
small  an  article  could  be  held  in  the  hand  and  worked 
to  and  fro  with  the  greatest  ease,  cleaning  and  correct- 
ing the  bore.  The  work  must  not  be  allowed  to  stand 
still,  but  ceaselessly  shifted  to  prevent  the  emery  from 
grinding  a  series  of  rings  inside  it.  The  grinder  should 
be  twice  as  long  as  the  hole  has  to  be,  and  can  be  cast 
and  turned.  It  need  not  be  cast  inside  the  cylinder. 
By  such  means,  carefully  used,  a  true  and  highly 
polished  hole  can  be  very  readily  made.  It  will  be  ob- 
served that  I  did  not  suggest  fitting  the  poppit  to  the  bed 
first,  before  boring  it,  and  it  was  for  this  reason  that 
if,  when  the  cylinder  and  its  centre  are  inserted,  the 
point  should  prove  too  high,  or  on  one  side  of  the 
axial  line,  when  brought  up  to  the  centre  point  of  the 
mandrel,  it  can  be  adjusted  to  exact  truth  on  fitting  the 
poppit  to  the  bed.  If  fitted  first  and  then  bored 
slightly  out  of  truth,  it  would  be  difficult  or  impossible 
to  correct  the  error. 

It  was  my  intention  to  omit  one  other  way  of  doing 
all  this  boring  work,  but  as  it  will  give  an  insight  into 
some  special  lathe  operations,  I  have  determined  to 
introduce  it.  I  doubt  if  it  will  be  easier  than  mere 
drilling  and  reaming,  but  where  the  lathe  is  not  self- 
acting  and  a  boring  bar  cannot  be  used,  and,  more- 
over, it  is  a  perfectly  correct  and  workmanlike  way. 
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The  poppit  to  be  bored  is  mounted  on  a  face- 
plate chuck,  and  the  bore  is  turned  out  with  one 
of  the  ordinary  inside  holing  tools  fixed  in  the  slide- 
rest.  The  real  difficulty  is  to  mount  the  work  truly 
and  securely,  and  this  method  is  chiefly  available 
where  the  casting  is  cored  out  and  not  solid,  as  I  have 
supposed  this  to  be.  Indeed,  it  is  nearly  always  solid 
in  a  3  inch  casting.  It  must  be  remembered  that  we 
have  to  make  the  bore  accurately  at  right  angles  to 
the  flat  face  of  the  poppit,  which,  therefore,  should  be 
first  filed  quite  level.  The  base  of  the  poppit  should 
also  be  trued  up  to  a  level  surface  before  commencing 
to  bore  it. 

Having  done  this,  and  lined  out  and  marked  the 
centres,  we  have  to  mount  it  on  the  lathe  in  such  a 
way  as  to  bring  the  axial  line — i.e.,  the  line  of  the 
marked  centres — quite  true  with  those  of  the  lathe  in 
which  the  work  is  to  be  done.  The  orthodox  method, 
and  by  far  the  best,  is  to  use  what  is  called  an  angle- 
plate,  bolted  to  the  faceplate.     This  angle-plate  has 

j  Lirfaces  exactly  at  right  angles.  I  have  shown  such 
a  plate  at  Fig.  iS,  A,  in  perspective.  It  is  of  cast  iron, 
with  slots  and  bolt  holes,  and  the  outside  faces  are 
accurately  planed.  At  B  it  is  seen  in  profile  with  the 
poppit  on  it,  c  being  the  face-plate  of  the  lathe  to 
which  it  is  attached;  and  it  will  be  evident  that  if  b  c 
is  square  to  a  b,  the  axial  line  D  E  may  be  brought 
accurately  true  to  the  lathe  centres.  A  drill  brought 
up  to  the  work  by  the  back  centre  d  will  go  straight 
and  true  through  the  cylinder,  or  (which  is  the  better 
tool)  an  engineer's  half-round  bit,  e,  will  go  through  and 
finish  the  bore  almost  to  a  hair  at  one  cut,  only  a 
recess  must  be  first  turned  to  receive  its  end  and  give 
it  a  true  start.  If  the  casting  is  already  cored  out,  I 
should  most  certainly  make  the  end  of  the  hole  true 
with  an  inside  tool,  held  in  the_  slide-rest  to  a  depth  of 
quarter  of  an  inch  or  so,  and  then  send  the  bit  through 
as  shown.  This  can  be  followed  by  an  inside  tool, 
nicely  ground  and  set  to  a  light  cut,  to  finish  exactly 
to  the  size  needed.  In  adjusting  the  angle-plate  and 
the  work  the  lathe  centre  becomes  of  great  service  if 
it  can  be  used  with  the  face-plate.  In  some  lathes  the 
face-plate  has  a  thoroughfare  hole,  and  the  live  cenire 
can  pass  through  it  into  its  hole  in- the  mandrel.  In 
others  the  two  will  not  go  together,  the  central  part  of 
the  face-plate  being  solid.  If  it  is  thus  made  it  is  a 
good  plan  to  drill  it  to  receive  its  own  small  centre- 
point,  to  assist  in  such  a  job  as  the  present.  The  point 
of  it  will  then  be  placed  in  the  centre  punch  mark  at 
a,  and  the  point  of  the  back  poppit  in  the  opposite  one 
at  e,  the  poppit  having  been  secured  to  the  angle- 
plate.  The  bolts  %,  /•,  having  been  slacked  to  allow 
of  this  adjustment  to  the  line  of  centres,  are  then  to 
be  carefully  tightened.  For  this  job  I  would  use  a 
centre-point  at  a;  of  brass  or  hard  wood,  so  that  having 


served  its  purpose,  it  might  be  cut  away  by  the  borer 
when  it  meets  it. 

Where  an  angle-plate  is  in  stock  this  is  a  satisfac- 
tory method,  but  few  amateur's  lathes  are  so  fitted, 
and  in  such  a  case  it  is  so  difficult  to  mount  such  a 
thing  as  a  poppit-head  securely  and  truly,  that  the  mode 
previously  given  will  generally  be  the  easier  and  safer. 
Fig.  17,  for  instance,  presents  no  practical  difficulty  if 
the  wood  blocks  are  of  correct  height  and  so  arranged 
as  to  allow  the  poppit  to  advance  smoothly  and 
steadily  as  the  drilling  proceeds.  It  is,  in  fact,  the 
converse  of  Fig.  iS.  A  good  twist-drill  will  bore  a 
nice  cylindrical  hole  if  carefully  started.  For  the  more 
readily  mounting  the  poppit,  a  block,  E  (Fig.  17),  can  be 
made  to  fit  between  the  lathe  bearers,  having  a  mor- 
tise to  take  the  tenon  of  the  poppit,  which  is  then 
secured  by  its  own  bolt,  fitted  for  the  purpose.  Pack- 
ing strips  a  b,  on  each  side,  of  hoop-iron,  can,  if 
needed,  be  used  to  raise  the  poppit  to  its  proper  height 
so  as  to  place  the  axis  of  its  cylinder  in  the  line  of 
centres.  This  contrivance  will  form  a  rough  substi- 
tute for  the  saddle  of  a  traversing  slide-rest.  The 
easiest  way  to  make  it  is  to  plane  up  a  bit  of  board 
on  both  sides  of  sufficient  thickness,  and  to  attach  the 
tenon  by  screws.  The  under  side  is  not  easy  to  get 
truly  flat  if  the  whole  is  cut  out  of  a  solid  block.  In 
the  present  case  we  shall,  of  course,  need  a  block  2 
inches  thick.  The  tail-pin,  answering  to  P  of  Fig.  17, 
must  be  consideied  in  my  next  paper.  It  used  to  be 
made  as  a  plain  pointed  screw  of  steel,  tapped  into 
that  part  of  the  poppit  ;  but  however  carefully  made, 
it  was  apt  to  prove  slightly  untrue,  so  that  although  in 
some  one  or  two  positions  the  point  was  precisely  in 
the  axial  line  or  line  of  centres,  the  slightest  turn  given 
to  advance  it  to  take  up  wear  on  the  part  of  the  man- 
drel was  apt  to  throw  it  out  of  truth  ;  it  is  now,  there- 
fore, made  as  a  plain  cylinder  with  a  screw  and  nut 
only  at  each  end,  for  which  directions  will  follow  in 
my  next. 

( To  be  continued '.) 
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HERE  are  few  instruments  of  a  scientific 
nature  better  calculated  to  entertain  and 
instruct  than  a  microscope  ;  and  I  pre- 
sume most  persons  have  at  some  time 
felt  a  desire  to  possess  one,  that  they 
might  witness  some  of  the  otherwise  hidden  beauties 
of  nature. 

There  are  also  multitudes  of  individuals  who  have 
either  seen  or  heard  of  the  glories  of  the  polariscoj  e, 
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A,  Eye  Lens. 

B,  Field  Lens. 

C,  Object  Lens. 


and  who  would  gladly  possess  themselves  of  one  but 
for  the  prohibitive  price. 

It  is  my  purpose  to  describe  the  construction  of 
these  instruments,  with  other  matters  of  interest  con- 
nected therewith,  in  such  a  manner  that  any  ordinary 
person  may  have  for  really  a  few  shillings  an  instru- 
ment which  shall  afford  them  genuine  information 
and  pleasure.  But  let  me  say  at  the  outset,  it  must 
not  for  a  moment  be  supposed  that  the  instrument  will 
be  as  elegant  or  effective  as  one  which  shall  cost 
pounds  ;  yet  at  the  same 
time  it  must  be  remem- 
bered that  many  discoveries 
have  been  made  and  much 
good  work  has  been  done 
in  science  by  instruments 
rude  in  their  construction. 
No  doubt  some  of  my 
readers  have  seen  some- 
thing of  "  Glass  and  Brass 
v.  Bug  and  Slug."  "  Glass 
and  Brass "  are  good  in 
their  place,  and  we  delight 
in  a  well-finished  instru- 
ment ;  but,  after  all,  it  is 
the  "Bug  and  Slug"  we 
want  to  know  about,  and  if 
we  can  get  the  information, 
it  matters  but  little  as  to 
the  beauty  and  finish  of 
the  instrument. 

What  you  principally 
want  is  an  instrument 
which  shall  be  inexpensive, 
yet  reveal  something  of  the 
wonders  of  nature.  And  I 
have  no  doubt  that  some 
who  may  follow  my  direc- 
tions will  have  a  taste 
created  which  will  ulti- 
mately lead  them,  as  in  my 
own  case,  to  go  in  for  some- 
thing better.  As  to  the  history  of  the  microscope,  I 
will  say  nothing,  as  that  is  beyond  my  purpose— all 
that  can  be  got  elsewhere.  Neither  shall  I  say 
anything  on  the  laws  of  optics  beyond  what  is  abso- 
lutely necessary  to  elucidate  my  subject. 

We  will  first  describe  in  general  the  various 
essentials  of  a  microscope,  and  then  proceed  to  in- 
dicate how  to  construct.  First  of  all  we  must  procure 
the  lenses.  These  must  be  purchased  at  an  optician's. 
There  are  two  distinct  classes  of  lenses — the  chromatic 
and  achromatic.  The  first  will  give  a  fringe  of  colour 
to  an  object  viewed  through  it  ;  this,  however,  may 
be  modified  to  some  extent  by  careful  focussing,  and, 


C 
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to  a  beginner,  is  not  of  so  very  great  importance. 
In  the  achromatic  lens  there  is  no  coloured 
fringe  to  the  object  viewed,  as  the  principal  lens 
is  built  up  of  several  pieces  of  glass  of  different 
density,  so  that  the  aberration  of  light  is  corrected. 
In  all  expensive  instruments  these  are  employed. 
Still,  I  again  observe  good  work  has  been  done 
by  the  common  lens,  both  in  the  microscope  and 
telescope.  Secondly,  we  must  have  a  tube  in  which 
the  lenses  are  held  in  place  ;  thirdly,  a  convenient 
stand  or  support  for  tube  ; 
fourthly,  a  stage  on  which 
to  place  the  object  to  be 
viewed ;  and,  last  of  all, 
some  means  for  directing 
the  light  on  or  through  the 
object  so  placed. 

The  lenses  you  can  pur- 
chase at  an  optician's  for 
something  like  3s.  6d.  You 
can  procure  from  Mr.  J. 
Lancaster,  Colmore  Row, 
Birmingham,  a  set  equal 
to  your  present  need  at 
the  price  indicated  ;  he  is 
always  wishful  to  help  the 
amateur  worker,  as  I  know 
from  experience.  These 
lenses  will  consist — first,  of 
a  small  one,  termed  the 
A,  A,  Tube  ;  B,  B,  Wire  in-  object-glass,  and  is  conse- 
serted  at  bottom  of  Tube  to  quently  placed  next  the 
support  Field  Glass  C ;  D,  D,    0Dject ;  then  there  will  be  a 


FIG. 


-EYE-PIECE     TUBE 
SECTION. 


Tube  within  A,  A,  serving  to 


large   lens   or  field  glass  ; 


keep  Field  Glass  in  position, 

and  to  support  Stop  on  Dia-  and-  thirdly,  another  small 

phragmE.E;  F,F,  Short  Tube  one,  though  not   so   small 

to  hold  Eye  Lens  G,  slipped  as  the  first,  called  the  eye- 


into  Tube  A,  A,  at  top ; 
H,  H,  Stop  to  support  Eye 
Lens  G  ;  K,  K ,  Disc  cover- 
ing in  short  Tube  F,  F, 
with  central  hole  L,  over  Eye 
LensG. 


piece.  The  position  of 
these  will  be  seen  in  Fig.  1. 
Observe  the  convex  side 
of  object-glass  must  be 
uppermost,  and  the  convex 
sides  of  field-glass  and  eye-piece  downwards.  We  now 
want  a  body  tube,  or  power  tube,  as  it  is  sometimes 
called  ;  this  may  be  made  of  various  materials — as 
paper,  tin  plate,  or  brass. 

I  think  the  cheapest  and  easiest  way  will  be  to 
make  this  tube  of  tin  plate.  Many  years  ago  I  drew 
what  I  wanted,  and  gave  it  to  a  tin-plate  worker,  who 
made  all  I  wanted  for  a  shilling,  saving  me  much 
trouble.  I  will  give  working  drawings  and  directions  ; 
so  if  you  can  use  a  soldering  bit,  you  can  do  it  your- 
self. If  you  wish  to  do  it,  even  after  a  more  simple 
fashion,  take  brown  paper;  cut  a  length  half-inch  wider 
than  the  tube  is  to  be  long.      Having  glued  one  side, 
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wrap  it  round  a  round  piece  of  wood  ;  when  the  glue  is 
dry,  put  another  strip  of  paper  over  the  first  strip ;  let 
it  dry,  and  proceed  in  this  way  until  you  have  a  tube, 
say  J^th  inch  thick — it  will  be  very  firm  and  strong. 

If  you  desire  something  better  than  either  of  the 
foregoing,  then  procure  a  piece  of  brj  tubing  of  the 
requisite  dimension;  this  may  be  procured  of  any  good 
gas-fitter,  or,  better  still,  of  a  mathematical  instru- 
ment maker.  Whatever  it  may  be  made  of,  it  must 
be,  when   completed,  7   inches   long  by    i|  inch   in 


that  it  will  fit  into  the  short  tube  tightly.  Take  a 
piece  of  cardboard  ;  cut  out  a  circular  piece  the 
diameter  of  tube,  with  a  hole  in  centre  ;  firmly  glue 
this  disc  to  the  paper  tube.  You  can  resort  to  any 
device  for  making  it  strong — such  as  getting  a 
lady  to  neatly  sew  the  tube  and  disc  around  the  edge, 
or  by  gluing  strips  of  paper  up  the  side  and  over  the 
end.  This  tube  must  be  just  1  inch  long.  Now  drop 
in  your  large  lens  carefully,  convex  side  outwards  ; 
then  slip  in  the  paper  tube.     This  will  now  serve  two 


FIG.  4. — TUBE  AND  STAND 
in  section.  Scale  two- 
ninths  full  size. 

A,  Eye  piece  Tube  ;  B, 
Top  of  Stand  with 
Collar H;  C,  C,  Pillars; 
D.  Stand  for  Object ;  E. 
Mirror  ;  F,  Block  to 
which  pillars  are 
Screwed  ;  G,  Base  ;  K, 
Lower  end  of  Pillar  with 
Screw  entering  F. 


FIG.    6. — BASE    BOARD   IN    PLAN. 

References  to  letters  as  in  Fig  4.     Scale  two-ninths  size. 


internal  diameter.  Care  must  be  taken  that  all  ends  of 
tubes  must  be  made  as  square  with  the  sides  as  possible. 
You  will  now  require  the  eye-piece  (Fig.  2).  Make 
or  procure  another  piece  of  tube  2  inches  long,  that 
will  slip  tightly  into  the  power  tube.  Take  a  piece  of,say, 
copper  wire  about  the  size  of  straw;  make  it  into  a  ring 
to  fit  tightly  into  the  short  tube;  bring  it  flush  with  edge 
of  tube,  and  run  a  bit  of  solder  around  on  the  edge.  Of 
course,  I  take  for  granted  you  can  "  tinker  "  a  little  ; 
this  wire  will  now  form  a  ledge  inside  the  tube,  on 
which  the  field  lens  will  rest.  Now  make  a  tube  of 
brown  paper  (as  I  described  just  now),  and  make  it  so 


FIG.   5. — SUPPORT  FOR  TUBE. 
References  to  letters  as  in  Fig.  4.     Scale  two- 
ninths  size. 


purposes  :  the  lower  edge  will  keep  the  lens  steadily 
in  its  place,  whilst  the  disc  with  a  central  hole  will 
form  a  ''  stop,"  necessary  to  cut  off  certain  rays  of 
light,  and  so  diminish  the  chromatism  or  coloured 
fringes  to  the  object  viewed.  I  must  refer  my  readers 
for  the  why  and  wherefore  of  this  to  some  book  on 
optics.  My  object  is  to  give  working  instructions, 
and  the  space  at  my  command  will  not  permit  me 
to  go  into  all  the  details  in  reference  to  light.  Suffice 
it  to  say,  there  must  be  a  "  stop  "  to  cut  off  the  rays  of 
light  which  come  through  the  edge  of  the  lens,  and 
leave  us  the  central  rays  only  to  work  with.     We  must 
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now  proceed  to  fix  our  eye-piece.  Make  a  short 
tube  to  fit  tightly  into  the  eye-piece  §  inch  long  ;  to 
this  tube  solder  an  end,  which  should  be  slightly 
larger  than  the  tube.  In  this  end  there  must  be  a 
hole  in  diameter  about  fth  less  than  the  eye  lens. 
Care  must  be  taken  that  this  hole  is  quite  in  the  centre. 
Take  a  piece  of  thick  cardboard  ;  cut  out  a  disc  to  fit 
into  this  eye-piece  tube  with  a  central  hole  the  exact 
size  of  your  lens.  Put  it  to  lie  on  the  end  of  the  tube- 
Now  take  the  lens  and  press  it  into  the  hole  made  for 
it.  If  the  hole  is  cut  carefully,  it  will  hold  the  lens 
quite  in  the  centre  over  the  hole  in  the  end  of  the  tube. 
To  make  it  secure  in  its  place  cut  another  disc  of  card- 
board with  a  central  hole  the  exact  size  of  the  hole  in 
the  end  ;  press  this  disc  down  upon  the  other,  and  it 
will  effectually  keep  the  lens  in  its  place.  I  must 
again  say  that  care  must  be  taken  to  make  the  holes 
quite  central.  Now  slip  this  tube  into  the  tube 
carrying  field  lens,  and  you  will  have  a  good  working 
eye-piece.  Nothing  further  need  be  done  but  black 
the  inside  of  tubes  to  prevent  reflection  ot  light. 

This  eye -piece  is  now  slipped  into  the  power 
tube. 

We  have  next  to  arrange  the  object  lens. 
Make  a  tube  one  inch  long  (Fig.  3),  same  diameter 
as  eye-piece,  so  as  to  fit  tightly  in  power  tube.  Solder 
an  end  with  the  central  hole  \  inch  diameter  ;  let  the 
end  be  slightly  larger  than  the  tube,  so  as  to  form  a 
flange  slightly  greater  than  the  thickness  of  body 
tube;  this  will,  as  in  the  case  of  the  eye  tube,  facili- 
tate its  withdrawing  or  replacing,  as  it  will  give  the 
finger  and  thumb  something  to  lay  hold  on. 

There  must  now  be  placed  in  the  tube  a  disc  of 
thick  card  paper,  with  a  central  hole  to  receive  the 
lens  and  keep  it  in  place,  as  in  the  eye-piece. 

Now  insert  the  object  tube  in  one  end  of  power 
tube,  and  the  eye-piece  with  its  two  lenses,  and  stop 
in  the  other  end  ;  and  if  you  have  attended  to  the 
directions  you  will  have  a  very  serviceable  instrument 
so  far  as  you  have  gone.  Fcr  further  instructions  I 
need  only  refer  the  reader  to  the  diagrams,  which  are 
fully  explained  by  their  inscriptions.  I  may  say  that 
all  the  tubes  used  in  the  construction  of  the  micro- 
scope can  be  made  of  tin  plate  if  it  be  found  easier 
to  make  a  tube  in  tin  than  in  paper.  The  inside  of 
all  the  tubes  must  now  be  made  a  dead  black.  I 
think  you  may  succeed  best  in  doing  this  by  taking 
lamp  or  gas  black.  Mix  it  with  turps,  and  just  a  little 
varnish  of  any  kind,  so  as  to  give  it  adhesiveness  ; 
the  outside  can  be  left  plain,  or  lacquered  to  taste. 

We  now  come  to  consider  the  stand.  This  is  a 
very  important  element  in  a  useful  instrument.  In 
the  more  expensive  ones  a  great  deal  of  ingenuity 
and  skill  is  expended.  The  two  requisites  in  a  good 
stand  are,  first,  steadiness ;  secondly,  that  it  may  be 


set  at  any  angle  for  the  sake  of  light  and  convenience 
in  viewing  the  object. 

I  have  devised  a  stand  which  I  think  will  give  all 
the  steadiness  which  the  microscope  will  require,  and 
which  can  be  inclined  to  any  angle.  It  must  be  un- 
derstood that  the  higher  the  power  greater  must  be  the 
steadiness,' inasmuch  as  every  movement  or  vibration 
is  magnified  precisely  as  an  object.  But  as  the 
power  used  by  our  microscope  will  probably  be  from 
1  inch  to  h  inch,  the  stand  that  I  have  contrived  will, 
if  properly  made,  give  all  the  steadiness  required.  I 
may  say,  further,  that  usually  an  arrangement  is  made 
for  raising  or  lowering  the  tube  by  rack  or  chain 
work,  so  as  to  bring  the  object  in  cus,  and  in  instru- 
ments where  high  powers  are  used,  a  fine  adjustment  is 
used  as  well ;  but  good  work  can  be  done  with  a 
1  j  inch  object  glass  without  any  such  arrangement, 
the  tube  being  moved  directly  by 'the  hand. 

I  think  the  section  of  stand  and  tube  complete  in 
Fig.  4  will  almost  be  sufficient  without  much  explana- 
tion. It  is  two-ninths  actual  size.  First  we  must 
make  a  collar  for  the  tube  to  work  in.  Here  you  will 
need  a  lathe  to  do  the  work  in  a  satisfactory  manner. 
Take  a  piece  of  mahogany  1  inch  thick,  a  little 
larger  than  four  times  the  size  indicated  by  Fig.  5, 
that  being  only  two-ninths  the  size.  Now  take  another 
piece  the  same  thickness,  but  which  need  not  be  quite 
so  large,  and  firmly  glue  on  to  it;  or  one  piece  2  inches 
thick  will  answer  as  well.  Screw  it  to  a  face  plate, 
turn  down  the  boss  any  pattern  you  choose.  I  have 
just  indicated  a  plain  collar  as  H,  Fig.  4.  When  the 
boss  or  collar  is  turned,  bore  without  removing  from  the 
face  plate  a  central  hole,  which  must  be  a  tight  fit  for 
the  power  tube.  If  you  can  get  to  a  lathe  you  will 
not  find  this  at  all  a  difficult  matter,  though  you  have 
but  the  smallest  experience  with  such  a  tool.  I  have 
found  that,  given  a  strong  will  and  tools,  a  person  can 
do  just  what  he  will.  When  your  turning  is  finished, 
remove  and  fashion  as  per  sketch.  Perhaps  the  easiest 
plan  will  be  to  draw  with  rule  and  compasses  a  figure 
on  paper  ;  paste  it  on  the  underside  of  wood  and  cut 
with  small  saw,  and  finish  with  rasp  and  sand-paper. 
Now  turn  or  procure  two  pillars,  as  C,  C,  Fig.  4,  and 
firmly  glue  them  into  the  collar  B. 

Next  procure  your  base-board — a  piece  of  mahog- 
any, say  9  inches  square,  I  inch  thick.  In  the  centre 
glue  on  and  screw  a  piece,  F,  lA  inch  by  I  inch,  and 
the  exact  length  to  fit  between  the  legs  c  ;  fasten  it 
by  the  I  inch  edge,  so  that  it  shall  stand  up  Ij  inch 
from  the  level  of  base.  Drill  a  hole  in  each  leg  to 
take  a  brass  nut  a  trifle  larger  than  screw.  Now 
screw  legs  to  the  block  F,  as  shown  at  K.  It  will 
be  found  that  the  stand  will  swing  at  any  angle 
for  convenience  in  viewing  objects.  I  have  pur- 
posely anticipated  two  or  three  little  matters  for  the 
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sake  of  completing  the  stand  so  far  ;  so  now  will  go 
back  again.  We  want  a  stand,  D,  to  hold  the  object ; 
for  this  purpose  get  a  piece  of  sheet  brass,  or,  cheaper 
still,  stout  tin  plate,  either  round  or  square,  as  you 
choose  ;  round  will  look  nicer.  Let  it  be  just  li  inch 
wider  than  the  distance  between  the  legs  in  the  centre  ; 
make  round  hole  large  enough  to  take  tightly  a  piece 
of  brass  tube  I  inch  inside  diameter.  Cut  the  tube 
I  inch  long,  square  ends  nicely  ;  fix  it  in  stage,  then 
run  a  little  solder  in  the  angle  all  around,  on  the  under 
side.  Now  put  two  saw  cuts  in  the  legs,  as  shown  ; 
be  careful  that  they  shall  be  only  large  enough  to  take 
the  stage  tightly.  Should  this  part  not  be  according 
to  your  mind,  make  it  strong  by  means  of  angle 
pieces;  take  a  piece  sheet  brass  I  inch  by  i  inch,  bend 
it  in  centre  at  right  angle  :  through  one  limb  bore 
hole,  solder  the  other  limb  to  under  side  of  stage ;  put 
stage  in  position,  and  pin  or  screw  angle  to  pillar,  as 
shown  by  dotted  line  S  under  D  in  Fig.  4. 

We  next  want  a  mirror,  E,  to  throw  up  light  through 
the  object  to  be  viewed.  The  easiest  plan  will  be 
to  purchase  a  mirror  all  complete  in  cell,  ii  inch 
diameter,  costing  perhaps  two  shillings.  If  cost  is 
of  consideration,  let  us  proceed  on  the  cheap.  Take 
the  lid  of  a  round  tin  ;  let  the  lid  be  a  shallow  one,  lid 
of  a  small  coffee  tin  will  do  admirably.  Procure  a 
bit  of  looking-glass,  and  get  a  glazier  to  cut  a  circular 
piece  to  fit  nicely  into  your  lid  ;  on  the  under  side  of 
lid  solder  a  stout  piece  of  wire.  Now  put  a  little 
cotton  wool  in  lid,  or  cell,  as  we  will  now  call  it  ; 
place  in  mirror,  keep  it  in  its  place  by  a  ring  of  stout 
wire,  made  so  as  to  fit  tightly  into  cell ;  this  will  keep 
the  mirror  firmly  in  its  place.  Cut  off  wire  at  bottom 
long  enough  to  pass  into  the  legs,  as  shown  ;  be  careful 
not  to  make  holes  too  large.  You  will  now  be  able  to 
turn  the  mirror  on  its  axis,  the  advantage  of  which 
will  be  seen  when  you  find  it  necessary  to  illuminate 
an  object. 

All  that  remains  now  is  to  lacquer  your  tube  and 
varnish  or  polish  the  stand,  when  you  will  have  a  very 
presentable  and  really  useful  instrument.  The  result 
of  making  this  instrument  I  expect  will  be  this — you 
will  find  such  pleasure  in  the  study  that  you  will  be 
induced  to  procure  a  better  instrument,  as  was  my 
own  case.  But  I  do  not  hesitate  to  say  that  with  it 
really  useful  work  may  be  done.  The  pioneers  in  all 
departments  of  research  have  been  celebrated  not  as 
the  possessors  of  costly  and  well-finished  instruments, 
but  as  having  skill  to  use  those — often  rude— which 
they  had. 

In  a  future  paper  I  shall  give  instructions  for  the 

construction    of   a    polariscope.      This    will   be    far 

less  difficult:  in  fact,  a   much  smaller  job,  but  one, 

\   sure,  which  will   afford   much   pleasure  when 

completed. 
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VII.-THE  FIREPLACE.-OVERMANTEL  AND  MANTELS, 
HE  next  subject  to  come  under  notice  is 
one  that  strikes  home  to  any  English- 
man, as  a  part  of  his  castle,  peculiarly 
English  ;  the  word  here  being  used  as  an 
adjective,  expressive  of  the  highest  good. 
The  English  open  fireplace  (in  spite  of  all  un- 
comfortable remarks  from  scientists,  who  say  it  gives 
the  least  heat  possible  for  the  greatest  expenditure  of 
fuel,  and  caustic  remarks  from  returned  Cook's  tourists 
and  other  cosmopolitans),  is,  it  is  well  known,  in  some 
vague  way  together  with  trial  by  jury,  doubtful  cook- 
ing, and  the  closing  of  museums  on  Sundays,  an  all- 
powerful  fetish  that  somehow  still  more  vaguely  keeps 
Britannia  ruling  the  waves  in  words  that  ring  like 
true  (Britannia)  metal — a  noble  eulogy  of  perfect 
virtue,  otherwise  John  Bull-ism.  But,  seriously,  there 
is  a  charm  about  the  flickering  blaze,  one  that  lives 
and  conquers,  in  spite  of  many  a  memory,  to  those 
who  know  the  comfort  and  warmth  of  the  continental 
method,  in  spite  of  equable  temperature  diffused  by 
other  methods,  whether  for  the  sake  of  the  flickering 
flame,  the  sentiment,  the  interests  of  the  grate  makers, 
or  the  beautiful  native  habit  of  the  true-born  Briton, 
who,  peacock  like,  crows  on  his  own  hearthrug  in  atti- 
tude so  simple,  so  characteristic,  that  one  wonders  no 
statue  has  ever  yet  been  raised  in  that  character;  no 
matter  why,  the  fact  is  that  we  have  still  the  open 
fireplace  in  every  parlour. 

I  use  the  word  parlour  purposely.  It  is  strange 
that  while  to  some  extent  the  parlour  itself  has  out- 
lived all  the  innovations  of  modern  life  this  last 
hundred  years,  that  the  word  is  almost  obsolete,  so 
that  every  nondescript  villa  residence  must  now  have 
its  breakfast  room,  where  nobody  breakfasts;  its  study 
where  nobody  studies,  save  an  occasional  student  of 
its  great  work,  the  classic  Bradshaw;  the  dining-room, 
no  more  sacred  to  dinner  than  to  any  other  meal  or 
purpose  ;  and  the  drawing-room  where  nobody  draws, 
and  to  which  nobody  withdraws  after  dinner,  save 
occasionally,  and  is  which,  as  a  rule,  speaking  of  the 
ordinary  middle-class  house,  a  cheerless  and  depress- 
ing apartment,  not  homely  enough  to  use  nor  beauti- 
ful enough  to  admire.  I  think  that  if  the  word 
parlour  could  be  revived  as  the  name  for  this  room, 
that  perhaps  the  pleasant  memories  of  the  old  parlour, 
might  restore  this  dismal  chamber  of  gentility  to  its 
rightful  use.  It  is  odd  that,  'mid  all  the  societies  for 
the  furtherance  of  every  ology  and  ism,  there  is  no 
new  apostle  of  culture  to  start  the  revival  and  renais- 
sance of  the  best  parlour.     Even  in  musical  families 
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this  wondrous  gla- 
mour of  the  "  gen- 
teel drawing-room" 
keeps  it  from  being 
entirely  devoted  to 
music,  and  by  its 
knick-nacks,  little 
tables  and  disturb- 
ing etceteras,  pre- 
vent it  being  useful 
as  a  good  space  for 
sound.  In  literary 
families  the  books 
must  be  only  car- 
ried in  and  out  as 
suspiciously  as  if 
they  were  contra- 
band, and  do  not 
remain  there  ever 
at  hand  like  true 
friends,  so  that  if 
some  bored  occu- 
pant, say  the  fifth 
at  whist,  the  third 
with  an  engaged 
couple,  orany  other 
of     the     stranded 


FIG.  45. — SIMPLE  DESIGN  FOR  OVERMANTEL. 


common  objects  of 
society,  seeks  for 
refuge,  what  can 
he  find  to  comfort 
or  cheer  him  ?  Art, 
in  the  shape  of  rare 
pottery  of  the  early 
Breton  period  be- 
fore 185 1,  later  high 
art  of  1862,  higher 
art  of  South  Ken- 
sington, culminat- 
ing in  that  wonder 
of  chi'fs-d'esuvre, 
reserved  for  the 
nineteenth  century, 
in  its  old  age,  to 
produce,  a  painted 
terra-cotta  plaque 
(and  that  possibly 
only  a  picture 
stuck  on,  or  a  card- 
board imitation 
altogether),  bad 
watercolours  on  the 
walls,  photographs 
of  great    unknown 
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FIG.    46.— OVERMANTEL  FOR    BEDROOM   OR    HALL. 
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FIG.  47.  — SUBSTITUTE  FOR   ORDINARY  MANTELPIECE. 
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clerical  and  other  celebrities,  ogling  and  frowning 
from  queer  and  unexpected  corners  ;  so  much  for  art. 
In  literature  there  is  about  the  same  attraction:  flat 
books  of  nobody-in-particular's  works,  or  poetical  selec- 
tions, that  show  how  even  a  good  poem  may  be  rendered 
unpleasant  by  its  surroundings  and  setting.  Personal 
comforts  fare  little  better  in  this  typical  room;  occasional 
chairs,  so  called  no  doubt,  because  nobody  in  their 
senses  having  ever  tried  them  would  frequent  them  ; 
prie-Dieus  as  little  adapted  for  sitting  as  for  prayer, 
music-stools  to  which  even  the  beautiful  word  "  wobbly  " 
fails  to  do  justice,  or  to  suggest  their  sweet  rhythmic 
motions. 

To  come  to  the  subject  however :  in  this  part  of  my 
articles  on  Decorative  Carpentry,  I  propose  to  take  the 
sitting-rooms  of  the  house.  But  first,  to  give  space  for 
some  varieties  of  the  fireplace  treatment  in  its  many 
possible  forms,  not  only  for  the  drawing-room  or  parlour, 
but  for  any  other  apartment,  as  it  must  needs  be  a  very 
prominent  feature  in  any  room,  it  should,  I  think,  be  em- 
phasized and  made  more  pronounced  rather  than  treated 
as  a  lack  in  the  ware  to  be  used  for  burning  fuel. 

It  is  not  necessary  to  look  far  afield  to  see  how 
readily  every  class  has  responded  to  a  more  architectural 
treatment  of  the  fireplace.  Whether  you  go  back  to  the 
grand  mediaeval  hearths,  such  as  the  famous  one  at  Bruges, 


FIG.    48. — OVERMANTEL   IN  JAPANESE   WOODWORK. 


VIB.    49. — OVERMANTEL   WITH   GLAZED  CUPBOARD 


familiar  by  its  cast  at  South  Kensington,  or  to  the  first 
respectable  upholsterer's  windows,  you  will  find  in  each 
a  something  of  special  treatment  of  the  chimney  open- 
ing ;  for  I  cannot  think  that  the  worst  little  overmantel 
with  shelves  and  balconies  is  a  step  in  the  better  direc- 
tion, and  superior  to  the  old  gilt  looking-glass  with  its 
frame  "  richly  gilt "  and  "  ornamented  "  (poor  unfortu- 
nate word  to  be  so  used)  by  archaic  foliage,  which  so 
long  reigned  supreme  on  every  mantel,  supported  by 
its  constant  prime  minister,  a  French  gilt  clock, 
as  suitable  as  timekeeper  as  the  mirror  to  reflect 
beauty,  flanked  by  a  faithful  bodyguard  of  two  lustres 
— this  happy  family  was  enthroned  in  state  on  nearly 
every  mantelshelf  in  the  civilised  world. 

And  now  that  the  old  no  style  of  drawing-room 
furniture  has  had  its  day,  it  is  necessary  to  guard 
against  an  equally  formal  monotony  in  the  present 
fashion,  and  try  not  to  copy  any  form  exactly,  but 
modify  it  to  take  the  spirit  and  colour  of  the  household. 

In  the  dozen  or  so  of  designs  given,  the  first  aim 
has  been  simplicity  of  workmanship,  not  necessary 
absence  of  decoration,  because  that  oftener  demands 
even  better  workmanship  than  the  average  amateur  can 
attempt,  next  reasonable  economy  ;  and  to  these  two 
all  other  influences  are  purposely  put  aside.  So  thus 
I  claim  neither  originality  nor  beauty  for  any  of  these 
designs — but  come-at-ability  for  want  of  a  better  phrase. 

The  materials  to  be  used  are  wood,  mostlv  to  be 
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painted ;  Lincrusta,  that  most  useful  decorative 
material  that  seems  especially  adapted  to  amateur 
work  of  all  sorts;  encaustic  tiles — all  these,  through  the 
kindness  of  several  makers,  I  propose  to  quote  pre- 
sently in  detail,  with  manufacturer's  number  and 
price,  so  as  to  render  it  easy  in  these  clays  of  the 
parcel  post,  for  any  amateur  to  obtain  direct,  if  needed, 
materials  not  procurable  in  his  locality. 

The  design  for  overmantel,  Fig.  45,  though  perhaps 
looking  rather  formidable  for  amateurs,  may  really  be 
worked  with  very  small  trouble  or  cost,  and  simple 
tools.  It  will  be  seen  that  it  is  assumed  that  the  old 
mantelpiece  has  been  removed,  and  a  plain  wooden 
framing  substituted,  the  uprights  running  as  high  as 
the  shelf,  a  cross  bar  at  top  of  the  grate,  running 
parallel  to  the  shelf;  this  portion  panelled  with 
brackets  screwed  to  each  upright  to  support  one  shelf, 
the  increased  width  of  shelf  is  carried  by  similar 
brackets  flat  to  the  wall  in  either  side,  hidden  in  the 
drawing  of  the  whole.  Above  the  shelf  the  illustration 
shows  exactly  what  is  suggested,  if  it  is  found  that 
fluting  the  pilasters  is  difficult,  thin  slips  of  wood 
glued  on  will  give  a  similar  effect.  The  arches  are  of 
thin  wood,  cut  to  lay  over  the  glass,  so  that  the  mirrors 
may  be  simple  rectangular  pieces  of  looking-glass  put 
in  as  the  glass  in  an  ordinary  picture  frame.  A 
wide  moulding  at  the  top  serves  as  a  narrow  shelf  for 
plates. 

The  mantelpiece  in  Fig.  46  is  one  adapted  for  a 
bedroom  or  hall,  rather  than  a  sitting-room.  The  side- 
pieces  are  of  heavy  birch  wood  fluted  if  preferred, 
and  of  any  desired  variety,  a  second  shelf  is  fixed 
below  the  main  one  as  shown  ;  this  is  a  useful  plan 
for  many  trifles  that  are  ready  to  hand.  If  wanted  for 
ornamental  objects,  a  back  of  looking-glass  will  add 
to  the  effect. 

In  Fig.  47,  a  very  simple  but  highly  decorative 
form  is  suggested— one  that  is  not  quite  an  over- 
mantel, in  the  ordinary  use  of  the  term,  but  sufficiently 
in  excess  of  the  usual  plain  mantelpiece  to  make  a 
pleasant  variety,  and  although  less  pretentious,  is 
perhaps  the  best  and  most  general  suitable  design  of 
those  yet  given.  It  replaces  the  space  occupied  by  the 
usual  marble  chimneypiece,  so  that  there  is  no  need  to 
make  good  the  paper  on  the  skirting,  disturbed  by  the 
removal  of  the  original  erection. 

As  the  size  of  this  one  can  be  planned  to  fill  the 
same  width,  this  is  rather  an  important  considera- 
tion in  some  cases,  as  the  paper  and  painted  wood- 
work of  the  room  must  be  in  sufficiently  good 
condition,  while  the  mantelpiece  itself  is  the  only 
eyesore. 

As  it  will  be  seen  by  the  engraving,  the  frame-work 
is  of  plain  straight  pieces  of  wood,  the  shelves  being 
also  of  plain  wood  with  moulding,  either  worked  in 


the  stuff  itself,  or  added,  the  spaces  between  the  wood 
showing  being  filled  with  either  Lincrusta  or  Japanese 
leather  paper.  The  first  shelf  is  narrow,  but  wide 
enough  to  support  a  row  of  plates  ;  the  next  shelf 
should  be  wider,  and  supported  by  two,  three,  or  five 
unobtrusive  brackets  of  wood.  (These  are  not  shown 
in  the  engraving  as  clearly  as  they  should  be,  and  are 
wholly  omitted  in  the  side  elevation  at  a.) 

If  the  whole  is  framed  together  before  putting  it 
on  the  walls,  it  will  be  found  sufficiently  strong  to 
carry  the  light  articles,  that  would  be  likely  to  be 
required  in  such  a  position.  Of  course,  as  the  wood- 
work is  covered,  any  common  boarding  will  do  for  the 
parts  hidden,  but  the  parts  seen  should  be  of  good 
hard  wood,  polished,  stained,  or  painted  at  will.  If 
treated  in  ebonised  mahogany,  polished  a  good  black, 
and  the  panels  fitted  with  Japanese  leather  paper,  of 
a  rich  gold  design  (say  No.  328  red  and  gold,  or  286 
goldonly,of  Messrs.  C.  Hindley  and  Co.'s  paper, cost- 
ing about  2s.  the  yard),  a  rich  effect  would  be  obtained, 
and  one  in  keeping  with  almost  any  colour  in  the 
existing  paper  or  paint  of  the  room. 

The  design,  Fig.  48,  is  somewhat  in  the  Japanese 
style  of  woodwork,  but  only  in  the  idea  of  the  plain 
skeleton  framing,  I  have  made  one  of  these  in  plain 
deal,  painted  a  good  peacock-blue,  the  original  slate 
mantel  being  also  painted,  and  the  effect  is  surpris- 
ingly good.  It  should  be  noted  that  the  wood  is  all 
of  uniform  thickness.  The  shelves  therefore  simply 
taking  the  place  of  a  crossbar  in  the  elevation.  Tiles, 
or  other  decorative  material  fill  the  small  squares 
around  the  glass.  In  the  design  shown,  a  large  tile, 
one  of  Messrs.  Minton's  Kenihvorth  Series,  No.  1607, 
occupies  the  panel  over  the  looking-glass,  this  being 
an  8  inch  tile,  while  other  tiles,  No.  1677,  G.  Tennyson, 
or  No.  1868,  Waverley  Series,  which  are  6  inch 
tiles,  fill  the  side  spaces.  These  tiles  range  from 
6d.  each,  according  to  size,  design,  and  finish.  At  the 
lower  part  I  have  put  a  rich  velvet  backing,  but  wood 
panelled,  or  any  other  material,  would  do  here.  But 
something  should  be  put  here  to  hide  the  wall  paper, 
both  for  the  sake  of  the  wear,  and  to  give  an  apparent 
base  to  the  structure.  It  will  be  seen  that  the  ends  of 
the  square  legs  stand  at  once  on  the  shelf,  the  same 
colour  paint,  giving  the  effect  of  one  whole,  rather 
than  an  overmantel  placed  upon  a  shelf. 

In  Fig.  49,  a  much  more  elaborate  bit  of  carpentry 
is  shown,  as  a  framed  and  glazed  door  is  added  to  the 
shelves,  and  therefore  demands  a  careful  finish  of  all 
the  parts  throughout  ;  I  think  also  this  design  would 
be  best  in  oak,  or  at  all  events,  varnished  or  stained 
wood  only,  not  in  paint. 

The  tiles  used  are  the  beautiful  Burmantoft's 
faience  low  relief  tiles,  in  one  colour,  either  bright  or 
subdued,  at  choice,  but  with  a  high  glaze.     If  this 
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mantelpiece  was  made  in  oak,  with  Burmantoft's  tiles 
of  the  beautiful  greenish  grey,  or  rather  "  peacock-blue 
that  shades  to  grey,"  or  in  ebonized  mahogany  with 
the  golden  yellow  tiles,  the  effect  would  be  rich  and 
good.  I  think  in  all  these  patterns,  when  tiles  are 
introduced,  it  is  better  that  each  tile  should  be  treated 
as  a  panel,  and  separated  from  its  fel'  ">ws  by  a  bar  of 
wood. 

The  ordinary  jointing  of  tiles  when  hey  touch  is 
always  unsightly,  and  chips  are  very  likely  to  occur  at 
the  meeting  places  of  the  two  fictile  surfaces.  This 
of  course  applies  only  to  tiles  within  wooden  frame, 
and  not  to  wall  surfaces  lined  with  tiles,  which  demand 
entirely  different  treatment. 
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By  TEE  EDITOR, 

♦ 

III, -EASILY  MADE  SUBSTITUTES  FOR  CELLARS, 

T  is  not  very  often  that  one  meets  with  a 
house  in  which  there  is  not  a  single 
available  nook  or  corner  in  which  a  sub- 
stitute for  a  cellar  can  be  made.  It  is 
only  once  in  my  lifetime  that  I  myself 
have  come  across  such  a  house  ;  and  as  it  was  one  in 
which  I  lived  for  three  years,  I  will  describe  presently 
how  I  managed  to  remedy  its  deficiency  in  cellarage. 
It  was  unusually  prolific  in  what  I  may  call  small 
rooms  in  the  basement,  but  the  position  of  these 
rooms  was  such  that  it  was  impossible  to  utilise  any 
of  them  as  a  wine  cellar,  or  rather,  if  any  of  them  had 
been  so  utilised,  they  would  have  proved  far  too  large 
for  the  purpose  in  view. 

The  basement  was  reached  by  a  staircase,  so 
peculiar  in  its  construction  that  the  recess  below  it 
was  the  least  possible — so  small  in  fact  that  when  it 
was  necessary,  as  it  happened,  to  repair  the  stairs 
immediately  leading  to  the  basement  floor,  it  was  with 
great  difficulty  that  the  carpenter  employed  could  get 
at  them  so  as  to  introduce  and  fix  the  supports  that 
were  required.  The  staircase  was  made  in  this  way. 
From  the  entrance  hall,  if  I  may  use  so  dignified  an 
epithet  for  it,  a  short  flight  of  stairs  led  on  to  a  land- 
ing from  which  access  was  obtained  to  the  garden. 
The  innermost  part  of  this  landing  was  supported  on 
a  brick  wall,  so  that  there  was  no  space  under  it,  and 
from  it  another  short  flight  led  to  the  basement  floor. 
Here  was  a  small  lobby  with  four  doors  opening  on  it — 
one  to  the  right  as  you  came  down  the  stairs,  giving  en- 
trance to  the  kitchen,  another  in  front,  belonging  to 
the  coal  cellar,  and  two  to  the  left,  giving  entrance, 
the  nearer  one  to  the  back  kitchen  or  wash-house,  and 
the  further  one  to  a  pantry.     From  the  back  kitchen 


itself  access  was  gained  to  another  small  room  by  the 
side  of  the  pantry,  and  similar  to  it  in  size  and  shape 
which  was  used  by  us  as  a  lumber  and  box  room. 

Now  it  was  easy  enough  to  put  a  cask  of  ale  in  the 
pantry,  and  this  was  done,  but  it  was  not  so  easy  to 
contrive  a  receptacle  for  wine  bottles  in  the  same 
place,  having  regard  to  the  nature  of  the  shelves,  etc., 
which  formed  its  internal  fittings,  so  I  was  obliged  to 
look  elsewhere  for  a  convenient  place,  and  this  I  found 
between  the  two  doors  that  led,  the  one  into  the  back 
kitchen  and  the  other  into  the  pantry.  The  space 
between  the  doors  was,  as  far  as  I  remember, 
about  3  feet  6  inches,  and  the  width  of  the  basement 
lobby  about  6  feet  ;  and  as  they  bear  but  little  on  the 
construction  of  the  contrivance  to  be  described,  I  will 
assume  that  these  were  the  actual  measurements  of 
the  place  and  parts  to  which  I  am  alluding. 

I  will  not  inflict  a  plan  of  the  basement  that  I  have 
been  attempting  to  describe  on  my  readers,  for  I  trust 
my  description  has  been  sufficiently  clear  to  enable 
them  to  understand  the  arrangement,  without  the 
assistance  of  a  diagram,  but  will  at  once  proceed  to 
explain  how  I  availed  myself  of  the  space  between  the 
doors  of  the  back  kitchen  and  the  pantry,  and  as  a 
diagram  is  now  necessary  I  give  it  in  Fig.  14,  showing 
the  front  elevation  of  the  structure  that  I  made.  To 
this  I  add  the  side  elevation  of  my  wine  cupboard  in 
Fig.  15,  as  it  may  be  useful  to  beginners  in  carpen- 
try to  see  how  the  affair  was  managed  from  the  be- 
ginning to  the  completion.  For  convenience'  sake  I 
will  first  say  that  the  various  parts  of  the  wine  cup- 
board are  similarly  lettered  in  Figs.  14,  15  and  16.  All 
my  readers  well  know  that  to  the  outermost  edge  of 
the  jambs  and  architrave  of  a  door  frame  is  affixed  a 
moulding  which  surrounds  it  after  the  manner  of  three 
sides  of  a  picture  frame.  On  the  outside  edge  this 
moulding  is  about  1  inch  in  thickness.  The  first  step 
that  I  took  was  to  prepare  two  sides  for  the  cupboard, 
13  inches  in  width  and  3  feet  in  length,  lettered  A  in 
the  diagrams.  Anyone  who  sets  about  making  a 
similar  cupboard  will  find  that  whether  he  uses  9  inch 
board  or  1 1  inch  board  he  will  have  to  add  a  piece  in 
order  to  get  the  requisite  width,  and  for  the  best 
method  of  making  the  joint  I  must  refer  my  readers 
to  "Jointing  Wood  in  all  its  Branches,"  by  Mr. 
Joseph  Cowan,  which  has  appeared  in  the  pages  of 
this  Magazine.  For  the  top  I  prepared  another  board, 
B,  14  inches  in  width  and  3  feet  8  inches  long,  to  serve 
as  the  top  of  the  cupboard.  This  and  the  sides  were 
made  out  of  inch  stuff,  so  that  their  thickness  when 
planed  down  may  be  put  at  f  inch.  If  the  maker 
prefer  to  do  so,  for  strength's  sake  he  may  make  his 
sides  1  inch  longer  and  mortise  them  into  the  top;  but 
I  do  not  recommend  this  mode  of  precedure  because 
it  tends  to  disfigure  the  surface  of  the  top  of  the  cup- 
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board  when  completed.  Lastly,  I  made  two  panelled 
doors,  C,  c,  the  frames  being  of  |  inch  stuff  and  the 
panels  of  %  inch  stuff,  or  rather  of  these  thicknesses 
when  planed  up.  I  cut  a  \  inch  rabbet  in  the  frames 
for  the  reception  of  the  panels,  and  glued  and  bradded 
them  in,  adding  a  thin  moulding  all  round  each  panel 
on  the  exterior.  The  moulding  was  something  like  a 
quarter  of  a  long  ellipse  in  shape,  and  stood  a  little 
above  the  frame,  where  it  abutted  against  it,  the  sharp 
edge  rising  above  the  frame  being  slightly  rounded 
off.  The  sides,  top,  and  doors  of  the  cupboard  being 
made,  all  was 
so  far  ready  for 
fixing. 

Before  pro- 
ceeding to  take 
this  step,  how- 
ever, it  was 
necessary  to 
consider  what 
provision  I 
should  make  for 
the  reception  of 
the  bottles,  and 
this  led  me  to 
get  out  some 
slips  of  wood,  12 
inches  long,  i£ 
inches  wide  and 
I  inch  thick, 
and  some  laths 
of  the  same 
thickness  and  1 
inch  in  width. 
At  this  time  I 
had  not  then 
thought  of  the 
trellis  work  and 
cradles  for 
bottles  describ- 
ed in  the  last 
chapter.  Had 
I  done  so,  I 
should  have  used  them  in  preference  to  the  laths. 
On  the  inside  of  each  side  of  the  cupboard  I  screwed 
five  slips  of  the  width  and  thickness  mentioned,  cut- 
ting them  of  the  shape  shown  in  Fig.  15.  By  this 
means  the  interior  of  the  cupboard  was  fitted  with  five 
shelves,  when  the  laths  were  dropped  into  the  notches 
shown  in  Fig.  15,  the  floor  of  the  basement  forming  a 
sixth.  The  slips  being  screwed  on,  and  the  laths  in 
readiness  to  be  cut  to  the  necessary  length,  when  the 
cupboard  was  placed  in  situ,  I  proceeded  to  fix  it. 

My  first  care  was   to  screw  down  two  slips,  1  inch 
square  and  \o\  inches  long,  to  the  floor  in  the  position 


shown  by  E,  E,  in  Fig.  16,  as  stops  to  which  to  screw 
the  lower  ends  of  the  sides  of  the  cupboard.  I  then 
had  to  cut  away  a  piece  of  the  inner  edge  of  each  side 
to  fit  them  over  the  skirting  F,  and  to  bring  the  rest  of 
the  inner  edge  against  the  wall  at  the  back,  and  the 
moulding  surrounding  the  door  frame  at  the  side. 
When  the  sid"s  were,  nicely  and  squarely  adjusted,  I 
screwed  them  .0  the  mouldings  from  the  inside  of  the 
sides,  and  t<  .he  stops  already  fixed  to  the  floor  from 
the  outside.  I  then  screwed  to  the  floor  another 
slip  G,  also   1   inch  square,  butting  against  the  outer 

ends  of  the 
slips  E,  E.  This 
served  as  a  stop 
to  prevent  the 
doors  of  the 
cupboard  from 
being  pushed 
further  in  than 
they  ought  to  be 
when  attached 
to  the  sides  by 
hinges,  and  I 
cut  two  notches 
in  the  upper 
ends  of  the 
sides,  j-  inch 
from  the  outside 
edge,  into  which 
I  dropped  a  rail 
H,  in  Fig.  15, 
which  was  di- 
rectly over  the 
stop  G  in  Fig. 
16.  This  served 
as  a  stop  to  the 
cupboard  doors 
at  the  top  in 
precisely  the 
same  way  as  G 
at  the  bottom. 
When  this  rail 
was  fixed,  I  cut 


14. — Front  Eleva- 
tion. 
Fig.    15. — Side    Eleva- 
tion showing  Interior. 
Fig.  16. — Plan. 

Scale  J  inch  to  1  foot. 


the  laths  that  were  to  form  the  skeleton  shelves  of 
the  interior  to  the  proper  length,  and  dropped 
them  into  their  places.  I  had  fixed  one  flap  of 
each  hinge  to  the  'edges  of  the  doors,  and  made 
recesses  for  the  corresponding  flaps  in  the  inner  sur- 
face of  the  sides  at  the  outer  edge,  so  that  when  the 
sides  were  fixed  and  the  laths  in  the  interior  in 
position,  I  could  immediately  proceed  to  hang  the 
doors.  The  edges  of  the  doors  were  rabbeted  so 
that  the  rabbet  of  the  door  on  the  right  hand  side 
overlapped  the  rabbet  of  the  door  on  the  left  hand 
side.     I   attached  two  small  bolts  to  slip  into  sockets, 
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cut  in  the  rail  at  the  top,  and  stop  G  at  the  bottom  to 
the  inner  surface  of  the  right  hand  style  of  the  door 
on  the  left  hand  side,  and  a  good  cupboard  lock  to  the 
inner  surface  of  the  left  hand  style  of  the  door  on  the 
right  hand  side,  which  rendered  it  secure  against  all 
comers  who  could  have  no  business  there. 

The  last  thing  to  be  done  was  to  put  on  the  top, 
and  to  do  this  as  strongly  and  securely  as  possible,  I 
screwed  a  slip  to  the  inner  surface  of  each  side  flush 
with  the  top  of  the  side.  Then  after  notching  the  inner 
corners  of  the  top  sufficiently  to  allow  the  top  to  fit 


with  a  cap  or  cover  of  coarse  woollen  stuff  which  was 
wetted  and  wrung  out  two  or  three  times  a  day.  And 
I  trust  that  the  fact  that  I  took  care  to  look  after  the 
water  as  well  as  the  ale  and  the  wine,  will  partly  tend 
to  make  my  peace  with  those  followers  of  Father 
Mathew  and  Sir  Wilfrid  Lawson  who  may  happen  to 
have  read  these  papers. 

Let  us  now  take  the  case  of  a  space  immediately 
under  the  lowest  flight  of  stairs  in  a  house  that  has 
not  been  utilised  as  a  cupboard,  and  which  may, 
therefore,  be  converted  by  the  occupier  of  the  house 


fig.  17.  —  MODE 
CELLAR  UNDER 
STAIRS. 


OF      MAKING 
FLIGHT      OF 


Scale  I  inch  to  1  foot. 


closely  against  the  surface  of  the  wall  and  tightly 
between  the  mouldings,  I  screwed  it  down  to  the  rail 
running  across  from  side  to  side  in  front,  and  to  the 
slips  that  I  had  just  fixed  to  the  interior  of  the  sides. 
Thus  far  all  was  finished  ;  but  it  struck  me,  as  an  after 
thought  that  the  top  of  the  cupboard  would  form  3 
convenient  place  whereon  to  stand  the  filter,  so  I  placed 
a  little  box  on  the  top,  open  in  front,  which  was  9 
inches  square,  and  was  surmounted  by  a  slab  10 
inches  by  11  inches,  thus  elevating  the  filter  so  that 
a  jug  could  be  placed  under  the  tap,  and  the  water 
drawn  without  difficulty.  In  summer  time  the  water 
jn  this  filter  was  kept  dehciously  cool  by  covering  it 


into  a  small  cellar  if  he  feels  inclined  to  do  so.  I  say 
the  lowest  flight  of  stairs  advisedly,  because  in  the 
generality  of  houses  the  flights  of  stairs  rise  one  imme- 
diately above  the  other,  and  are  ceiled  in  below,  so 
that  it  is  only  the  lowest  flight,  or  rather  the  space 
under  it,  that  can  be  made  available  for  the  purpose 
under  consideration  ;  and  it  will  be  seen  that  in  houses 
with  a  basement  storey  or  cellars,  in  which  the  space 
below  the  stairs  on  the  ground  floor  has  been  con- 
verted into  a  cupboard,  that  the  stairs  leading  to  the 
basement  are  placed  far  to  the  rear  of  these,  or  in 
such  a  position  as  to  render  it  wholly  unnecessary  to 
devote  the  space  under  the  ground-floor  stairs  as  head- 
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way  necessary  for  the  descent  of  the  cellar  stairs. 
Therefore  the  instructions  that  I  am  about  to  give  are 
applicable  to  the  utilisation  of  unoccupied  space  below 
the  lowest  flight  of  stairs,  whether  the  stairs  be  in  the 
basement  or  on  the  ground  floor. 

Although  I  am  not  going  to  describe  the  con- 
struction of  a  flight  of  stairs,  it  is  necessary  to  say 
just  enough  about  it  to  enable  the  reader  to  under- 
stand my  directions  for  converting  any  space  below  a 
flight  of  stairs  into  a  cellar.  There  are  in  every  flight 
two  string-boards  to  receive  the  ends  of  the  stairs,  one 
of  which  abuts  against  the  wall  to  receive  the  inner 
ends,  and  the  other  on  the  outside  to  receive  the  outer 
ends.  The  inner  string-board  against  the  wall  is 
always  made  as  shown  by  the  shaded  board,  A  A,  in 
the  elevation  of  the  lower  portion  of  a  flight  of  stairs, 
exhibited  in  Fig.  17,  which  is  of  a  plain  and  simple  de- 
scription, terminating  in  a  post  at  the  bottom,  and  not 
in  the  volute  ordinarily  used,  which,  to  my  mind,  is 
excessively  ugly  and  unmeaning  in  appearance.  The 
outer  string-board  is  sometimes  in  the  same  form  as 
the  inner  one,  but  it  is  more  frequently  cut  in  the  form 
B  B,  shown  in  the  illustration,  so  that  the  ends  of  the 
risers  and  the  treads  may  be  nailed  to  it.  The  risers 
are  the  upright  or  vertical  pieces  which  form  the 
fronts  of  the  stairs,  and  the  treads  the  horizontal  pieces 
on  which  the  feet  are  placed  in  ascending  and 
descending.  The  end  of  the  risers  are  indicated  by 
dotted  lines,  as  shown  at  C.  The  rounded  edge  of 
the  head  in  front  is  technically  termed  the  nosing. 
This  nosing  is  generally  continued  on  the  exterior  by 
a  piece  nailed  on  to  the  edge  of  the  head,  as  at  D,  and 
a  piece  of  simple  moulding,  as  at  E,  is  attached  under 
the  nosing  in  front  and  at  the  side. 

We  will  suppose  that  we  are  dealing  with  a  strong 
and  well-made  flight  of  nine  steps  or  stairs  supported 
at  the  upper  end,  by  the  post  f,  and  having  a  stout 
post  at  the  lower  end.  As  the  illustration  is  drawn  on 
a  scale  of  \  inch  to  the  foot,  these  posts  are  3  inches 
square.  Now  the  ordinary  height  of  the  risers  of  a 
flight  of  stairs  is  7  inches,  and  the  width  of  the  treads 
from  the  front  of  one  riser  to  the  front  of  another,  ex- 
clusive of  the  nosing,  is  9  inches,  and  therefore  sup- 
posing the  stairs  to  be  made  of  1  inch  stuff,  the  height 
from  G  to  H  to  the  top  of  the  highest  stair  is  (7  inches 
X  9  inches)  -j-  1  inch  =  64  inches,  and  the  length 
from  G  to  j  is  (9  inches  X  9  inches)  -  i£  inches  = 
79J  inches,  the  deduction  made  being  half  the  thick- 
ness of  the  post  G  H.  I  have  said  nothing  about  the 
ends  of  the  angular  stairs  above  the  highest  stair 
shown,  by  which  a  change  in  direction  is  usually  made, 
and  which  may  extend  to  a  quarter  circle  or  a  half 
circle  as  necessary,  because  these  have  nothing  to  do 
with  the  subject  now  under  consideration  ;  and  I  have 
not  taken  into  account  the  space  to  be  found  under 


these  angular  stairs,  because  this  is  often  utilised  for 
other  purposes,  such  as  a  small  pantry,  etc.;  and  if 
any  amateur  finds  this  space  unoccupied,  he  will  easily 
understand  from  what  has  been  said  how  to  turn  it  to 
account. 

In  fitting  up  the  triangular  space  G  H  J,  as  a  cellar, 
the  first  thing  to  be  done  is  to  cut  a  piece  of  quarter- 
ing, 2  inches  square,  shown  in  the  drawing  by  K  L, 
and  another,  M  N,  the  length  of  K  L  being  a  trifle 
over  3  feet,  and  the  height  of  M  N  2  feet  7  J  inches, 
allowing  for  the  tenon  at  the  end  N,  which  is  to  be 
mortised  into  K  L  at  N.  If  preferred  the  piece  M  11 
may  be  made  long  enough  to  reach  to  the  under  sur- 
face of  the  head  of  the  stair  immediately  above  it  and 
halved  into  K  L,  similar  pieces  must  be  cut  to  go 
against  the  wall  at  the  back,  and  two  cross-pieces, 
whose  outer  tenons  are  shown  at  o  and  P,  mortised 
into  K  L,  and  its  corresponding  piece  at  the  back  of 
the  space.  If  the  house  belongs  to  the  occupier  he 
can  mortise  the  end  K,  of  the  piece  K  L,  into  the  post 
G  h,  but  if  not  he  must  content  himself  by  supporting 
it  on  a  small  angle  iron  as  shown  at  K.  The  end  M  of 
the  upright  M  N  may  be  mortised  into  the  floor  or 
screwed  in  position  by  angle  irons  as  at  K.  We  have 
now  all  the  frame  work  that  is  necessary,  and  to  finish 
its  attachment  to  the  flight  of  stairs  the  end  L  of  K  L 
must  be  screwed  to  the  inside  of  the  string-board  B  B, 
and  the  upper  part  of  M  N  must  be  screwed  to  the 
same  string-board  if  the  upright  in  question  be  carried 
high,  as  shown  by  dotted  lines  between  N  and  Q.  Put 
in  an  upright  cross-piece,  extending  from  string- board 
to  string-board  at  R,  because  the  space  behind  it  to  the 
left  hand  is  not  large  enough  to  be  of  use.  Lay  a 
flooring  of  %  or  J  board  on  the  cross-pieces,  O  P,  extend- 
ing from  r  to  the  post  F,  and  inside  it,  and  having 
screwed  or  nailed  slips  to  the  inner  surface  of  M  N,  and 
the  opposite  surface  of  the  upright  at  the  back  that 
corresponds  to  it,  attach  boards  to  them — J  inch  match- 
boarding  is  stout  enough — so  as  to  form  a  partition 
right  across  the  lower  space  from  the  floor  G  M  J  to 
the  floor  S  above  it. 

We  have  now  three  compartments— one  at  T  a  rect- 
angular one,  2  feet  5$  inches  in  height  in  the  clear 
and  2  feet  1  inch  wide  ;  a  triangular  one,  or  nearly  so 
at  U,  1  foot  I  inch  high  by  2  feet  I  inch  wide  ;  and 
another  triangular  one  at  v,  2  feet  10  inches  long  by 
2  feet  5J  inches  high.  It  must  be  understood  that  I 
have  only  given  the  height  and  width  of  the  openings 
that  afford  means  of  access  to  the  three  compartments 
T,  U,  v,  as  they  appear  in  the  diagram,  I  am  not  yet 
dealing  with  the  whole  of  the  interior  space,  or  rather 
that  portion  of  it  immediately  under  the  stairs  and 
within  the  string-boards.  The  compartments  are  to 
be  closed  by  doors — ledge  doors  made  of  match-board- 
ing will  do,  unless  the  amateur  is  inclined  to  make 
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panelled  doors,  which  look  much  better  ;  and  as  there 
is  no  necessity  to  waste  more  of  the  interior  space 
than  can  be  helped,  the  framework  itself  can  be  made 
to  serve  as  stops  at  the  parts  lettered  a  by  nailing 
slips  to  the  exterior  as  at  Y  and  z,  and  the  triangular 
piece  x.  A  similar  piece  w,  must  be  put  in  under  the 
string-board  to  the  left,  and  to  this  and  to  the  string- 
board  other  slips  marked  b  must  be  nailed.  The 
doors  must  be  hung  by  hinges,  as  shown.  With  re- 
gard to  the  respective  uses  of  the  compartments,  T 
will  afford  accommodation  for  a  9  gallon  cask  of  ale,  the 
stalder  being  fitted  with  wheels  so  that  it  may  be  easily 
run  in  and  out  as  described  in  a  previous  paper,  and 
u  and  V  will  serve  for  the  stowage  of  wine.  Each  door 
should  be  fitted  with  a  good  lock,  the  bolts  of  the  locks 
of  the  doors  of  the  compartments  u  and  v  being  shot 
into  sockets  cut  in  the  edge  of  the  string-board  B  B. 

For  the  stowage  of  wine  the  amateur  will  have  to 
construct  two  frames  for  each  of  the  compartments 
u  and  V,  either  of  square  trellis,  as  shown  in  Fig.  12, 
in  the  preceding  chapter,  or  in  the  form  of  cradles,  as 
shown  in  Fig.  13.  As  the  dimensions  of  each  form 
have  been  duly  given,  I  must  leave  everyone  who  sets 
about  making  a  cellar  of  this  kind  to  work  out  the 
frame  for  himself,  according  to  the  space  at  his  com- 
mand. I  say  tivo  frames,  because  as  the  width  of  an 
ordinary  staircase  ranges  from  2  feet  6  inches  to  2  feet 
9  inches,  there  is  depth  enough  for  one  frame  to  stand 
in  front  of  the  other  when  it  is  pushed  back  as  far  as 
it  will  go.  Of  course  the  bottles  in  the  frame  behind 
cannot  be  got  at  without  removing  the  frame  in  front, 
so  the  wine  in  the  front  frame  must  be  used  first. 
The  frames  must  be  made  of  such  a  size  that  they 
may  be  easily  put  in  and  taken  out  through  the 
openings  that  afford  access  to  the  compartments. 

But  I  have  not  yet  filled  all  the  available  space 
under  the  stairs,  and  I  may  point  out  that  two  rows  of 
eight  or  nine  bottles  may  be  laid  on  the  floor  in  the 
space  B  w,  under  the  lowest  stair  and  the  lowest  but 
one,  by  putting  one  row  on  top  of  the  other  ;  and, 
further,  by  nailing  slips  to  the  string-boards,  as  shown 
at  c,  c,  c,  to  support  the  ends  of  boards  laid  on  them, 
with  a  narrow  ledge  nailed  to  the  edge  of  each  board 
in  front,  accommodation  may  be  made  for  ten  bottles 
more,  and  in  the  space  Q  x,  which  is  ioi  inches  high, 
standing  room  may  be  found  for  a  few  of  those  nice 
little  bulb-shaped  bottles  in  which  Messrs.  Henry 
Brett  and  Co.,  of  the  Furnival's  Inn  Distillery,  Hoi- 
born,  W.C.,  are  accustomed  to  send  out  ginger  brandy 
and  other  liqueurs  of  a  similar  class  and  character. 

There  is  nothing  like  making  the  most  out  of  any- 
thing at  one;s  command,  be  it  what  it  may  ;  and  I  do 
not  think  I  can  be  charged  with  not  having  done  so 
in  my  suggestions  and  instructions  for  making  a  wine 
cellar  under  a  flight  of  stairs. 
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CONSTRUCTED    OF    WOOD    AND    GLASS,    AND 
UTILISING  THE  PROCESS  OF  BYSSOPHANIE. 

By  PITCEPWE. 


EFORE  going  into  the  details  of  con- 
struction it  will  be  advisable  to  say  a  few 
words  about  the  lamp  generally. 

As  soon  as  you  read  the  heading  of 
this  paper,  it  probably  struck  you  that 
wood  was  about  the  last  thing  you  would  think  of 
using  in  the  construction  of  a  lamp,  unless  you  medi- 
tated realizing  on  your  fire  insurance  policy.  It  cer- 
tainly does  at  first  sight  appear  out  of  place  where 
there  is  any  considerable  amount  of  heat,  but  you  will 
find  when  the  lamp  is  finished— or  you  can  prove  it 
by  carefully  studying  the  plan,  Fig.  2— that  only  a  very 
small  proportion  of  the  wood  is  exposed  to  the  heat, 
and  that  in  the  part  farthest  removed  from  the  flame, 
viz.,  the  angles  formed  by  the  four  sides.  The  fret- 
worked  pieces  round  the  top  of  the  lamp,  which  would 
naturally  receive  the  greatest  amount  of  heat,  are 
protected  by  glass,  and  also  an  air  space  between  the 
glass  and  the  wood,  so  that  instead  of  being  hot,  as 
you  would  expect,  they  are  as  cool  as  any  other  portion 
of  the  wood  work. 

The  four  pieces  of  glass  required  for  the  panels  may 
be  pieces  of  stained  or  painted  glass,  or  transparent 
photographs  ;  but  it  will  occur  to  all  that  the  capital 
process  invented  by  Mr.  J.  W.  Gleeson-White,  and 
fully  described  by  that  gentleman  on  page  22,  Vol.  II. 
of  Amateur  Work,  is  exactly  suited  for  this  purpose. 
It  is  cheap,  gives  the  widest  possible  range  of  subject ; 
and  last,  but  by  no  means  least,  it  is  your  own  work 
entirely,  and  criticising  friends  will  not  have  an  oppor- 
tunity as  they  might  do  if  a  piece  of  painted  glass  or 
transparent  photograph  were  used,  of  admiring  the 
subject  of  the  painting,  while  the  rest  they  "damn 
with  faint  praise."  My  only  doubt  about  the  applica- 
tion of  the  process  to  this  purpose  is  whether  the  ex- 
posure to  heat  will  in  a  short  time  discolour  the  linen, 
but  this  can  only  be  settled  by  trying  it,  and  I  am  of 
opinion  that  if  varnished  it  will  not  be  affected  by  the 
heat. 

A  design  given  as  a  specimen  in  the  article  on 
Byssophanie  is  very  suitable,  and  I  reproduce  it  in 
Fig.  1,  which  shows  one  side  of  the  lamp  in  elevation. 
Another  appropriate  design  would  be  a  coat-of-arms 
for  centre,  with  a  border  of  coloured  squares,  a  space 
representing  white  glass,  intervening  between  the 
centre-piece  and  border.  But  I  need  not  take  up 
space  by  suggesting  designs,  a  dozen  suitable  subjects 
will  readily  occur  to  you.  As  there  are  four  different 
panels     it    will   be    less   monotonous   if  a   different 
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design   be   used   for   each  panel.     It   will  also  be  advisable  to  keep  the  general  tone  of  the   panels   light, 
so  as  to  allow  as  much  light  as' possible  to  pass.     The  design  should  only  extend  to  where  the  fret-worked 

piece  across  the  top  forms 
the  arch,  the  upper  portion 
of  the  glass  being  left  clear. 
Colour  may  be  shown 
through  the  fretwork  by 
stretching  and  pasting  on 
the  back  of  the  wood  itself 
a  piece  of  painted  linen.  It 
is  thus  protected  by  theglass 
from  the  heat  of  the  lamp, 
which  isgreatestatthispart, 
and  if  the  colour  were  on  the 


glass,  which  is  a  little  way 
back  from  the  fretwork,  it 
would  not,  when  looked  at 
from  certain  directions, 
coincide  with  the  holes. 
The  colour  behind  these 
holes  maybe  as  brilliant  as 
you  can  make  it. 

You  will,  of  course,  have 
to  make  your  lamp  of  a 
size  to  suit  the  position  it  is 
intended  to   occupy.     The 

size  here  given  is  about  as  small  as  it  would  ever  be  necessary  to  make  one,  as  it  was  designed  for  a  very 
small  passage.    Two  or  three  of  them,  this  size,  would  look  effective  in  a  conservatory.    The  light  inside  is 
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produced  from  a  small  paraffin  lamp,  to  be  bought  at  any  oil  shop  for  about  one  shilling.  In  selecting  a 
lamp  for  this  size,  choose  one  having  the  top  of  the  lamp  not  more  than  five  inches  from  the  base  ;  this 
will  bring  the  flame  about  on  a  level  with  the  centre  of  the  design. 
The  wood  selected  should  be  some  dark  hard  kind,  such  as 
ebony,  black  walnut,  or  fumigated  oak,  thoroughly  well  seasoned, 
and  before  being  used  it  should  have  been  kept  for  some  days  in  a 
warm  place.     There  is  not  very  much  work  about  the  framework. 


but  what  there  is  must  be  of  the  very  best,  and  the  finish  as 
perfect  as  you  can  make  it,  or  the  effect,  instead  of  being  pleasing 
and  satisfactory  to  the  eye,  as  it  should  be,  will  be  simply  tawdry. 
First  prepare  the  four  uprights  ;  these  are  \  inch  square  and 
9j  inches  long.  The  easiest  and  quickest  way  to  cut  these  is  to 
square  up  a  piece  of  wood  long  enough  for  the  four  uprights  ;  work  the  bead  and  grooves,  and  then  cut  the 
piece  into  four,  you  are  then  sure  of  having  all  alike.    Fig.  3  shows  a  full-sized  section  of  these  uprights.    Having 
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squared  up  the  length  of  wood  perfectly  true,  with  a 
■5%  inch  beading  plane,  run  a  bead  on  the  edge  at  E. 
Do  the  same  at  F,  and  the  result  will  be  a  rounded 
edge,  as  shown.  In  the  centre  of  the  side  1  H, 
cut  a  groove  -fs  inch  deep,  and  \  inch  wide.  Do 
the  same  on  the  side  I  G.  These  are  for  the  glass 
to  slide  in.  Now  cut  the  length  into  four,  and  you  will 
have  the  uprights  prepared  with  no  more  amount  of 
labour  than  that  you  would  otherwise  have  expended 
upon  one.  Next  cut  the  four  pieces  A,  B,  c,  D,  Fig.  2, 
-jV  mch  thick,  if  inch  wide,  and  5^  inches  long;  allow 
sufficient  at  each  end  for  tenons.  These  pieces  are 
tenoned  into  the  uprights  at  the  bottom,  and  just  fill 
in  the  space  between  the  groove  and  the  outer  edge, 
allowing  the  glass  to  slide  down  behind  them.  Before 
gluing  up,  cut  the  fretwork  pattern  and  holes  shown 
full  size  in  Fig.  5.  Now  cut  the  four  top  pieces 
of  \  inch  wood,  to  size  and  pattern  shown  full  size  in 
Fig.  4,  bevelling  the  fretwork  holes  with  a  carving 
chisel,  and  fasten  to  the  uprights  with  three  round- 
headed  brass  screws  at  each  side.  Drive  the  screws 
carefully  so  as  not  to  damage  the  heads.  Round  the 
inside  of  the  bottom  edge  of  the  lamp  glue  pieces  of 
wood  \  inch  square  in  section,  to  carry  the  bottom, 
which  may  be  of  stout  perforated  zinc.  Cut  the  zinc 
a  good  fit,  and  drop  into  position.  To  give  it  a  more 
finished  appearance  gild  the  under  side,  which,  when 
the  lamp  is  hung  up,  will  show.  Into  the  bottom  of 
each  of  the  uprights  screw  a  brass  ball  1  inch  in 
diameter.  To  suspend  the  lamp,  fasten  a  brass  chain 
to  the  top  of  each  of  the  uprights,  and  loop  the  four 
chains  on  to  a  brass  ring.  The  length  of  the  chains 
depends  upon  the  position  in  which  you  intend  to 
hang  the  lamp.  Cut  four  pieces  of  glass  of  a  width 
to  slide  easily  into  the  grooves  in  the  uprights,  and 
sufficiently  long  to  extend  from  the  bottom  of  the 
lamp  to  the  extreme  top  of  the  woodwork,  and  deco- 
rate according  to  fancy.  Your  lamp  is  now  finished. 
When  it  is  necessary  to  trim  or  light  the  lamp  inside, 
you  can  slide  out  one  of  the  glass  panels,  as  they  are 
not  fastened  in  ;  or,  if  preferred,  you  can  fasten  in 
three  of  them  with  putty,  leaving  the  fourth  free  to 
slide. 

Fumigated  oak  mentioned  above,  may  be  unknown 
to  some  of  my  readers,  so  it  will  perhaps  be  as  well 
to  explain  that  it  is  oak  coloured  by  exposure  to  the 
fumes  of  strong  ammonia.  The  effect  of  this  is  to 
give  the  wood  the  colour  of  old  oak.  It  is  superior  to 
any  kind  of  stain  for  the  purpose,  inasmuch  as  it  pro- 
duces the  colour  and  transparent  clearness  of  genuine 
old  oak,  and  does  not  raise  the  grain.  Stains,  on  the 
contrary,  give  the  wood  a  muddy  brown  colour  never 
seen  in  old  oak  ;  and  also  spoil  the  finish  of  your  work 
by  raising  the  grain. 

The  process  is  as  follows  :  Procure  a  box  of  a  size 


suitable  for  the  work  in  hand,  and  make  it  air-tight  by 
pasting  paper  over  the  cracks,  if  any.  The  lid  may  be 
made  air-tight  by  nailing  a  piece  of  indiarubber  tubing 
round  the  top  of  the  box  for  the  lid  to  shut  down  upon. 
If  you  intend  to  make  a  permanent  affair  of  it,  let  a  piece 
of  glass  into  the  lid,  so  that  you  can  watch  the  progress 
of  the  colouring  without  opening  the  box.  Suspend 
the  pieces  of  oak  to  be  fumigated,  on  threads  stretched 
from  side  to  side  of  the  box.  Place  a  saucer  in  the 
bottom  of  the  box,  and  pour  into  it  a  few  ounces  of 
strong  ammonia  ;  close  the  box  and  leave  until  next 
morning,  when  you  can  examine.  If  the  colour  is  not 
deep  enough,  close  the  box  again.  The  oak  must  not 
be  sappy,  and  must  be  free  from  grease  or  glue. 
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-VOICING  AND  TONING— DEFECTS  AND  THEIR 
REMEDIES, 
E  have  now  completed  the  structural  por- 
tion of  the  organ  proper,  as  the  case 
may  be  considered  a  separate  matter, 
and  may  therefore  proceed  to  prepare 
for  the  more  delicate,  and,  I  must  admit,, 
more  tedious  operation,  of  voicing  and  tuning  the 
pipes.  Before  actually  starting  on  this  work,  however, 
it  will  be  advisable  to  give  the  constructive  work  a 
thorough  inspection,  with  the  view  of  ascertaining 
whether  there  are  any  defects  which  need  removing. 
See  that  all  the  various  parts  are  in  their  proper 
places,  and  act  properly,  and,  above  all,  look  to  the 
building  frame,  and  see  if  there  is  any  indication  that 
it  is  giving  in  any  way,  for  the  weight  it  has  to  sup- 
port is  something  considerable,  and  any  defect  here 
would  prove  very  disastrous.  To  make  "assurance 
doubly  sure,"  it  would  be  as  well  if  a  longitudinal  bar 
were  screwed  on  near  the  top  and  bottom,  both  ot 
the  back  and  front  of  the  frame,  taking  care  that  they 
come  in  such  positions  that  they  do  not  interfere  with 
the  working  of  any  portion  of  the  instrument,  or  with 
the  means  of  access  to  it.  If  the  work  has  been 
properly  executed,  these  strengthening  pieces  should 
not  be  needed,  but  amateurs  '..  often  fail  to  make  a 
strong  mortise  and  tenon  joint.  The  swell  box  should 
next  be  looked  to,  and  care  taken  that  it  is  properly 
secured  to  the  building  frame,  or  to  whatever  supports 
it,:andathat  no  rattling  takes  place  when  several  large 
pipes  are  sounded  at  the  same  time. 

We  may  then  proceed  to  adjust  the  pressure  of 
wind,  and  for  this  we  shall  require  a  little  instrument, 
termed  a  wind -pressure  gauge,  or  "anemometer." 
This  can  easily  be  made  by  the  amateur  for  himself, 


ORGAN  BUILDING  FOR  AMATEURS. 


171 


and  a  glance  at  Fig.  120  will  show  how  it  is  con- 
structed. At  the  chemist's,  or  at  a  glass  warehouse, 
procure  a  piece  of  glass  tubing  about  2  feet  6  inches 
or  3  feet  long,  and  about  f-inch  bore,  and  bend  it  over 
the  gas  flame,  or  over  the  flame  of  a  methylated  spirit 
lamp,  to  the  form  shown  in  the  sketch,  making  the 
arm  that  goes  into  the  foot,  about  12  inches  long) 
and  each  of  the  others  about  8  inches  long.  Insert 
the  bottom  of  the  long  arm  into  the  foot  of  a  wood 
pipe,  or  into  a  piece  of  wood  similarly  shaped,  and  fill 
in  all  round  the  top  of  the  foot  with  red  lead  or  putty, 
so  that  there  may  be  no  escape  of  wind,  except 
through  the  tube.  Then  make  a  slip  of  wood  about 
10  inches  long,  and  just  wide  enough  to  fit  in  between 
the  two  short  arms  of  the  tube,  and  slightly  hollow 
out  the  edges,  so  that  it  will  keep  in  its  position. 
Divide  the  lower  portion  of  this  slip  into  inches  and 
parts  of  inches,  as  shown  in  the  sketch,  working  from 
the  bottom.  Now  colour  a  little  water  with  a  drop  of 
red  ink,  aniline  dye,  or  even  tea,  and  with  a  small 
spouted  jug,  or  with  a  syringe,  inject  it  into  the  top  of 
the  tube  until  it  reaches  3  or  3i  inches  up  both  arms 
of  it.  If  any  bubbles  of  air  appear  in  the  tube,  the 
water  must  be  ejected  by  forcibly  blowing  through  the 
foot,  and  the  tube  filled  again. 

Take  one  of  your  largest  pipes  off  the  sound-board, 
and,  in  its  place,  substitute  the  tube,  taking  caie  that 
the  foot  fits  quite  air-tight  into  the  hole  in  the  upper 
board,  so  that  the  air  can  only  escape  by  passing  up 
the  tube.  Place  a  little  weight  on  the  proper  key  to 
keep  it  down,  then  blow  the  bellows,  and  place 
weights  on  the  top  of  it,  until  the  water  in  the  tube 
indicates  the  required  pressure — 2  inches  is  about  the 
proper  pressure  for  any  of  our  organs,  but  it  may  be  a 
little  more  or  a  little  less,  according  to  the  volume  of 
sound  which  you  require  to  produce.  The  pressure  is 
indicated  in  the  following  manner  :  The  water  in  the 
two  arms,  when  it  its  normal  state,  is  perfectly  level  ; 
but  on  blowing  the  bellows,  the  air  presses  on  the  top 
of  the  water  in  the  middle  arm,  and  thus  causes  it  to 
rise  in  the  third  arm,  and  the  distance  between  the 
two  surfaces  indicates  the  pressure  in  inches.  This 
distance  can  be  measured  by  adjusting  the  graduated 
slip  of  wood,  so  that  the  zero  corresponds  with  the 
surface  of  the  water  in  the  middle  arm.  In  the  sketch 
a  pressure  of  2  inches  is  shown,  and  that  is  the 
pressure  which  I  recommend  my  readers  to  adopt_ 
On  large  organs,  some  of  the  loud  reed  stops  are 
placed  on  a  pressure  of  12,  15,  or  even  20  inches. 

The  weighting  on  the  bellows  should  consist  of 
pieces  of  flat  iron,  sheet  lead,  cr  stout  slate,  and,  in 
any  case,  should  be  covered  with  two  or  three  thick- 
nesses of  stout  paper,  or  be  wapped  up  in  baize,  to 
prevent  the  top  board  of  the  bellows  being  dented  by 
the  sharp  corners  of  the  weighting. 


Having  now  adjusted  the  pressure,  we  take  the 
pipes  in  hand  for  voicing.  I  will  deal  with  wood  pipes 
first,  as  they  are  the  simplest  to  voice.  The  voicing 
nicks  are  sloping  nicks  or  grooves  made  on  the  face 
of  the  block  of  the  pipe,  deepest  at  the  top,  and  dying 
away  altogether  before  they  reach  the  throat.  For 
pipes  required  to  give  a  full  round  tone  the  nicks  are 
wide  apart  and  rather  coarse,  but  for  fine  and  delicate 
toned  pipes  the  nicks  are  close  together  and  very  fine. 
The  nicks  are  made  with  tuning-files  (shown  in  Fig. 
121),  which  can  be  procured  in  several  sizes  ;  two  or 
three  of  the  smaller  sizes  will  be  all  that  the  amateur 
will  require.  They  are  very  slightly  rounded  on  one 
side,  and  rather  more  so  on  the  other,  and  the  edges 
are  sharp.  It  is  the  edge  which  is  used  to  make  the 
nicks  or  grooves.  For  bevelling  the  edge  of  the  block, 
cutting  up  the  mouths  and  rounding  the  upper  lips,  a 
flat  iron  file  will  be  required,  or,  better  still,  make  half 
a  dozen  of  the  handy  little  tools  shown  in  the  sketch, 
Fig.  122.  They  consist  of  slips  of  thin  wood  shaped 
as  shown,  one  end  being  wider  than  the  other,  the  end 
A  being  covered  with  very  fine  glass-paper,  and  the 
end  B  covered  with  glass-paper  of  rather  a  coarser 
nature,  and  covered  in  the  same  way  on  the  underside, 
but  reversing  the  order  of  the  glass-paper.  You  have 
thus  lour  tools  in  one,  viz.,  two  sizes  and  two  degrees 
of  fineness.  The  smallest  ones  should  be  simply 
veneer,  and  narrow  enough  to  pass  into  the  mouth  of 
the  smallest  pipe. 

I  have  been  asked  by  a  correspondent  whether  I 
could  give  some  rule  for  regulating  the  sizes  and  dis- 
tance apart  of  the  nicks  according  to  the  size  of  the 
pipe,  and  as  this  is  a  work  which  requires  the  utmost 
care  and  patience  (for,  in  order  to  secure  good  results 
the  nicks  must  be  perfectly  regular,  gradually  decreas- 
ing in  width,  depth  and  distance  apart  as  the  pipes  run 
smaller),  I  have  thought  it  well  to  place  at  the  disposal 
of  the  amateur  a  little  mechanical  appliance  for  the 
purpose.  It  is  made  in  the  following  manner  :  Take 
a  piece  of  thin  card  and  draw  on  it  a  line  corresponding 
in  length  to  the  width  of  the  mouth  of  your  largest 
pipe  of  the  stop  you  wish  to  voice.  Now  divide  this 
line  into  as  many  parts  as  you  wish  to  have  nicks  ;  for 
the  Tenor  C,  Open  Diapason,  the  nicks  should  be 
rather  less  than  \  inch  apart  from  centre  to  centre. 
With  your  compasses,  take  the  depth  of  the  pipe  and 
set  it  off  immediately  over  the  centre  of  the  line 
showing  the  width  of  the  mouth.  Up  to  this  centre 
point  draw  a  line  from  each  end  of  the  mouth, 
thus  forming  a  triangle,  and  then  draw  lines  from 
each  division  up  to  the  same  point.  If  you  wish  to 
find  the  size  of  the  nicking  for  any  other  pipe,  all 
you  have  to  do  is  to  take  the  width  of  the  mouth  of 
that  pipe  in  your  compasses,  and  set  it  off  on  this 
triangle,   so   that   the  points   of  the   compasses  just 
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touch  the  two  outside  lines  of  the  triangle.     Draw  a 

horizontal  line  through  these  points,  and  you  will  find 

it  divided  equally  into  small  divisions  by  the  sloping 

lines  running  through  it.     In' the  sketch  in   Fig.   123 

all  this  is  set  out  (only  it  is  shown  for  a  circular  pipe), 

and    the    width 

of   the    mouths 

of  the  2  foot  C 

and  1  foot  C  are 

marked  to  show 

the    application 

of  the  rule.     If  you  draw  this  out  on  the 

card,  as   directed,  and  show   the  widths  of 

the  mouths  of  every  fourth  pipe,    you   can 

then  proceed  to  cut  the  card  along  the  line  of 

the  largest  pipe,  and  hold  it  against  the  top  of 

the  face  of  the  block,  and  mark  the  position 

of  the  nicks  with  the  point  of  a  pencil.     Cut 

the  card  down  to  the  next  line,  and  mark  the 

pipe  corresponding  to  it  in  a  similar  way, 

and  so  on  until  you  reach  the  small  pipes, 

in  which  the  nicking  will  be  merely  scratches 

close  together,  requiring  no  setting  out. 

If  you  make  one  of  these  cards  for  each 
stop,  I  think  you  will  have  no  difficulty  in 
regulating  your  nicks.  The  depths  of  the 
nicks  may  be  regulated  by  drawing  a  line  on 
the  top  of  the  block  the  requisite  distance  in 
from  the  face  of  it.  Of  course,  experienced 
workmen  need  no  such  mechanical  aid  as 
this,  as  they  can  regulate  their  nicking  with 
the  utmost  accuracy  by  the  aid  of  their  eyes 
alone,  and  would  probably  look  with  great 
contempt  upon  any  mechanical  aid.'  I  am 
not,  however,  writing  for  experienced  hands, 
but  for  novices  in  the  work,  and  this  little 
appliance  may  save  them  spoiling  many  of 
their  pipes.  As  the  art  of  nicking  nicely  can 
only  be  acquired  by  practice,  I  recommend 
my  readers  to  practise  on  spare  pieces 
of  wood  before  attempting  to  voice  a  pipe. 

Fig.   124  shows  the  nicks  full  size  on  the 


FIG.    122. — HOME  MADE  TOOL   FOR   BEVELLING,    ETC. 


the  sketch.  This  chamfer  must  also  be  reduced  as 
the  pipes  run  smaller,  until  in  the  top  octave  it 
merely  takes  the  sharpness  off  the  edge  of  the  block. 
The  windway  of  the  Tenor  C  should  be  filed  to 
about  -,'j  inch  deep,  and  should  be  very  gradually 
0  lessened  in  each 

successive  pipe, 
the  top  octave 
having  a  wind- 
way  of  only  3-- 
inch  deep.  The 
mouth  should  then  be  cut  up  to  very  slightly 
more  than  one-fourth  of  its  diameter,  and 
the  edge  of  the  upper  lip  should  have  the 
sharpness  just  taken  off  with  the  glass-paper 
file.  It  will  be  remembered  that  the  mouths 
of  all  the  pipes  were  left  slightly  under  the 
prescribed  height  in  order  to  allow  for 
finishing-off  when  voicing  and  toning.  I 
prefer  using  a  file  made  of  glass-paper, 
instead  of  a  knife,  for  this  purpose,  as  there 
is  no  danger  of  spoiling  the  lip  with  the  file. 
Having  completed  the  voicing  of  the 
whole  of  the  Open  Diapason,  and  examined 
them  to  see  that  the  voicing  is  clean,  and  no 
sawdust  or  chips  remaining  in  any  part,  you 
may  place  the  pipes  in  their  proper  position- 
on  the  sound-board.  They  must  fit  well  into 
the  holes  in  the  rack-board  and  sound-board 
— especially  the  latter,  as  there  must  be  no 
escape  of  wind  there,  or  it  will  not  only 
cause  an  unpleasant  hissing,  but  will  weaken 
the  tone  of  the  pipes.  By  the  aid  of  a  pitch- 
pipe,  or  of  an  instrument  in  good  tune,  you 
may  now  proceed  to  test  the  sound  of  the 
pipes,  in  order  to  see  if  they  give  anything 
like  the  right  note.  The  probability  is  that 
they  will  all  sound  very  much  too  flat,  as  in 
making  them  we  always  allow  them  to  run 
longer  than  the  actual  tone  length.  We 
must  therefore  cut  them  down  until  they 
sound  the  least  bit  too  sharp,  and   this  is 
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FIG.    121. — TUNING  FILE   FOR  CUTTING  VOICING  NICKS.     A,  Section. 


block  of  the  Tenor  C  pipe  of  the  Open  Diapason  stop. 
They  are  nearly  f  inch  apart  and  TV  inch  deep  at  the 
top,  and  die  quite  away  before  reaching  the  throat. 
Before  making  the  nicks,  see  that  the  top  edge  of  the 
block  is  perfectly  square  with  the  sides  of  the  pipe,  if 
not,  inike  it  so  by  chiselling  ;  and,  after  nicking  the 
block  slightly  chamfer  the  top  edge  of  it,  as  shown  ip 


done  with  a  fine  tenon  saw,  cutting  very  thin  strips 
off  until  the  right  note  is  given.  Be  very  careful 
not  to  cut  too  much  off  at  a  time,  and  begin  with 
the  middle  octave,  and  you  will  soon  be  able  to 
tell  how  much  is  required  to  be  taken  off  in  each 
pipe.  Roughly  speaking,  each  pipe  from  4  feet  to 
3  feet  lpng  is  2   inches  shprter  than  the  preceding 
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one  ;  each  one  from  2  feet 
to  1  foot  long,  1  inch 
shorter  than  the  preceding  ; 
each  one  in  the  next  octave 
\  an  inch  shorter,  and  so 
on,  the  difference  decreas- 
ing by  half  in  each  octave 
higher.  This  work  being 
satisfactorily  completed,  we 
next  insert  the  tuning 
shades,  which  are  simply 
lids  of  soft  tin  or  zinc, 
bent  and  inserted  in  a 
saw-cut  made  in  the  thick- 
ness of  the  back-board  of 
the  pipe,  as  shown  in  page 
84  of  Vol.  II.  It  should  be 
the  same  width  as  the  pipe, 
but    about   half    an    inch 


a 

FIG.  123.- 


-METHOD  OF  REGULATING   SIZE  OF  VOICING  NICKS. 


through  with  the  same  pipe. 
Above  all  things,  do  not  be 
too  impetuous  in  any  of 
these  operations,  or  you 
may  spoil  your  pipe  alto- 
gether, better  do  it  two  or 
three  times  over  than  have 
to  remake  a  pipe.  The 
top  edge  of  the  cap  should 
be  exactly  level  with  the 
chamfer  of  the  block,  and 
if  it  is  not  so  it  may  cause 
weakness,  or  total  absence 
of  tone,  in  consequence  of 
the  wind  not  being  directed 
properly  on  to  the  edge 
of  the  upper  lip.  The 
front  edge  of  the  upper  lip 
of  the  Open  Diapason  pipes 


longer  than  the  depth  of  it.  A,  Front  Edge  of  Tenor  C  Languid.     Full  size.     B,  Section  of    should  have  the  sharp  edge 

Front  Edge  of  Wood  Languid.  .        .   ,  ,      ..,         .        , 

just  taken  of  with  a  touch 


Raising  it  sharpens  the 
tone,  and  depressing  flattens  it,  but  the  lid  must 
never  be  quite  closed.  We  must  test  the  pipes  to 
see  if  they  are  equal  in  timbre  or  loudness,  and  of 
the  same  character  of  tone,  Some,  perhaps,  may 
sound  too  soft,  others  too  loud,  and  this  difference 
will  most  probably  be  caused  by  the  difference  in  the 
amount  of  wind  which  they  respectively  receive.  If 
too  loud,  insert  a 
wedge  or  two  of 
wood  in  the  bottom 
of  the  foot,  so  as 
to  make  the  hole 
smaller ;  if  too 
soft,  possibly,  either 
the  mouth  is  too 
low,  or  the  windway 
too  small,  or  the 
nicking  not  deep 
enough  ;  so  care- 
fully inspect  the 
pipe  in  order  to 
determine  where 
the  defect  is  most 
likely  to  be,  and 
file  the  upper  lip  a 
little  higher,  or 
enlarge  the  wind- 
way  the  least  bit 
possible,  or  deepen 
the  nicking,  as  the 
case  may  require  ; 
sometimes  all  three 
operations  will 

have    to    be    gone 


FIG.    124. — BLOCK  OF  WOOD  TENOR  C  PIPE,   OPEN   DIAPASON,   SHOWING 
VOICING  NICKS.      FULL  SIZE. 


of  the  glass-paper  file,  but  must  not  be  actually  rounded. 
As  to  the  means  of  regulating  the  thickness  of  the 
upper  lips  of  all  the  wood  pipes,  I  may  mention  that 
the  chamfer  should  be  made  as  high  as  it  is  wide, 
and  made  so  that  if  the  lip  were  extended  right  down 
to  the  top  of  the  block  it  would  run  off  to  a  sharp 
It  will  therefore  follow,  that  the  higher  the 
mouth  is  cut  up  the 
thicker  the  lip  will 
become,  and  this 
rule  applies  to  all 
the  pipes,  unless  it 
is  specially  stated 
that  they  are  to 
have  thin  lips,  and 
then  the  same  rule 
may  be  made  to 
answer  by  cutting 
the  chamfer  a  little 
sharper.  It  must, 
however,  be  under- 
stood that  when  I 
refer  to  the  upper 
lips  being  left  sharp 
or  rather  sharp,  I 
refer  to  the  absence 
of  any  rounding  on 
the  front  edge,  not 
to  the  thickness  of 
the  edge.  The  edges 
of  the  upper  lips 
are  not  left  square, 
but  very  slightly 
chamfered  upwards 
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The  Principal  or  Flute  stop  may  now  be  treated 
in  the  same  way  as  the  Open  Diapason,  only  making 
the  nicks  rather  finer  and  closer  together  than  in  the 
pipes  of  the  same  length  in  that  stop.  This  stop,  viz., 
the  Flute,  has  two  caps,  an  inner  and  an  outer  one. 
The  face  of  the  inner  one  must  be  exactly  level  with 
the  face  of  the  pipe,  and  the  top  edge  of  it  should  just 
have  the  sharpness  taken  off.  The  mouth  is  cut  up 
one-fifth  of  its  diameter  and  the  outside  edge  of  the 
upper  lip  left  square,  as  being  an  inverted  mouth  the 
roundness  and  chamfer  of  the  lip  is  on  the  inside. 
The  windway  is  very  slightly  less  than  that  of  the  Open 
Diapason,  and  the  pipes  must  not  sound  quite  so  loud. 

The  Gemshorn  is  voiced  in  a  similar  manner  to  the 
Flute,  the  windway  being  the  same  size.  The  mouth 
is  cut  up  one-third  of  its  diameter,  and  the  edge  of 
the  upper  lip  left  sharp.  This  stop  is  not  quite  so  full 
toned  as  the  Flute,  being  rather  more  reedy. 

The  Flageolet  is  voiced  still  finer  than  the  Flute,  and 
must  not  be  so  loud.  The  height  of  the  mouth  is  only 
slightly  over  one-sixth  of  its  diameter,  and  the  holes 
in  the  feet  are  very  small,  being  made  as  directed  in 
p.  84,  Vol.  II. 

Stopt  Wood  Pipes. 

The  Bourdon  should  have  the  top  edge  of  the  block 
or  languid  slightly  bevelled  and  nicked  rather  lightly  for 
the  size  of  the  pipe.  These  nicks  may  be  rather  over 
\  inch  apart  on  the  C  C  C,  and  j  inch  apart  on  the 
smallest  pipe,  making  them  only  the  same  depth  as 
those  of  the  first  two  octaves  of  the  Open  Diapason: 
upper  lip  £  inch  thick.  The  windway  should  be  T'5 
inch  wide  for  the  largest,  and  rather  over  -~^  inch  for 
the  smallest.  Don't  expect  too  loud  a  sound  when 
close  to  the  pipe,  as  you  hear  this  stop  best  at  a  dis- 
tance. 

The  Stopt  Diapason  really  requires  no  nicking  if 
made  with  block  shaped  as  I  have  described  ;  but  it 
can  be  nicked  if  you  like,  making  it  rather  lighter  than 
the  Open  Diapason.  Mouth  cut  up  one-third  of  the 
diameter,  windway  rather  larger  than  the  Open 
Diapason,  and  allow  plenty  of  wind  at  the  foot.  Lips 
about  ~s  inch  thick  for  C  C,  and  slightly  rounded  on 
front  edge. 

The  Lieblich  Gedacht  is  voiced  similar  to  the  Open 
Diapason  of  same  size.  Mouth  cut  up  one-third  of 
the  diameter  or  rather  less,  the  upper  lip  fully  }  inch 
thick  for  C  C  pipe,  and  slightly  rounded  on  front 
edge.  The  windway  to  be  the  same  size  as  that  of 
the  Stopt  Diapason,  and  the  cap  to  be  slightly  below 
the  top  edge  of  the  block — viz.,  about  i  inch  for  largest 
pipe  and  about  ?\  inch  for  smallest. 

It  is  useless  trying  to  get  a  loud  tone  from  stopt 
pipes,  as  if  blown  too  strongly  and  cut  up  too  high  the 
tone  is  harsh  and  very  disagreeable.  The  proper  tone 
is  soft,  sweet,  and  moderately  full  and  humming.    The 


stoppers,  or  tompions  must  fit  perfectly,  and  must  be 
perfectly  square  with  the  pipe. 

Having  all  the  pipes  completed,  so  far  as  voicing 
is  concerned,  you  now  place  them  in  position,  and 
proceed  to  cut  them  to  the  proper  length  (if  they  are 
very  much  longer  than  necessary  the  stopt  pipes  may 
be  trimmed  down  a  bit),  and  to  tone  them  as  described 
for  the  Open  Diapason  ;  and  in  order  to  enable  you  to 
overcome  all  difficulties  it  may  be  well  that  I  should 
point  out  the  defects  to  which  wood  pipes  are  liable, 
and  the  way  to  remedy  them. 

1.  Windiness. — Where  this  defect  exists  the  pipe 
seems  to  take  all  the  wind  you  can  give  it,  and  yet  it 
all  seems  wasted  as  it  does  not  produce  much  tone. 
This  is  often  caused  by  the  wind  not  being  properly 
directed  on  to  the  upper  lip,  and  the  location  of  the 
defect  may  be  determined  as  follows  :  Blow  the  pipe 
and  hold  your  hand  close  to  the  mouth  of  it,  and  if  the 
tone  is  improved  it  shows  that  the  wind  is  directed  out- 
side the  lip,  so  to  remedy  this  raise  the  cap  slightly,  and 
that  will  direct  the  wind  more  inwards.  If,  however, 
holding  the  hand  over  the  mouth  effects  no  improve- 
ment, but  rather  makes  matters  worse,  it  shows  that 
the  wind  is  directed  inside  the  pipe,  and  to  cure  it  we 
must  lower  the  cap  a  little.  If  we  require  a  full  fluty 
tone,  the  wind  is  directed  more  inwards  than  outwards ; 
if  a  thin  or  reedy  tone,  it  must  be  directed  more  to  the 
outside  of  the  pipe.  Windiness  may  also  be  caused 
by  the  windway  being  too  wide,  the  nicks  too  deep,  or 
by  the  pipes  or  conveyances  not  fitting  properly  into 
the  holes  in  the  sound-board.  If  the  former  is  the 
case  plane  down  the  inner  face  of  the  cap  and  so 
reduce  the  windway  ;  if  the  nicking  is  very  much  too 
coarse  the  only  remedy  will  be  to  face  the  block  afresh 
with  mahogany,  but  unless  this  is  very  carefully  done 
it  will  not  answer. 

2.  Over-blowing,  or  Sounding  the  Octave,  caused 
by  too  much  wind  for  the  size  of  the  mouth.  Cut  the 
mouth  a  little  higher,  or  enlarge  the  windway  if  really 
needful ;  but  the  generality  of  cases  will  simply  re- 
quire some  of  the  wind  stopping  off  at  the  foot  by 
means  of  wedges  inserted  in  foot. 

3.  Hollowness  caused  by  the  mouth  having  been 
cut  too  high.  Try  giving  more  wind,  but  if  the  pipe 
then  sounds  too  loud,  and  the  defect  is  so  bad  as  to 
spoil  your  stop,  the  only  remedy  is  to  saw  off  the 
upper  lip  just  above  the  chamfer  and  tenon  a  new  lip 
on.  This  is  an  awkward  piece  of  work,  and  very 
vexatious,  so  beware  of  overcutting. 

4.  Weakness  of  Tone,  caused  by  too  low  a  mouth, 
too  thin  a  lip,  too  narrow  a  windway,  or  shallow  nicks. 
Try  allowing  more  wind  at  the  foot  first,  and  if  not 
successful,  deepen  the  nicking  very  slightly,  or  deepen 
the  windway.  If  the  lip  is  too  thin  it  mus!  be  cut  up 
a  little  higher,  which  operation  in  the  case  i  f  a  weak- 
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toned  pipe  generally  necessitates  more  wind  at  the 
foot  and  a  larger  windway.  Bourdon  pipes  sometimes 
require  a  foot  with  a  larger  bore  to  be  inserted  in  place 
of  the  one  already  fixed. 

5.  Cliiffiiig  or  Barking. — This  is  a  scraping  noise 
heard  with  the  sound  of  the  pipes,  or  an  uncertain 
sound  given  by  the  pipe  before  the  proper  note  is 
heard.  It  is  caused  by  the  nicking  being  too  shallow, 
or  by  want  of  parallelism  between  the  edges  of  lips, 
or  between  the  lips  and  the  block.  The  block  should 
be  square  with  the  sides  of  the  pipe,  the  lower  lip 
perfectly  parallel  both  with  the  face  and  with  the 
edge  of  the  block,  and  the  upper  lip  parallel  with 
both.  A  very  little  dust  on  the  mouth  of  a  small  pipe 
will  often  cause  it  to  sound  very  strangely,  or  not  at 
all,  so  see  to  this  before  altering  a  pipe  in  any  way. 
{To  be  continued?) 
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A  WORK-BENCH  FOR  AMATEURS. 

B,j  A.  C.  E. 


WORK-BEN'CH  is  the  very  first  tool 
a  workman  (whether  amateur  or  pro- 
fessional) must  have,  but  for  a  carpenter 
it  is  rather  an  expensive  one  to  buy. 
In  Part  XII.  of  Amateur  Work,  a 
very  capital  bench  is  described  under  "  Notes  on 
Novelties,"  fitted  in  a  manner  to  suit  ever  amateur 
carpenter ;  but  then  the  price  of  the  smallest  is 
£3  3s.,  a  matter  of  no  small  consideration  to  most, 
especially  when  they  can  have  both  the  pleasure  of 
making  one,  and  the  satisfaction  of  having  made  it 
when  finished,  for  about  a  sovereign. 

As  regards  the  size  of  a  bench,  it  depends  of 
course  entirely  on  the  maker,  what  space  he  has  to 
put  it  in,  and  whether  he  wants  it  for  long  work  or 
short  work  principally  (although  of  course  a  long 
bench  will  always  take  small  work)  ;  but  these  are 
points  about  which  the  amateur  must  please  himself, 
for  the  dimensions  will  not  alter  the  principles  of 
construction. 

The  material  again  is  a  matter  of  choice,  deal 
being  about  as  good  as  any, both  in  regard  to  cost  and 
facility  for  working. 

And  now,  having  said  these  few  words  by  way  of 
introduction,  after  having  made  a  careful  examination 
of  the  working  drawings  given  in  Figs.  1,  2,  and  3, 
which  will  explain  themselves,  let  us  begin  to  work. 

The  legs  firstly.  These  are  made  of  stuff  4i  inches 
by  2i  inches  in  the  rough,  which  must  be  planed  up 
with  as  little  waste  as  possible.  All  the  wood,  by-the- 
bye,  must  be  planed  up  so  as  to  leave  it  as  near  as 


possible  to  the  original  thickness,  the  dimensions  in 
the  drawing  being  all  what  the  wood  is  in  the  rough. 
The  side-ties,  both  top  and  bottom,  are  let  partly 
into  the  legs,  and  the  legs  partly  into  them,  so  that 
(the  ties  being  1  inch  thick)  you  cut  f  inch  out  of  the 
leg,  and  \  inch  out  of  the  ties,  and  for  the  sake  of 
stiffening  the  structure  a  little,  the  side-ties  are  notched 
as  shown  in  the  drawing.  These  are  then  screwed 
firmly  on  to  the  legs  with  stout  2-inch  screws.  The 
end-ties  I  simply  screwed  on.  Care  must  be  taken  in 
doing  this,  that  the  screws  in  the  end-ties  and  side- 
ties  do  not  foul. 

The  next  thing  to  be  thought  of  is  the  top.    This 
should  be  not  too  thin,   for  if  it  is,  you  will  find   it 
give,  and  not  have  a  solid  base  to  strike  on  if  you 
are    mortising,    etc.      A    good    thickness    is    about 
ii  inches  or  2  inches.     You  will  have  to  make  it  in 
two  pieces  ;  and  for  those  that  can  groove  and  tongue 
it,  it  is  easy  enough,  but  I  daresay  there  are  plenty  of 
those  that  will  read  this  paper  that  do  not  know  how 
to  do  it.     For  those,  the  following  hints  may  be  of 
some   use.      Firstly,  get   the   edges   as   square    and 
straight  as  possible  (I  mean  the  edges   that   you  are 
going  to  join),  and  your  glue  nice  and  hot,  and  not  too 
thick.     Now,  having  levelled  the  top  of  the  frame- 
work (which  may  be  seen  by  looking  across  it),  lay 
the  boards  with  the  planed  edges  close  together  on 
the  top,  and  screw  down  one  piece  on  the  outer  edge. 
With  a  wedge  raise  the  edge  that  is  not  screwed  down 
about  i  inch,  and  place  the  other  piece  close  against 
it,  and  screw  that  down  on  the  outer  edge  also,  having 
previously  placed  a  wedge  under  the  inside,   similar 
to  the  first  piece.     The  two  pieces  will  now  be  close 
down  to  the  frame  on  their  outer  edges,  and  raised 
about  A  inch  from  the  frame  at  their  inner  edges,  but 
at  the  same  time  touching   one  another.     Now  glue 
the  two  edges,  press  down  flat  with  weights  (having 
of  course  drawn  out  the  wedges   from  underneath), 
and  screwed  down  as  shown.     This   manner  of  doing 
it  saves  clamping,  and  few  amateurs  who  are  in  want 
of  a   bench   possess   clamps.     The   chop   or   vice  is 
made    of   some    hard  wood    (beech    or    oak)   about 
2  inches  thick  and  8  inches  wide,  and  should  extend 
from  the  top  down  to  about  the    bottom  of  the  side- 
tie  (bottom).     The  screw,  which  may  be  bought  at 
most  tool-makers  who  advertise  in  this   Magazine  for 
about  two  shillings,  should  pass  through  the  chop  and 
top  side-tie,  at  the  back  of  which  the  nut  should  be 
screwed.     In  the  neck  of  the  screw  you  will  find  a 
groove  which  is  for  the  reception  of  a  thin  piece  of 
hard  wood  to  be  mortised  right  through   the    side  of 
the  chop,  and  cut  into  shape  to  fit  half  round  the  neck 
of  the  screw  and  into  the  groove  ;  this  serves  to  pull 
the  chops  outwards.     One  more  addition  is  necessary 
to  the  chop,  and  that  is  a  guide.     This  should  be 


176 


A   WORK-BENCH  FOR  AMATEURS. 


mortised  into  it,  being  about  2  inches  square,  and 
should  fit  into  a  "  guide-box"  screwed  on  to  the  in- 
side of  the  legs.  Care  must  be  taken  not  to  make 
the  box  too  large,  for  if  so,   the  guide  will  not  work 


347  of  this  work,  but  if  not  satisfied  with  this,  go  to 
Messrs.  Churchill  and  Co.,  Mr.  Syer,  Mr.  Lunt,  or 
Messrs.  Melhuish  and  Sons,  who  will  show  you  two  or 
three  different  kinds,  so  that  you  can  choose  one  for 
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easily.  Even  if  it  does  work  easily  before  being 
mortised  into  the  chop,  when  this  is  done,  and  you 
begin  to  screw  it  up,  you  will  often  find  that  the  guide 
catches,  and  to  overcome  this  difficulty  just  take  off 
the  corners  of  the  guide  with  a  small  plane.  You  will 
find  the  bench-stop  described  in  Vol.  II.,  pp.  143,  296, 


yourself ; -but  if  it  is  one  that  requires  a  hole  to  be  cut 
right  through  the  bench,  it  must  not  be  put  too  near 
the  end,  as  the  piece  is  likely  to  split  out. 

Now  to  complete  it,  a  shelf  placed  over  the  bottom 
ties  will  be  found  very  useful  to  put  your  planes,  etc., 
on,  when  you  want   a   clear  benchi     Some   benches 
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have  troughs,   but   for  my  part  I    think  they   are  a 

nuisance  ;  firstly,  they  detract  from  the  width  of  the 

bench  ;  and  secondly,  they  are  always  getting  full  of 

shavings,  and  small  tools  such  as  gimlets  and  striking 

knives     are     continually 

getting    lost     in     them. 

Drawers   are  things  that 

had  also  better  be  left  out 

of  the  way.     Tool  boxes 

and  tin  cans  will  serve  the 

purpose  better. 

And  now  to  conclude,  I 
will  just  give  a  rough  list 
of  the  prices  that  are 
likely  to  be  incurred. 

s.d. 
Wood,  at  most,  say  1 5  o 
Screw  and  nut    ..20 

Screws 20 

Glue  and  odds  (bench 

stop  [wood],  etc.)      1  o 


£t-  o  o 
This  is  the  utmost  that 
such  a  bench  ought  to 
cost  ;  but  a  patent  in- 
stantaneous grip  vice  will 
of  course  raise  the  price 
to  about  £1   15s.     I  for- 
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FIG.  3. — END   ELEVATION   OF  WORK-BENCH. 


therefore  deserving  of  the  attention  of  amateurs  who 
are  about  to  make  a  bench  for  their  own  use,  and  to 
whom  the  working  drawing  showing  construction 
cannot  fail  to  be  useful.  And  beyond  this,  the  bench 
itself,  and  the  accompany- 
ing working  drawings, 
maybe  regarded  as  afford- 
ing a  useful  and  highly 
practical  lesson  in  ele- 
mentary carpentry,  such 
as  I  am  often  asked  for, 
but  which  it  is  not  often 
that  I  have  an  opportu- 
nity of  giving.  The  work 
involved  in  constructing 
the  bench  that  is  now  un- 
der consideration  would 
afford  in  its  performance 
valuable  practice  in  cut- 
ting, planing,  and  other- 
wise preparing  the  dif- 
ferent parts  that  compose 
the  structure  and  fitting 
them  together  in  a  work- 
manlike manner,  and  no 
one  ought  to  find  any 
difficulty  in  carrying  out 
the  task  from  commence- 
ment to  finish,  provided 


FIG.  4. — PERSPECTIVE  VIEW  OF  WORK-BENCH  WHEN  FINISHED. 


got  to  mention,  by-the-bye,  that  no  nails  should  be 
used.     If  you  want  the  bench  to  last,  all  screws. 


[Although  there  is  nothing  novel  in  the  construc- 
tion of  the  work-bench  described  above,  it  has  the 
merit   of   being  strong,  solid,  and  inexpensive,   and 


that  he  can  use  his  tools  moderately  well.  The 
writer  of  this  paper  rightly  lays  stress  on  the  use 
of  screws  only  in  putting  the  parts  of  the  bench 
together.  To  this  let  me  add  that  the  screws  should 
be  greased  before  they  are  driven  in,  to  provide  for 
easy  withdrawal  if  needed  at  any  time.— Edj] 
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THREE  CORNER  SHELVES, 

SUITABLE  FOR  DRAWING-ROOMS,  IN  FRET-WORK. 

By  J.  W.   GLEESOX-WHITE. 
{For  Illustrations,  see  Folding  Sheet  issued  with  this  Part.) 


HE  designs  given  under  this  title  with 
this  month's  part  of  Amateur  Work, 
form  one  more  of  a  series  of  "  Furniture 
Fretvvorked,"  which,  as  readers  of  this 
magazine  will  remember,  commenced 
with  the  "Alhambra  Tea  Table"  in  Part  IV.,  as  an  ex- 
periment in  fretwork  applied  to  a  larger  and  more  use- 
ful series  of  articles  than  those  which  had  before  been 
recognized  as  within  the  amateur's  limit  in  fret  sawing. 
These,  the  latest,  are  certainly  also  the  simplest, 
and  most  easy  pieces  of  carpentry  that  can  be  suggest- 
ed, so  that  the  humblest  amateur,  even  the  one  who  for- 
getting the  maxim,  "hit  the  nail  on  the  head,"  varies 
the  monotony  by  hitting  the  nail  on  the  finger,  need 
not  despair  of  successfully  grappling  with  the  diffi- 
culties of  these  structures,  and  that,  without  a  violent 
expenditure  of  hard  words  and  sticking  plaister,  the 
latter  of  course  to  be  applied  to  himself,  although 
unkind  critics  might  suggest  that  had  he  saved  the 
blows,  and  put  the  structure  together  with  sticking 
plaister,  the  nails  (of  both  sorts)  would  have  been 
saved,  while  the  stability  of  the  work  would  be  on  the 
whole  rather  improved.  But,  seriously,  to  nail  or  screw 
a  few  pieces  of  wood  together,  not  necessarily  using 
mortise,  tenon,  or  grooves,  may  be  fairly  described, 
as  being  of  the  "  rabbit-hutch  "  order  of  architecture, 
and  therefore  unlikely  to  perplex  anyone. 

In  fretwork  for  the  drawing-room,  as  a  rule,  every 
inch  is  covered  with  ornament,  so  that  at  the  distance 
a  mere  unshapely  mass  is  visible,  and  when  it  takes  a 
form  as  easel,  or  bracket,  the  best  part  of  the  design 
is  at  once  hidden  by  the  object  it  supports,  this  is  not 
good  art  or  even  good  economy  of  time,  material,  or 
effect.  It  is  far  better  to  expend  the  same  time  and 
labour  on  ornamental  details  of  a  larger  work  in  plain 
carpentry.  While  the  ornament  gains  by  the  contrast, 
the  various  pieces  of  china  or  bric-a-brac  also  gain  by 
the  "  repose,"  so  to  speak,  of  the  greater  part  of  the 
surface,  against  which  they  appear.  These  china 
shelves  are  intended  to  carry  out  this  idea,  and  to  be 
only  complete  when  they  are  filled  with  ornamental 
objects,  not  complete  in  themselves  like  so  much  fret- 
work, and  therefore  spoilt  by  addition  of  the  very 
things  that  should  have  been  allowed  for  as  part  of  the 
scheme. 

Of  course  in  describing  the  way  it  is  proposed  to, 
work  these  shelves,  the  size  given  is  but  one  that 
would  conveniently  come  within  the  limits  of  our 
sheet  of  designs,  and  not  by  any  means  the  only  size 


effective;  but,  as  a  rule,  the  width  drawn  in  the  sketches 
will  allow  a  height  of  three  feet  without  looking  out 
of  proportion.  (I  may  note  here  that  the  sketches  of 
the  finished  shelves,  by  some  oversight  of  mine,  or  of 
the  artist  who  transferred  the  design  for  printing,  quite 
lose  the  long  narrow  effect,  and  show  the  length  as 
being  about  two  and  a-half  times  the  width,  whereas 
the  length  in  such  case  should  be  four  times  the 
width.) 

The  first  thing  to  be  done  is  to  make  the  shelves 
themselves  ;  and  as  No.  2  is  of  the  simpler  form,  we 
will  take  that  first.  It  will  be  seen  that  two  pieces  of 
wood,  from  i  inch  to  f  inch  thick,  are  wanted  for  the 
sides.  One  of  these  should  be  8J  inches  if  ^  inch 
wood  is  used — if  J  inch,  of  course  the  width  must  be 
83  inches,  to  allow  of  the  increased  thickness— while 
the  other  piece  is  exactly  8  inches.  Screw  or  nail 
these  pieces  together  at  right  angles  to  each  other.  (A 
word  of  warning  should  come  ,here  :  walls  in  old 
houses  are  often  not  exactly  true,  and  if  the  shelves 
are  wanted  for  a  special  permanent  place,  it  is  better 
to  find  the  angle  by  fitting  the  pieces  to  their  place, 
otherwise  an  unsightly  effect  may  result.)  Next  cut 
the  shelves  of  wood  of  A  inch  thickness,  or  less.  These 
may  be  simply  screwed  into  place  ;  of  course,  if  the 
sides  are  grooved,  and  the  shelves  let  in  for  %  inrh 
or  5  inch,  all  the  better  for  the  finish  and  the  firm- 
ness of  the  work  :  but  that  is  only  an  improvement, 
not  a  necessity  ;  and  if  they  are  screwed  in  with 
perhaps  a  touch  of  glue  first,  it  will  suffice  for  ordinary 
needs.  These  shelves  should  be  the  shape  of  a  right- 
angled  triangle,  each  side  being  about  7  inches  in 
length,  while  the  front  is  about  9  inches  in  width. 

The  front  edges  of  the  main  sides  may  be  either 
bevelled  to  slope  with  the  line  of  shelves,  and  form  a 
flat  front,  or  may  stand  out  at  sides  a  little  wider  than 
the  fretwork,  in  which  case  they  would  be  improved 
by  a  hollow  groove  or  reeding,  or  by  chamfers 
stopped  at  each  shelf. 

The  above  sizes  are  only  roughly  indicated,  as  it 
will  take  less  time  to  fit  the  actual  shelf,  and  work 
from  the  size  required,  than  to  read  and  work  out  the 
sizes  in  fractions  of  inches. 

The  shelves  being  ready  and  thoroughly  firm,  the 
fretwork  wood  (the  designs  being  pasted  on,  but  as 
yet  uncut),  should  be  fitted  carefully  to  each  part,  as 
the  wood  before  working  can  be  handled  with  less 
risk  of  breaking,  allowing  a  more  exact  fitting  of  each 
separate  piece  ;  then  all  the  pieces  being  fitted,  there 
only  remains  the  fret  cutting  itself,  and  the  final  fixing- 
of  the  ornamental  part  by  gluing  it  on,  with  a  few 
small  screws  to  the  larger  pieces.  The  above  con- 
struction holds  good  for  either  No.  2  or  No.  1,  if 
worked  the  same  way,  but  the  design  No.  3  must  be 
differently  prepared  ;  and  No.    1    is  also  better  if  a 
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similar  plan  is  used,  as  will  be  seen  by  the  illustration 
of  plan  of  shelf  for  Nos.  I  and  3.  The  shelves  are  cut 
at  right  angles  to  the  sides  across  each  corner  of  the 
front,  so  that  the  shelf  itself  projects,  and  gives 
greater  room,  in  a  less  width,  besides  allowing  side 
pieces  of  fretwork,  as  in  No.  1,  to  add  to  the  effect  of 
the  structure,  without  usurping  any  necessary  room, 
or  hindering  the  full  view  of  the  objects  placed  on  the 
shelves,  allowing  a  larger  shelf  with  less  wall  space. 

The  variety  of  wood  chosen  is  entirely  a  matter 
of  personal  taste,  but  the  best  plan  is  to  finish  the 
whole  in  black  stain  (Judson's  Artists'  Black  would  do 
nicely),  as  a  great  economy  of  valuable  wood  is  pos- 
sible. The  sides  may  be  of  common  deal,  while  for 
the  fret-cut  wood,  ordinary  mahogany,  the  cheapest 
and  easiest  wood  to  work,  will  suit  admirably,  or  if 
the  worker  does  much  fret  work,  he  can  utilise  all 
sorts  of  wood,  and  find  a  place  for  the  little  bits  that 
are  never  enough  of  one  sort  for  any  design  where  the 
wood  itself  is  unstained  and  must  needs  match 
throughout.  If  black  is  for  any  purpose  undesirable, 
plain  oak  unpolished  is  the  next  best,  in  either  case 
it  were  better  (to  save  the  expense  of  oak,  if  oak  be 
chosen,  and  to  improve  the  setting  of  the  bric-a-brac 
in  either  case),to  line  the  insides  of  the  upright  pieces 
with  velvet  or  plush,  or  in  some  cases  looking-glass, 
but  looking-glass  is  not  nice  in  all  cases,  and  should 
always  be  used  with  caution.  If  the  extremely 
long  shape  is  chosen,  it  is  astonishing  how  many 
places  not  available  for  a  wider  bracket  will  be 
found  suitable  for  a  long  narrow  one  ;  and  in  some 
cases  it  were  better  that  the  width  of  front  should  be 
reduced  to  6,  or  even  5  inches.  These  little  slips  of 
shelves  fit  into  a  narrow  angle  whe"  the  windows  are 
very  near  the  wall,  and  each  tin  shelf  is  amply 
large  enough  to  hold  a  statuette,  or  tall  vase. 

Above  all  things  do  not  just  work  out  the  size  given 
at  hap  hazard,  trusting  it  to  fit  somewhere  ;  choose 
your  place,  try  the  length  that  best  suits  it,  decide  on 
the  space  to  be  left  between  the  shelves,  not  always 
the  same,  for  if  you  have  a  lot  of  cups  to  show,  or 
small  bowls,  the  shelves  should  be  near  together ;  if 
tall  objects  are  to_be  placed  thereon,  then  vary  the 
space  accordingly,  but  decide  on  the  number  of  shelves 
entirely  as  you  find  the  space  will  best  be  filled,  for 
the  effect  is  sure  to  be  improved  if  it  is  evident  that 
care  has  been  taken  to  adapt  the  design  to  the  personal 
requirements  of  the  owner. 

Just  a  word  in  praise  of  corner  shelves.  Now 
that  the  bric-a-brac  of  a  modern  drawing-room  has 
almost  swamped  the  available  resting-places  on  the 
old  side  tables  and  whatnots,  and  takes  refuge  in  any 
suitable  and  unsuitable  spot,  hardly  any  place  is  better 
adapted  to  display  it  to  advantage  and  ensure  its 
safety  than  the  corners  of  the  room  ;  as  then  the  side 


walls  prevent  any  attack  but  from  the  front,  on  the 
precious  objects,  and  as  the  human  body  is  roughly 
circular,  and  therefore  cannot  fit  into  an  angle,  there 
is  less  fear  of  an  injudicious  stranger,  all  unwittingly, 
smashing  the  bracket  and  its  contents.  Again,  some 
corners  are  well  lighted,  and  shelves  placed  in  those 
will  show  your  best  things,  while  others  badly  lighted, 
will  be  found  capital  places  for  things  not  altogether 
far  below   the  of    the   best,    but,  perhaps,    of 

rougher  pottery,  or  cracked  or  slightly  imperfect,  so 
that  you  do  not  wis  them  to  be  obtrusively  displayed, 
though  still  anxious  to  keep  them  in  sight.  In  such 
a  corner  they  will  just  catch  enough  light  perhaps  to 
bring  the  high  lights  of  the  china  into  prominence 
and  help  decorate  the  room,  without  being  too  notice- 
able, while  for  a  method  of  making  a  large  show  with 
very  little  fret-cutting  (save  a  photograph  frame),  I 
know  no  shape  that  makes  so  much  display  of  very 
little  fret-cutting  as  a  set  of  corner  shelves  treated  in 
the  above  manner. 
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.By  an  AMATEUR  SOAP-MAKER. 


EADING  the  very  excellent  article  in 
Vol.  I.  of  Amateur  Work,  led  me  to 
set  about  testing  for  myself  the  practica- 
bility of  the  cold  or  mixing  process  of 
soap-making.  Though  there  are  only 
two  articles  required,  viz.,  fat  and  98  per  cent,  caustic 
soda,  the  latter  was  a  most  difficult  article  to  obtain. 
Though  living  in  London,  and  being  acquainted  with 
the  wholesale  drysaltery  trade,  and  also  most  of  the 
chemists  and  druggists  in  the  City,  yet  none  of  them 
had  even  heard  of  pure  98  per  cent,  caustic  soda  in  a 
powdered  form.  However,  in  due  time  I  succeeded 
in  opening  up  a  correspondence  with  the  Greenbank 
Alkali  Works  Co.,  Limited,  and  obtained  the  required 
article  in  a  most  convenient  form,  viz.,  half-pound 
tins.  Now  this  quantity  will  enable  any  one  with 
3  lbs.  of  grease  and  1  quart  of  water,  to  make  6  lbs. 
of  pure  hard  soap  of  far  superior  quality  to  anything 
you  can  buy,  and  at  very  little  cost,  and  hardly  any 
more  trouble  than  making  a  cup  of  coffee. 

The  process  is  simply  this.  Take  a  half-pound  tin 
of  98  per  cent,  caustic  soda,  and  empty  into  it  a  basin 
containing  1  quart  of  cold  water ;  by  stirring  it  will 
instantly  begin  to  get  hot,  let  it  stand  till  cold.  This  is 
called  the  "lye."  In  a  larger  basin  melt  3  lbs.  of  any 
kind  of  fat,  only  it  must  not  contain  any  salt  ;  let  it 
stand  till  it  is  just  warm,  then  pour  the  "lye"  into  the 
melted  fat  in  a  continuous  stream,  stirring  till  it  be- 
comes  like   honey.     Then   pour   the  mixture  into  a 
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square  wooden  box  lined  with  a  damped  piece  of 
calico,  to  prevent  it  sticking  to  the  sides  and  bottom  ; 
it  must  now  be  well  covered  up  with  an  old  blanket 
and  set  in  one  corner  of  the  kitchen  until  the  next  day, 
when  you  will  have  a  block  of  pure  soap  weighing 
about  6  lbs.,  at  a  cost  of6d.  for  the  half-pound  of  caustic 
soda,  and  whatever  the  fat  may  cost,  and  in  many 
cases  the  fat  will  cost  absolutely  nothing,  being  the 
accumulations  of  the  grease-pot,  into  which  all  waste 
fat  should  be  put  for  the  purpose  of  making  soap.  If 
there  be  any  traces  of  salt  in  the  fat  it  may  be  elimi- 
nated by  pouring  the  fat,  when  warm,  into  cold  water. 
The  fat  will  solidify  on  the  top  of  the  water,  and  can 
be  remelted  for  soap-making. 

I  must  leave  these  facts  and  figures  to  have  their 
due  weight  upon  the  minds  of  your  numerous  readers. 
Of  course,  larger  quantities  can  be  made  just  as  easily, 
and  at  less  cost,  as  the  caustic  soda  can  be  bought  at 
a  lower  price  when  taken  in  larger  quantities,  but 
larger  vessels  will  be  wanted  to  work  with.  I  may 
add  that  T.  Harvey  &  Co.,  of  2,  Long  Lane,  B.C., 
and  89,  Wandsworth  Road,  S.  IV.,  have  been  appointed 
agents  for  London  for  the  various  articles  manufac- 
tured by  the  Greenbank  Alkali  Company,  and  they  will 
be  pleased  to  send  a  half-pound  tin,  with  full  printed 
instructions  in  making  various  kinds  of  soap  and  other 
uses  of  98  per  cent,  caustic  soda,  for  sixpence,  and 
threepence  postage  (nine  stamps)  per  parcel  post,  or 
one  pound  of  Greenbank  Cold  Water  Soap  for  six 
stamps,  as  sample,  to  any  address,  by  return.  Try  it 
and  you  will  never  be  without  it.  By  the  way,  98  per 
cent,  caustic  soda  is  now  used  by  nearly  all  the  large 
soap-makers  in  England  and  America. 


[As  I  take  much  interest  myself  in  all  processes 
by  which  articles  of  every  day  use  can  be  made  at 
home,  and  as  I  am  sure  that  there  are  many  readers 
of  this  Magazine  who  are  as  desirous  as  I  am  of  finding 
the  means  of  utilising  all  kinds  of  home  waste,  so  that 
nothing  may  be  lost,  it  may  be  of  advantage  to  say 
that  on  receipt  of  the  preceding  remarks,  I  wrote  to 
Messrs.  T.  Harvey  and  Co.  for  specimens  of  the  soap 
and  soda  that  are  mentioned  therein.  The  soap,  of 
which  I  had  two  samples — one  plain  and  the  other 
scented  and  coloured  in  imitation  of  Brown  Windsor, 
for  toilet  use — I  found  to  be  excellent  for  all  purposes, 
being  hard,  pleasant  to  the  touch,  good  for  use  in  hard 
water,  and  far  more  durable,  and  therefore  more 
economical  than  the  ordinary  soap  of  the  shops, 
though  not  making  so  much  lather.  I  intend  to  try 
my  hand  at  making  soap  with  the  soda  when  there  is 
waste  grease  enough  at  my  command,  and  I  hope  that 
some  of  my  numerous  correspondents  will  do  the 
same,  and,  in  due  course  of  time,  send  me  the  result 
of  their  experiments. — Ed.] 
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HE  new  weekly  serial,  "Water,  a  Journal  for 
Collecting  and  Diffusing  Information  on  Water 
Supply  and  Sanitary  Science,"  cannot  fail  to 
present  points  of  interest  to  readers  of 
Amateur  Work  generally,  and  I  cordially 
recommend  it  to  their  notice.  It  is  published  by  Messrs.  E. 
W.  Allen  and  Co.,  4,  Ave  Maria  Lane,  London.  The  cost 
of  each  number  is  2d.,  or  it  will  be  sent  to  subscribers  for 
2s.  6d.  per  quarter,  payable  in  advance.  No.  I  contains  the 
judgment  of  the  Judicial  Committee  of  the  House  of  Lords 
in  the  case  of  Dobbs  v.  the  Grand  Junction  Waterworks 
Company,  and  a  brief  statement  of  the  proceedings  from 
time  to  time,  extending  over  a  period  of  two  years,  in  this 
important  contention,  the  final  settlement  of  which  has  done 
much  to  settle  the  relative  positions  of  the  water  companies 
in  all  parts  of  the  country  and  their  respective  clients,  the 
consumers  of  the  water  which  they  supply.  While  alluding 
to  this  subject  let  me  recommend  those  who  are  in  want  of  a 
filter  not  to  omit  to  look  at  Maignen's  l'atcnt  "  Filtre 
Rapide,"  which  may  be  seen  at  22  and  23,  Great  Tower 
Street,  E.C.,  and  which  has  been  described  at  length  by 
Mr.  Soward  in  the  pages  of  this  Magazine. 

A  new  edition,  revised  and  enlarged,  has  just  been  pub- 
lished of  an  excellent  work  on  turning,  which  cannot  fail  to 
prove  of  interest  to  the  readers  of  this  Magazine  for  many 
reasons,  one  of  these  being  the  subject  on  which  it  treats, 
and  another  that  it  is  from  the  pen  of  an  able  and  valued 
contributor  to  its  pages — the  Rev.  James  Lukin,  B.A., 
Rector  of  Wickford,  author  of  "  The  Lathe  and  Its  Uses," 
"Carpentry  and  Joinery  for  Amateurs,"  and  other  works  on 
kindred  subjects.  The  title  of  the  book  to  which  I  am 
alluding  is  "  Turning  for  Amateurs,  being  Descriptions  of 
the  Lathe  and  its  Attachments  and  Tools,  with  Minute 
Instructions  for  their  Effective  Use  on  Wood,  Metal,  Ivory? 
and  other  Materials."  It  is  illustrated  with  one  hundred 
and  forty-four  engravings,  and  published  by  Mr.  L.  Upcott 
Gill,  170,  Strand,  IV.  C.  The  volume,  a  handsome  crown 
8vo,  tastefully  buund  in  cloth,  contains  204  pages,  and  costs, 
I  believe,  2s.  6d.  It  tells  an  amateur  as  much  as  he  need 
know  about  the  lathe  in  descriptive  language,  so  clear  and 
explicit  that  it  is  impossible  for  any  one  to  err  who  attempts 
to  follow  the  directions  and  instructions  given.  Among  the 
most  interesting  parts  of  this  useful  volume  are  the  instruc- 
tions, with  explanatory  diagrams  for  making  a  lathe  with  a 
wooden  bed  and  standards,  which  are  given  in  Chapter  I. 

I  have  received  from  Messrs.  Hart  and  Co.,  22,  Pater- 
noster Ro-w,  E.C.,  No.  5  of  "The  Lark,"  a  collection  of 
"  Songs,  Ballads,  and  Recitations  for  the  People,"  edited  by 
Dr.  W.  C.  Bennett.  As  it  contains  selections  from  the 
poems  of  the  best  writers,  dead  and  living,  it  will  form  a 
useful  collection.  It  is  very  cheap,  the  price  being  only  id. 
monthly,  the  type  is  large,  and  the  paper  good.  The  part 
before  me  is  cruelly  disfigured  for  binding  by  the  appearance 
of  a  page  of  advertisements  at  the  back  of  page  37  of  the 
text.  This  should  be  avoided  in  future  numbers  for  the  sake 
of  those  who  may  wish  to  preserve  their  copies. 
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An  illustrated  catalogue  of  furniture  of  all  kinds  has 
been  sent  to  me  by  Messrs.  Sewell  and  Sewell.  Wholesale 
and  Export  Cabinet  Makers  and  Upholsterers  S,  10,  and  16, 
Worship  St.,  Finsbury  Sq.,  E.C.  Taking  it  for  granted  that 
the  various  articles  enumerated  in  the  catalogue  are  well  made 
and  of  good  quality,  the  prices  appear  moderate,  and  for  all 
finished  goods  are  subject  to  a  discount  of  10  per  cent,  for  cash. 
"Woods  and  Forests"  is  the  title  of  a  new  illustrated 
journal,  devoted  to  the  consideration  of  forestry  in  all  its 
branches,  ornamental  planting  and  the  management  of 
estates,  recently  commenced  and  published  weekly  at  2d.,  by 
Mr.  W.  Robinson,  37,  Southampton  Street,  Strand,  V/.C, 
the  proprietor  and  publisher  of  "  The  Garden,"  "  Gardening 
Illustrated,"  etc.  It  contains  much  valuable  information  on 
the  subjects  indicated,  and  will  prove  most  useful  as  a  work 
of  reference  to  all  who  are  interested  in  them. 

"The  Science  Monthly,  Illustrated,"  is  another  new 
publication,  well  printed  and  attractive  in  appearance,  pub- 
lished monthly,  as  its  name  implies,  at  6d.,  by  Mr.  David 
Bogue,  3,  St.  Martin's  Place,  W.  C.  It  touches  on  subjects 
that  are  included  in  all  the  various  branches  of  science,  and 
dwells  especially  on  those  that  possess  a  greater  interest  for 
the  time  being  than  others,  because  they  are  intimately  con- 
nected with  recent  events.  Thus  it  is  that  "  Earthquakes," 
"Lost  Comets,"  and  "Some  Account  of  New  Guinea," 
hold  a  prominent  place  in  No.  3,  which  bears  date  January, 
1SS4;  while  "Strange  Phenomena  in  the  Sky"  meet  with 
due  consideration  in  "  Topics  of  the  Time."  Space  is  also 
devoted  to  notices  on  works  of  science  recently  published, 
and  to  subjects  connected  with  the  laboratory,  the  workshop, 
the  museum,  etc.  I  extract  the  following  useful  piece  of  in- 
formation from  the  department  headed  "The  Laboratory" — 
"Bottle  Stoppers. — Corks  which  have  been  steeped 
in  vaseline  are  said  to  be  an  excellent  substitute  for  glass 
stoppers.  They  are  not  in  the  least  affected  by  acids,  and 
never  become  fixed  through  long  disuse." 

Mr.  G.  Kent,  20,  Old  Compton  Street,  Soho,  IV. ,  has 
sent  some  specimens  of  his  specialties  in  wire  nails,  staples, 
etc.,  which  are  well  made,  and  deserve  the  attention  of  my 
readers.  He  supplies  French  nails  in  German  silver,  at 
prices  ranging  from  6s.  to  10s.  per  lb.,  according  to  size  ;  in 
copper,  from  is.  6d.  to  4s.  ;  in  brass,  from  2s.  to  6s.  ;  and 
nickel-plated  from  55.  per  1000.  Wire  nails  of  the  ordinary 
kind  he  supplies  at  prices  from  2\A.  per  lb.  upwards,  accord- 
ing to  size,  the  larger  sizes  being  cheaper  per  lb.  than  the 
smaller  sizes  ;  and  staples  of  wire,  well  sharpened  at  the 
points  and  of  various  shapes,  at  6d.  per  lb. 

In  Part  XVI.  of  this  Magazine  I  acknowledged  the  receipt 
of  a  sample  of  "Millen's  Snow  and  Wet  Repeller  and  Sole 
Protector,"  manufactured  and  sold  by  Mr.  Humphrey 
Millen,  Fern  Factory,  Little  Marlow,  Bucks,  at  Is.  per  box, 
post  free,  and  I  promised  to  test  the  preparation  and  give 
my  opinion  of  it.  I  had  a  pair  of  old  boots  resoled,  and 
used  the  Repeller  according  to  the  directions  supplied  with 
it.  It  rendered  the  upper  leather  impervious  to  moisture, 
and  made  the  soles  at  least  twice  as  durable  as  they  would 
have  been  if  they  had  been  worn  in  the  ordinary  way.  They 
were  proof  against  the  entrance  of  water,  and  though  hard 
and  solid  they  were  perfectly  elastic.     Besides  this,  the  pre- 


paration acting  as  a  non-conductor,  kept  the  feet  warm  and 
comfortable  even  in  the  coldest  weather  on  wet  pavements 
and  muddy  roads.  It  is  especially  useful  and  even  essential 
to  all  who  are  obliged  to  be  about  in  all  kinds  of  weather, 
and  deserves  the  attention  of  clergymen,  sportsmen,  volun- 
teers, policemen,  etc.  I  may  even  go  so  far  as  to  say  that  all 
who  value  health  and  comfort  should  dress  their  boots  with 
it.  Before  using  it  on  old  boots,  remove  the  blacking  from 
the  leather  with  a  sponge  moistened  with  warm  water. 

Messrs.  Harger  Brothers,  Settle,  Yorkshire,  have  issued  a 
new  edition,  price  +d.,  of  their  "  List  of  Fretwork  or  Per- 
forated Carving  Patterns,"  which  are"  exhibited  therein  by 
photolithography,  in  illustrations  about  one-tenth  the  size  of 
the  articles  themselves.  A  price  list  of  all  tools  and  speci- 
alities supplied  by  the  firm  is  comprised  in  this  brochure, 
which  cannot  fail  to  be  useful  to  amateurs  generally.  They 
have  also  sent  me  a  specimen  of  a  handy  little  companion  to  the 
knife,  pencil,  and  bunch  of  keys  that 
most  people  carry  in  the  waistcoat 
pocket.  The  use  and  purpose  of 
this  appliance,  which  is  called  "The 
Eclipse  Pocket  Compass,"  but 
which,  I  venture  to  suggest  to 
Messrs.  Harger  Brothers,  should 
rather  be  styled  the  "  Eclipse 
Pocket  Compasses,"  will  be  partly 
understood  from  the  accompanying 
full-sized  drawing  of  the  instrument, 
with  a  pencil  inserted  in  the  ex- 
panding tube  designed  for  its  re- 
ception ;  but  its  full  merit  can  only 
be  properly  appreciated  by  those 
who  have  had  an  opportunity  of 
using  it.  Its  value  is  enhanced  by 
the  fact  that,  different  to  the  com- 
passes contained  in  any  case  of 
mathematical  instruments,  being 
carried  in  the  pocket  with  a  pencil 
attached  to  it,  it  is  always  at  hand 
and  ready  for  use  when  wanted.  To 
all  boys  at  school  and  their  teachers, 

and  to  amateur  workers  generally,  whatever  may  be  each 
man's  special  hobby,  or,  indeed,  to  any  one  of  a  mechanical 
turn  of  mind,  it  will  prove  simply  invaluable.  It  can  be  used 
for  striking  circles  in  the  ordinary  way,  and  for  writing  memo- 
randa, making  rough  sketches,  etc.,  and,  when  closed,  the 
peculiar  formation  of  the  end  of  the  metal  leg,  it  being  bent 
inwards  at  an  angle  to  the  leg  itself,  renders  it  an  efficient 
pencil-point  protector.  It  is  neatly  finished  and  nickel- 
plated,  and  is  supplied,  post-free,  for  o.d. 

The  Britannia  Manufacturing  Company,  Colchester,  Essex, 
have  produced  among  their  latest  specialties  an  extra  strong 
lathe  for  foot-power,  to  which,  being  specially  designed  for 
use  in  the  British  Navy,  the  distinctive  name  of  the  "  Navy  " 
lathe  has  been  given.  The  bed  of  this  lathe  is  4  ft.  6  in.  long, 
8J  in.  on  face,  and  6  in.  deep  ;  the  height  of  centre  is  6  in.  ; 
the  size  of  gap,  j\  m>  wide,  6.J  in.  deep  ;  will  swing  2  ft. 
diameter,  I  ft.  8  in.  long.  It  has  three  speeds  on  cone, 
namely,  gin.,  6, in.,  and  4 in.,  for  lAin,  band.    The  head  is 
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fitted  with  treble  gear,  ,°c  in.  pitch,  i  J  in.  face,  and  there  are 
two  eccentric  shafts  to  alter  the  speed  to  either  single, 
double,  or  treble  gear.  The  steel  leading  screw  is  llin. 
diameter,  and  \  in.  pitch.  These  lathes  are  specially  designed 
to  do  very  heavy  work  by  means  of  the  treble  gear,  by  foot- 
power  where  steam-power  cannot  be  obtained,  and  they  are 
made  with  3  ft.  9  in.  bed  and  5  in.  centre,  as  well  as  of  the 
dimensions  given  in  detail  above,  for  ironclads  and  torpedo- 
ships  where  space  is  limited.  Each  lathe  is  fitted  with  a  full 
assortment  of  chucks  and  tools  of  corresponding  strength. 
They  can  be  supplied  with  longer  beds,  if  required.  To 
show  what  can  be  done  in  a  lathe  of  this  description,  it  is 
only  necessary  to  say  that  a  24 in.  wheel  or  plate  can  easily 
be  turned  by  foot-power  by  use  of  the  treble  gear.  Even  by 
using  the  double  gear  J  in.  cut  may  be  taken  off  a  2  in.  or 
3  in.  shaft,  the  treble  gear  being  brought  into  use  on  longer 
articles  up  to  24  in.  The  total  weight  of  the  lathe  and  the 
tools  and  appliances  that  accompany  it,  is  14  cwt.  The  prices 
of  these  lathes  I  cannot  give  at  prese  ,  for  the  Britannia 
Company  has  not  yet  put  me  in  possession  of  them.  Stress 
has  been  laid  on  the  fact  that  by  aid  of  the  "Navy" 
lathe  and  its  gearing,  work  of  heavy  nature  can  be  done  by 
means  of  foot-power  only.  It  must  not  be  supposed,  how- 
ever, that  they  can  be  worked  by  foot-power  only  :  they 
admit  of  the  application  of  steam-power  as  well  as  other 
lathes  that  can  be  so  worked  ;  but  among  its  chief  merits  is 
the  fact  that  heavier  work  can  be  done  in  the  "  Navy  "  lathe 
by  means  of  foot-power  than  in  any  other  lathe  of  the  same 
size  and  weight. 

A  specimen  of  a  new  kind  of  glue  has  been  sent  to  me  by 
M.  Theodor  Eckhardt,  3,  Crown  Court,  Milton  Street, 
London,  E.C.,  the  general  agent  of  the  Russia  Cement 
Company  of  Gloucester,  Massachusetts,  U.S.A.,  manufac- 
turers of  Le  Page's  Liquid  Fish  Glues.  That  this  glue  is  a 
preparation  that  well  deserves  the  attention  of  amateurs  is  a 
fact  that  the  test  of  time,  and  the  awards  for  excellence  made 
at  the  International  Fisheries  Exhibition,  Berlin,  1SS0,  at 
the  American  Institute,  New  York,  in  1881  and  18S2,  and 
if  I  am  not  mistaken,  at  our  recent  Fisheries  Exhibition  at 
South  Kensington,  in  1SS3,  places  at  once  beyond  dispute. 
I  myself  have  tested  it  by  applying  it  to  some  pieces  of  oak 
split  from  the  staves  of  a  small  tub,  which  I  was  converting 
into  a  receptacle  for  hyacinths  and  crocuses,  the  rim  being 
ornamented  with  a  little  rough  carving.  I  used  the  glue 
sparingly  as  directed,  secured  the  pieces  by  clamps,  which  I 
removed  at  the  expiration  of  three  hours,  to  find  that  the 
jointing  was  perfect  and  beautifully  strong.  The  glue  which 
I  have  had  the  pleasure  of  trying — the  Russia  Cement  Com- 
pany prepare  many  various  kinds  of  glue  for  different  pur- 
poses— is  Le  Page's  Carriage  Glue  for  Woodwork,  whi  '1  '« 
most  convenient  for  use,  no  heating  being  required,  and  thus 
always  ready  whenever  it  is  wanted,  and  superior  in  strength 
it  is  said  to  the  very  best  cattle  glue  :  that  is  to  say,  the 
ordinary  glue  of  commerce.  It  is  sold  in  tins,  half  pint  at 
is.  6d.,  one  pint  at  2s.  o.d.,  and  one  quart  at  4s.  6d.  The 
tin  itself  in  which  the  glue  is  sent  out  is  a  handy  production, 
for  in  the  centre  of  the  top  is  a  projection  resembling  the 
neck  of  a  bottle,  moulded  with  a  screw  thread  to  receive  and 
hold  the  cap  or  cover,  which  is  similarly  moulded.     On  the 


top  of  the  cover  are  two  projections,  which  afford  leverage 
for  removing  the  cover.  Within  is  a  piece  of  thin  cork, 
which  is  pressed  tightly  over  the  orifice  when  the  cover  is 
screwed  down,  preventing  any  possibility  of  escape.  The 
glue  viscid,  and  bears  some  resemblance  to  honey  in  con- 
sistency and  colour  :  its  smell  is  like  that  of  paregoric  ;  but 
this  soon  wears  off  on  exposure  to  the  air.  The  directions 
for  use  of  the  glue  are  : — "Have  a  good  joint,  apply  but 
little,  rub  well  into  the  wood,  and  press  firmly  together  till 
dry.  If  chilled,  put  the  can  into  hot  water  until  the  glue 
flows  freely.  Do  not  dilute  it  with  water,  unless  absolutely 
necessary.  This  glue  will  go  twice  [as  far  as  cattle  glue,  and 
is  very  much  stronger."  A  little  pamphlet  that  is  sent  with 
the  glue  is  very  interesting,  as  therein  are  described  the 
different  kinds  of  glue  and  mucilage  that  are  made  by  the 
Russia  Cement  Company,  and  the  different  purposes  to 
which  they  may  be  applied.  The  "Carriage  Glue "  is 
specially  designed  for  use  upon  fine  woodwork,  and  is  largely 
used  in  America  by  house  joiners  and  other  workers  in 
fancy  woods.  "  Its  points  of  advantages  over  other  glues 
are  : — 1.  Being  a  liquid,  it  is  always  ready  for  use,  and  can 
be  applied  as  easily  as  paint.  2.  It  is  very  much  stronger 
than  any  other  glue.  3.  Being  very  fine  grained,  it  will  '  go 
further '  than  any  other  glue,  spreading  out  better,  and 
making  a  closer  joint.  4.  If  the  parts  do  not  come  together 
properly,  the  glue  itself  will  make  strong  work,  even  in  a 
very  open  joint,  only  it  will  take  longer  for  it  to  dry.  5. 
Work  glued  with  it  will  stand  exposure  to  moisture  and  heat 
better  than  that  done  with  any  other  glue.  6.  It  will  glue 
iron  to  wood,  and  is  used  for  that  purpose  in  the  manufacture 
of  light  buggies,  the  iron  or  steel  axles  being  glued  to  their 
wooden  beds  so  perfectly,  that  the  joint  cannot  be  detected 
by  the  eye.  7.  Having  great  penetrating  power,  it  will  take 
firm  hold  of  very  close  grained  woods  or  ivory,  upon  which 
other  glues  would  have  but  little  or  no  effect.  8.  It  can  be 
easily  mixed  with  whitelead  for  waterproof  work,  or  with 
cattle  glue  for  the  purpose  of  improving  the  strength  of  the 
latter.  9.  Articles  glued  with  it  may  be  turned  in  a  lathe,  or 
otherwise  worked  without  dulling  the  tools,  practical  experi- 
ments having  shown  its  superiority  to  cattle  glue  in  this  re- 
spect to  be  as  nine  to  one.  10.  But  perhaps  its  most  im- 
portant peculiarity  is  that  it  does  not  set  as  quickly  as  cattle 
glue,  so  that  the  work  done  with  it  can  be  carefully  and 
deliberately  adjusted  to  position  without  the  necessity  of  heating 
the  stock.  Hence,  many  kinds  of  work,  which  it  was  formerly 
extremely  difficult,  if  not  impossible,  to  perform  perfectly, 
are  by  the  use  of  this  glue  rendered  as  easy  and  certain  as 
ordinary  painting.  This  property  is  found  to  be  of  special 
importance  in  the  gluing  of  articles  which  cannot  be  treated, 
as  '',rl  r-ed  boards  of  cabinet  organs,  large  panels  in  the 
bodies  of  carriages,  and  in  the  interior  finish  of  buildings 
and  railway  cars,  and  in  all  places  where  cattle  glue  would 
be  likely  to  chill  before  the  work  could  be  got  into  position." 
I  have  quoted  the  preceding  remarks  from  the  pamphlet 
to  which  I  have  already  alluded.  It  only  remains  to  say  that 
this  and  other  glues  manufactured  by  the  Russia  Cement 
Company  are  made  from  the  skins  and  bones  of  fish,  for- 
merly the  waste  and  useless  products  of  the  immense  cod, 
fisheries  of  New  England, 
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[The  Editor  reserves  to  himself  the  rlebt  of  re- 
fasirg  a  reply  to  any  question  that  may  be  frivolous 
or  inappropriate,  or  devoid  of  general  interest- 
Correspondents  are  requested  to  bear  in  mind  that 
their  queries  will  be  answered  only  in  the  pages  of 
ihe  Magazine,  ihe  information  sought  being  sup- 
plied for  the  benefit  of  its  readers  generally  as  well 
as  for  those  who  have  a  special  interest  in  obtaining 
It.    In  no  case  can  any  reply  be  sent  by  post-] 

The  Stop  Chamfer  Plane. 
K.  J.  (Greenock),  writes: — "The  paper  on 
the  Stop  Chamfer  Plane,  in  the  November 
Part,  is  a  very  good  one ;  hut  I  wish  the 
writer  had  given  as  some  sketches,  or  sizes, 
so  as  we  might  have  tried  onr  hand  at 
mating  one,  as  a  great  number  of  my  fellow- 
readers  of  Amateur  "Work  are  mechanics 
or  tradesmen  of  some  class  or  another,  and 
sometimes  we  have  to  make  a  tool  for  some 
jobs  at  a  pinch,  when  we  have  nothing  tbat 
will  fit."  [I  note  and  thank  you  for  your  offer 
to  answer  any  query  on  Pattern  Slaking, 
Moulding,  and  Model-Engine  Making,  and 
have  accordingly  added  your  name  to  my 
staff  for  these  subjects.  With  regard  to 
the  Stop  Chamfer  Plane,  I  think  the  accom- 
panying sketch 
of  its  end  eleva- 
tion will  make 
its  construction 
clear  to  you, 
when  taken  in 
connection  with 
the  engraving  of 
this  tool  in  the 
November  Part. 
Yon  will  see 
that  the  box  of 
the  plane  is 
made  in  much 
the  same  way  as 
that  of  ordinary 
pbnes,  and  that 
the  iron  is  in- 
serted and  held 
in  place  in  tbe 
same  manner. 
The  point  of 
difference  is 
that  a  A  shaped  channel  is  cut  along  the 
sole  of  the  plane,  the  sides  of  the  channel 
being  at  right-angles  to  one  another,  and  at 
an  angle  of  45°  with  the  sole  of  the  plane ; 
meeting  in  a  point  in  a  line  drawn  perpen- 
dicular to  the  sole,  and  exactly  up  the 
centre  of  the  end  of  the  plane.  Thus,  in 
the  figure,  the  sides  of  the  groove  a  c,  b  c, 
are  at  right  angles  to  each  other,  aDd  at  an 
angle  of  45°  to  i>  e,  the  sole  of  the  plane,  and 
they  meet  in  c,  a  point  in  f  o,  which  is  per- 
pendicular to  r>  E,  and  drawn  exactly  up  the 
centre  of  the  end  of  the  plane,  as  shown  in 
the  illustration.  The  depth  of  the  iron, 
which  is  indicated  by  the  shaded  part  of 
the  figure,  is  regulated  to  suit  the  width  of 
the  chamfer  that  it  is  proposed  to  make. 
If  thi3  is  not  clear  to  you,  write  again,  and 
I  will  endeavour  to  be  more  precise.  Your 
de-ire  for  "Papers  on  small  Motor3  for 
Sewing  Machines,  a  small  Latbe,  especially 
"Water  Motors  or  Turbines,"  has  been  noted 
elsewhere  in  Amateurs  is  Council.] 

J.  P.  G.  writes  ;— "  From  the  glowing  de- 
scriptions given  by  J.  T.  Bailey,  in  your 
November  Number,  of  the  Stop  Chamfer 
Plane,  I  was  induced  to  get  one,  and  this  is 
my  experience  of  it.   Instead  of  a  nick  being 


STOP  CHAMFER  PLANE. 


cut  at  each  end  of  the  chamfer,  you  have  to 
clear  away  the  proper  depth  a  perfect 
chamfer  with  a  chisel  an  inch  and  a  half  at 
each  end,  the  length  of  the  stop,  and  then 
you  can  use  your  plane,  which  a  thumb 
plane,  or  a  flat  iron  spoke-shave,  would  do 
equally  as  well,  with  the  advantage  of 
seeing  where  you  are,  and  not  overshooting 
the  mark.  How  can  you  feel  where  to  stop, 
and  where  begin,  when  cutting  a  shaving 
the  thickness  of  paper,  and  particularly  the 
first  two  or  three  strokes  ?  The  stop  of  the 
chamfer  becomes  damaged,  not  mentioning 
the  passing  over  and  spoiling  the  edge. 
The  angle  of  the  plane  being  one  inch  and  a 
half  deep,  you  cannot  hold  your  wood  (I  am 
speaking  of  an  Oxford  frame)  against  tbe 
bench  stop,  or  in  the  vice,  unless  the  wood 
is  one  inch  and  three-quarters  thick.  True, 
yon  can  nail  it  down  on  the  edge  of  the 
bench;  but  those  who  have  any  pride  in 
their  tools,  don't  care  to  have  their  hench 
full  of  nail-holes,  or  leaving  extra  wood  on 
the  ends  to  receive  the  nails.  Perhaps 
someone  who  has  used  the  plane  may  be 
able  to  clear  up  these  difficulties.  The 
Oxford  frames  I  make  are  very  seldom  over 
three-quarters  thick,  so  the  only  thing  for 
me  to  do  is  to  cut  off  the  bottom  of  the 
plane  and  make  it  suitable  for  thinner 
wood  ;  but  I  will  wait  until  someone  kindly 
gives  their  opinion  on  the  working  of  this 
plane."  [I  am  inclined  to  think  that  a 
little  practice  would  cause  you  to  alter 
your  ot'in.ou  of  this  tool.  There  is  no 
necessity  whatever  to  clear  away  a  space  at 
each  end  of  the  chamfer  before  using  the 
tool,  and  as  the  iron  can  be  set  to  suit  any 
depth,  all  that  you  have  to  do  is  to  secure 
your  wood  for  Oxford  frames  to  a  larger 
piece  of  wood  by  a  long  fine  screw,  entering 
the  wood  for  the  frame  from  below,  putting 
it  through  the  lower  and  larger  piece.] 

Questions  without  Replies. 

L.  T.  (Abergavenny). — You  will  have  seen 
what  I  said  on  this  subject  in  the  January 
Part.  If  you  have  not  done  so  already, 
please  repeat  your  queries.  Mr.  E.  Heron- 
Allen's  papers  on  the  Violin  will  very  soon 
be  brought  to  a  conclusion.  It  must  remain 
with  the  readers  of  Amateur  Wobk 
whether  or  not  a  second  series  is  given  at 
some  future  time  ;  for  the  present  I  think 
that  most  of  them  are  of  opinion  that 
enough  has  been  siid  on  this  subject. 

Egroeg. — See  my  remarks  on  this  sub- 
ject in  the  January  Part  of  this  Magazine. 
I  think,  however,  tbat  replies  have  been 
given  to  your  queries,  but  if  not,  please 
write  again.  I  cannot  undertake  to  answer 
letters  hy  post,  and  your  stamped  envelope 
should  have  been  returned  with  an  intima- 
tion to  this  effect. 

Drilling-  China,  etc. 
W.  M.  C.  (Melton  Mowbray).— You  will 
find  directions  as  to  where  to  procure  the 
necessary  appliances  in  Vol.  II.,  pp.  145  and 
451.  There  is  no  difficulty  in  working  a 
drill,  for  it  is  caused  to  revolve  by  the  use 
of  a  bow  on  one  of  the  machines  used  for 
this  purpose.  Earthenware  can  be  drilled 
with  less  difficulty  than  glass,  which  should 
,  be  pierced  with  a  brooch  drill  or  a  splinter 
of  a  diamond  fitted  in  a  brass  drill  made  to 
fit  the  drill-stock.     When    using   a   drill 


otherwise  than  a  diamond,  lubricate  with 
spirits  of  turpentine  mixed  with  a  little 
camphor  or  oil  of  lavender.  I  tbink  you 
will  find  the  chief  difficulty  in  connecting 
the  parts  by  means  of  wire  cramps  or  hold- 
fasts. I  hope  to  give  a  paper  on  this  im- 
portant subject  when  I  can  meet  with  any 
practical  man  who  can  undertake  to  write 
one  for  this  Magazine. 

Bookcase  and  Cupboard. 
J.  M.  (Market  Harborougli) .— The  fourth 
of  the  series  of  papers  on  "  Home-made 
Furniture,"  by  "  Pitchpine,"  will  be  de- 
voted to  the  description  of  the  mode  of 
making  a  Bookcase  and  Cupboard  combined. 
You  will  be  able  to  adax^t  this  to  your  own 
dimensions  from  the  working  drawings  to 
scale  which  will  illustrate  the  text. 

Suitable  Cell  for  Microphone. 
Bez  writes: — "I  send  you  a  sketch  of  a 
little  cell  I  procured  from  Messrs.  Dale, 
and  which  is  very  well  adapted  for  working 
microphones,  as  will  be  seen.  It  consists  of 
a  glass  jar  in  every 
way  resembling  a 
medium-sized  po- 
made bottle.  The 
element  is  a  con- 
venient form  of  a 
Daniell,  devised 
by  one  Menotti. 
A  small  piece  of 
copper,  a,  is 
placed  at  the  bot- 
tom, and  covered 
with  crushed  sul- 
phate of  copper, 
or  blue-stone,  b. 
Above  thi  s  is 
placed  a  layer  of 
sawdust,  C,  14  inch 
in  depth,  which  is 
damped  with  ex- 
tremely       dilute 

sulphuric  acid.  Next  comes  the  zinc :  A 
small  piece  about  £  an  inch  square  will  do, 
and  this  is  riveted  to  a  rod  of  brass  passing 
through  the  wooden  cover.  Thus  the  zinc 
can  be  raised  or  lowered  at  pleasure.  The 
copper  is  connected  with  a  binding-screw 
by  a  piece  of  wire  covered  with  gutta 
percha.  This  is  not  soldered  to  the  copper, 
but  two  holes  are  drilled  and  the  wire  passed 
through  each,  and  hammered  well  in.  The 
Ciirreut  is,  of  course,  very  weak,  but  just 
suits  the  microphone."  [Your  letter  has 
been  forwarded  to  Mr.  Sayer.— Ed.] 
Silvered  Mirrors. 

A     SUBSCRIBER    FEOM    THE   FlRST.— If  J'OU 

will  look  through  the  pages  devoted  to 
"  Amateurs  in  Council "  you  will  find 
addresses  of  persons  who  supply  silvered 
mirrors,  or  names  of  places  where  they  may 
be  bought.  Among  tbose  who  supply  them 
are  Messrs.  Harger  Brothers,  Settle,  York- 
shire, and  Messrs.  Booth  Brothers,  63,  Upper 
Stephen,  Street,  Dublin. 

A  Coal  Scuttle  in  Carved  Oak. 
E.  H.  D.  (Penrith)— In  line  1  of  col.  1  of 
page  574,  Vol.  II.,  for  "  5-inch  stuff,"  read 
"  1£  inch  stuff."  It  is  a  clerical  error,  the 
integer  1  having  apparently  dropped  out 
during  the  process  of  making  up  the  page, 
or  transferring  it  to  the  forme.  Thank  you 
for  pointing  out  the  error. 


SUITABLE  CELL  FOR 
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Rain-Gauge. 

T.  H.  H.  (Ashford)  writes  : — I  am  very 
much  obliged  to  the  various  correspondents 
of  Amateur  Wobk,  who  have  replied  to  my 
query  respecting  a  "  Rain-Gauge,"  but 
there  seems  to  be  something-  wanting  in 
each  case.  For  instance:  Chemicus  (page 
451)  does  not  say  what  the  diameter  of  the 
funnel  is,  nor  why  it  must  be  exactly  the 
same  width  as  the  bottle,  nor  how  to 
measure  the  water  when  caught.  Besides, 
I  want  to  take  daily  readings  and  not  wait 
three  months  before  knowing  the  amount 
of  rainfall.  Then,  again,  the  set  of  appara- 
tus described  by  W.  R.  F.  (Harrold)  at  page 
47,  Vol.  III.,  is  ingenious,  but  his  descrip- 
tion of  the  rain-gauge  is  so  vague  that,  I 
must  confess,  I  cannot  follow  him.  The 
article  on  the  subject  by  G.  H.  Logan,  page 
38,  Vol.  III.,  is  very  instructive,  and  I  like  it 
much ;  but  why  cannot  we  have  a  gradu- 
ated receiving- vessel  instead  of  going 
through  the  tedious  operation  with  the 
measuring  glass  every  time  we  take  a  read- 
ing ?  I  will  now  try  to  describe  a  rain-gauge 
I  made  last  spring,  and  have  had  in  use 
ever  since.  First1,  I  took  an  ordinarv  tin 
funnel, and  ascertained  the  areaof  the  mouth 
by  multiplying  3.14159  by  the  square  of  the 
radius.  I  then  took  a  common  square  sweet- 
bottle,  pasted  a  narrow  slip  of  writing- 
paper  up  one  side,  and  having  first  calcu- 
lated the  relative  (proportions  between  an 
ounce  of  water  and  the  area  of  my  funnel, 
proceeded  to  measure  with  a  2-ounce  glass, 
and  mark  on  the  |>aper  till  my  bottle  was 
full  to  the  shoulders.  With  the  paper  sized 
and  varnished,  the  bottle  fitted  with  a  per- 
forated bung  for  insertion  of  the  funnel, 
and  the  whole  placed  in  a  wooden  case  fixed 
in  the  required  position,  I  had  a  rain- 
gauge  for  about  Is.  outlay,  by  which  I  can 
at  any  moment  see  what  amount  of  rain  has 
fallen  during  a  given  time,  without  the 
necessity  of  removing  and  measuring  the 
water.  But  all  first  ventures  have  their 
faults,  and  mine  was  no  exception  to  the 
rule.  First,  the  funnel  had  no  rim  to  pre- 
vent high  winds  blowing  the  Cwater  out 
before  it  had  time  to  run  down.  Second, 
the  bottle  was  too  large  in  proportion  to  the 
area,  of  the  funnel,  and,  consequently,  I 
couldjnot  get  the  hundredths  to  a  nicety,  so 
contented  myself  with  tenths.  Now  that 
leisure  time  hag  once  more  returned,  I  am 
about  to  make  a  new  gauge,  after  the  same 
model,  but  in  which  I  hope  to  correct  for- 
mer errors  and  drawbacks.  Should  any  of 
your  readers  think  of  adopting  my  plan,  I 
would  recommend  that  they  follow  the  con- 
struction and  dimensions  of  G.  H.  Logan's 
funnel,  which  will  save  them  a  deal  of 
trouble. 

Celluloid  for  Pianoforte  Keys. 

T.  W.  (A'urracncc).— 1.  I  have  not  myself 
seen  celluloid  covered  keys,  but  I  bear  that 
the  substance  is  well  spoken  of  by  some  as 
being  easily  cut  and  wearing  well.  2.  As 
against  it,  it  seems  to  me  that  it  cannot 
pass  for  ivory,  as  (a)  when  new  it  bas  either 
a  bony  whiteness  or  a  meerschaum  tawni- 
ness  ;  (b)  it  quite  lacks  ivory  grain.  Any 
tint  may  be  given,  but  it  is  a  uniform  one. 
3.  As  judged  from  by  brush-hacks  and  book- 
covers,  it  gets  very  yellow  with  use,  and 
the  causes  of  yellowing  would  be  as  effective 


in  fingering.  Hence  I  am  not  in  favour  of 
this  material.  4.  Surely  ivory  must  be 
cheaper  in  India  than  here,  and  celluloid, 
which,  I  understand,  is  an  American  patent 
and  manufacture,  must  be  dearer  there 
than  here.  5.  Ivory  slips  are  glued  down 
with  special  clamps.  I  cannot  say  what 
cement  is  used  for  celluloid,  or  how  it  is 
made ;  but  I  understand  celluloid  is  more 
difficult  to  fix.  6.  The  only  information  I 
have  as  to  polishing  is  the  regular  plan  for 
polishing  ivory  by  friction.  7.  It  strikes 
me,  and  in  this  the  experience  of  manu- 
facturers bears  me  out,  that  if  the  keys  of 
a  piano  are  so  worn  as  to  require  recovering, 
the  instrument  itself  is  rather  dilapidated, 
and  wants  entirely  renovating. 

Proportions  of  Coils  of  various  Sizes. 
Iota. — Every  Part  of  Amateur  Wore  is 
in  print.  See  the  notice  to  this  effect  in 
our  advertising  pages.  Tour  suggestions 
shall  be  carefully  considered,  and  such  of 
them  as  are  really  feasible  shall  be  acted 
on.  But  with  many  of  them  it  is  impos- 
sible to  comply,  on  account  of  the  difficulties 
from  the  publishers'  point  of  view,  and  the 
editor's  as  well,  and  these  are  owing  to 
technicalities  which  it  would  require  a 
great  deal  of  time  and  space  to  explain. 
With  regard  to  your  query,  Mr.  Williams, 
the  author  of  "  How  I  Built  My  First  Coil," 
writes  :— "  The  larger  coils  require  thicker 
primary  wire  for  a4  or  5  inch  cod,  say  No.  16, 
and  quantity  about  £  lb.t  a  spare  bit  is 
always  useful ;  and  for  secondary  wire,  f  or 
1  lb.,  No.  36,  either  silk  or  cotton,  according 
to  strength  wished  ;  the  longer  the  second- 
ary wire,  the  stronger  the  shock.  Core 
from  £  to  J  of  an  inch,  and  reels  2\  or  3 
inches  in  diameter." 

Clock  Work  for  Moving  Models. 
W.  M.  J.  (Stoke  on  Trent).— A  30-hour 
movement  will  do  just  as  well  for  the  model 
as  the  eight-day,  with  this  exception,  that 
it  will  require  winding  up  eight  times  as 
often ;  the  difference  in  cost  being  about 
2s.  Instructions  how  to  make  a  Model  Danc- 
ing Nigger  are  given  in  the  "  Boy's  Own 
Paper  "  for  January,  1884. 

Substitute  for  Plough  in  Bookbinding, 
etc. 

Wilhelm.— (1)  The  description  of  a  sub- 
stitute for  a  bookbinder's  plough  given  in 
page  46  of  the  January  part  by  Curious 
Chip  Cutter,  is  intelligible  enough,  though, 
perhaps,  it  might  have  been  worded  with 
greater  precision.  The  groove  of  73g  inch  deep 
is  to  be  cut  out  in  the  upper  surface  of  the 
"  piece  of  1  inch  board  8  or  9  inches  long,  5 
or  6  inches  wide."  This  to  be  cut  at  an 
angle  of  30°  to  35°,  that  is  to  say,  at  an  angle 
ranging  from  30g  to  35*  to  the  edge,  length- 
ways, of  the  board.  The  chisel,  which  acts 
as  a  cutter,  is  thrust  into  the  groove  under 
the  slip  that  is  screwed  down  to  the  board. 
The  sketch  is  not  very  accurately  drawn,  hut 
this  difficulty  can  be  got  over  when  it  is  con- 
sidered in  connection  with  the  description. 
(2.)  You  can  buy  an  "old  woman's  tooth  " 
far  cheaper  than  you  can  make  one.  The 
box,  which  somewhat  resembles  a  broad 
plane,  costs,  with  a  single  iron,  about  2s.  6d  , 
or,  with  a  complete  set  of  irons,  about 
7s.  6d.  A  square  hole  in  a  slanting  direc- 
tion is  cut  *n  a  block  of  wood  in  a  manner 


similar  to  that  in  which  a  hole  is  cut  in  a 
plane  for  the  plane  iron.  The  cutting-iron 
is  then  inserted  so  as  to  project,  beyond  the 
bottom  to  a  distance  equal  to  the  depth  of 
the  groove  required,  and  is  secured  in  the 
required  position  by  a  wooden  wedge.  The 
tool  is  held  in  both  hands,  and  the  iron  is 
pushed  along  the  wood  until  the  groove  is 
cleared.  (3.)  Rub  your  aluminium  chain 
with  a  brush,  on  which  a  little  whiting 
has  been  sprinkled.  The  brush  must  not 
be  too  hard.  (4.)  The  paper  containing  in- 
structions for  painting  magic  lantern  slides 
on  glass  has  not  yet  been  sent  in.  (5.)  With 
regard  to  the  home-made  couch  in  imitation 
of  Austrian  bent-wood  furniture,  this  will 
appear,  I  hope,  in  the  present  volume. 

Metal  for  Mounts  of  Walking  Sticks. 
J.  S.  B.  (Limerick). — You  are  quite  correct 
in  assuming  that  we  have  some  crooked  ques- 
tions to  answer  sometimes,  but  we  cannot 
class  yours  in  the  same  list.  Mounts  for  walk- 
ing-sticks, umbrellas,  work-boxes,  etc.,  may 
be  cut  or  stamped  out  of  thin  sheet  brass, 
and  electro-plated  with  silver  or  with  nickel. 
Or,  they  may  be  cut  out  from  thin  sheet 
copper  and  tinned  in  a  hath  of  molten  tiu, 
or  in  one  of  tartrate  of  tin.  But  the  best 
metal  for  the  purpose,  and  one  that  will 
wear  white  when  all  the  silver  or  nickel 
surface  has  been  worn  off,  is  that  of  best 
German  silver,  or  the  so-called  nickel  silver 
used  by  manufacturers  of  electro-plate. 
This  can  be  bought  of  metal  dealers,  and 
dealers  in  jewellers'  requisites,  in  ingot, 
sheet,  or  strap  of  any  thickness  or  thinness 
required,  at  prices  varying  from  2s.  6d.  to 
7s.  6d.  per  pound.  Write  to  P.  Ormiston 
&  Co.,  25  and  27,  Old  Street,  London,  B.C.,  or 
to  E.  Gray  &  Son,  Clerkcnwell  Green,  B.C., 
or  to  the  Hall  Street  Metal  Company,  Bir- 
tningham,  and  ask  for  prices  per  pound, 
giving  dimensions  of  the  sheets  reqiiired  by 
you.  Give  thickness  in  thousandths  of  an 
inch,  or  Birmingham  Wire  Gauge  numbers. 
No.  26  =  "019;  28  =  '016;  30  =  "014;  32  = 
■010;  and  No.  36,  B.  W.  G.  =  '007,  or  TTJ7PC  of 
an  inch ;  all  these  are  useful  thicknesses, 
but  thinner  sheet  than  this  can  be  obtained. 
Never  go  to  an  oil  and  colour  shop  for  such 
metals.  Dutch  metal  is  nothing  more  or 
less  than  thin  brass  foil,  beaten  to  resemble 
leaf  gold.  Block  tin,  is  a  very  thin  and 
tough  sheet  iron  coated  with  tin,  by 
immersing  the  clean  sheets  in  a  bath  of 
molten  tin.  Britannia  Metal  is  a  superior 
kind  of  pewter,  and,  like  this,  is  too  soft  for 
your  purpose.  Both  iron,  tin,  and  Britannia 
metals  are  unsuitable  as  a  body  to  receive  a 
plating  of  silver.  Good  brass,  or  German 
silver,  cannot  be  surpassed  for  the  purpose. 

Buckled  Bicycle  Wheel. 
Dr.  H.  M.  (Honfieur)  writes,  in  reference 
to  a  reply  given  to  him  on  this  subject  in 
Part  23  :— "  Since  my  request,  I  have  got 
some  personal  experience,  and  I  daresay  it 
is  impossible,  in  most  cases,  to  loose  the 
spokes,  especially  all  the  spokes,  with- 
out removing  the  rubber  tyre.  I  have  asked 
for  the  way  followed  by  professional  cyclers' 
workers,  and  certainly  it  is  not  such.  Hav- 
ing sent  a  buckled  bicycle  wheel  to  be  put 
right,  I  have  been  able  to  ascertain  that  the 
tyre  had  been  entirely  removed  and  re- 
placed again." 
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Telephones. 
Bez.— G.  H.  S.  writes  in  reply  to  your 
letter  which  was  forwarded  to  him : — "  I  re- 
gTet  that  you  do  not  accept  my  offer,  as  I  feel 
sure  that  I  could  answer  your  letter  much 
better  by  a  personal  interview,  and  I  still 
hope  that  you  will  overcome  your  modesty 
in  that  respect.  Several  microphones  have 
been  devised  with  the  carbons  controlled 
by  permanent  magnets  as  you  describe.  One 
of  the  best  has  been  patented  in  1SS1  by  the 
Brothers  Varley,  and  you  will  find  an  illus- 
trated description  of  it  in  '  The  Electri- 
cian,* of  October  7th,  1SS2.  I  am  sorry  that 
I  cannot  find  time  to  write  any  paper  on 
Microphones."— [As  Bez  and  G.  H.  S.  both 
reside  in  the  same  town,  it  seems  to  me  a 
pity  that  the  former  will  not  accept  the 
offer  of  a  personal  interview  made  so  kindly 
by  G.  H.  S.— Ed.") 

Varnishing  Violin. 

G.  M.  B.  (CarcaveUos,  Portugal) .—As  a 
general  rale,  it  spoils  a  violin  to  re-varnish 
it,  but  if  absolutely  necessary,  you  must 
either  varnish  over  the  places  where  it  is 
worn  off,  or  else  carefully  scrape  off  all  the 
old  varnish,  and  re-varnish  the  entire  instru- 
ment as  laid  down  in  the  chapter  on  "  Var- 
nish." and  the  chapter  on  "  Varnishing  and 
Fitting-up."  From  your  description,  I 
should  say  your  violin  requires  a  new  neck 
altogether.  If  you  attempt  this  you  will 
find  minute  instructions  on  the  subject  in  the 
forthcoming  chapter  on  "Repairs."  If,  how- 
ever, the  damage  is  only  slight,  a  new  finger- 
board and  nut  may  be  fitted,  as  described  in 
thechapter©n"Fitting-np."  If  the  grooves 
worn  by  the  strings  are  not  very  deep,  the 
old  fingerboard  and  nut  may  be  prized  off 
with  a  table-knife,  the  upper  surface  re- 
planed,  and  put  back  on  the  fiddle,  as  de- 
scribed in  the  chapter  on  "  Fitting-up,"  the 
•'set"  of  the  neck  and  fingerboard  being 
re-regulated  as  therein  laid  down.  Never 
raise  the  broad  end  of  the  fingerboard  by 
placing  a  wedge  underneath;  it  must  be  done 
by  planing  away  the  under  surface  of  the 
fingerboard  or  the  face  of  the  neck,  up  by 
the  nut. 

Magic  Lanterns. 

W.  S.  C.  (Sund*Wand).— I  am  as  anxious 
as  you  are  to  have  the  promised  paper 
showing  "  How  to  Make  a  Magic  Lantern," 
but  it  has  not  yet  reached  me.  "Write  to 
Messrs-  H.  and  E.  J.  Dale,  26,  LudgateHill, 
B.C.j  stating  the  purpose  for  which  the  lens 
is  wanted,  and  they  will  Bnpply  you  with  a 
suitable  one. 

Des'gns  for  Turned  Wood. 

Far  East.— Ton  will  have  seen  from  the 
November  Part  of  Astateue  "Woek,  that 
more  attention  is  now  being  paid  to  the 
Lathe,  and  Lathe  Work,  for  a  series  of 
papers  on  "Lathe  Building  for  Amateurs" 
is  commenced  by  the  gentleman  whose 
name  is  mentioned  in  your  letter.  I  can 
hardly  endorse  all  you  Bay  about  turning. 
Provision  was  made  for  proper  treatment 
and  consideration  of  this  branch  of  amateur 
work  at  the  commencement  of  the  Maga- 
zine, but  events  so  shaped  themselves  that 
I  was  compelled  to  cancel  the  arrangements 
that  had  been  made.  I  am  obliged  to  you 
'or  your  contribution  to  "Wrinkles,"  and 
hope  you  will  continue  to  send  me  some- 


thing from  your  pen  from  time  to  time. 
The  contributors  to  the  Amateur  Woek 
are  scattered  over  a  somewhat  wide  area, 
extending  from  Florida  in  the  Far  West  to 
Singapore  in  the  Far  East.  Let  me  draw 
your  attention  to  "  Lathe  Chucks  for  Ama- 
teurs," commencing  in  the  January  Part, 
and  to  "  How  to  Babbet  Picture  Frames  in 
the  Lathe,"  in  Part  21,  and  "A  Wall  Brac- 
ket for  Turners,"  in  Part  25,  which  will 
show,  I  think,  that  I  am  endeavouring  to  do 
what  I  can  for  amateur  turners.  I  may 
add  that  your  letter  has  been  forward- 
ed to  the  author  of  "  Turning  for  Ama- 
teurs" who  is  now  preparing  some  designs 
for  turners,  which  will  shortly  appear  with 
descriptive  letterpress.  I  intend  turn- 
ing to  have  a  prominent  place  in  Amateur 
Woek.  Holtzapffers,Vol.V.,is  far  advanced, 
and  will  be  published  before  long,  but  it  has 
involved  an  immeDse  amount  of  labour 
owing  to  the  necessity  of  very  copious 
illustrations. 

E.  T.  B.— See  the  preceding  reply  to  Far 
East.  You  do  not  rightly  comprehend  the 
aim  and  purpose  of  the  papers  entitled 
"  Lathe  Building  for  Amateurs."  These 
are  intended  to  afford  instruction  in  filing 
and  fitting,  as  essential  portions  of  the 
engineer's  work,  as  well  as  to  show  an 
amateur  how  he  may  make  a  lathe  for  his 
own  use.  Making  a  lathe,  then,  is  used  as  a 
suitable  basis  for  imparting  information  on 
the  every  day  work  of  the  engineer.  It  is 
not  possible  to  keep  strictly  to  the  letter  of 
preliminary  announcements,  but  I  >m  in- 
clined to  think  that  the  majority  of  readers 
of  Amateur  Wo  be  will  agree  with  me  when 
I  say  that  cabinet  work  and  the  fittings  of 
the  house  have  not  been  neglected,  and 
that  enough  has  been  given  to  redeem  ail 
promises  that  have  been  made.  There  is, 
however,much  to  follow,  as  you  will  see,  from 
future  Parts  of  Amateur  Wobk.  You  say 
that  nothing  has  been  given  on  Wood 
Carving  with  the  exception  of  one  or  two 
papers  in  Vol.  I.  May  I  ask  if  you  have 
seen  Vol.  II.  ? 

Books  on  Painting  In  Oils. 
J.  L.  M.  C.  [Limerick).—  As  regards  the 
best  books  to  read  on  the  subject  of  portrait 
and  figure  painting  in  oils,  besides  "  Burnet 
on  Colouring  in  Painting,"  and  the  artists' 
colourman'H  handbooks,  we  could  recom- 
mend the  following  for  perusal  and  study. 
Eengle's  "  Handbook  of  Painting,"  J.  Van 
Lacresse,  "  A  Treatise  on  the  Art  of  Paint- 
ing," edited  by  W.  M.  Craig,  and  Dr.  J  F. 
Waagen,  Handbook  of  Painting ;  also  the 
lectures  by  J.  Barry,  W.  M.  Craig, 
H.  Fuseli,  B.  B.  Haydon,  H.  O'Neill, 
J.  Opie,  Sir.  J.  Reynolds'  Discussions,  etc. 
These  are  likely  to  be  found  in  most  good 
public  libraries.  As  regards  the  second 
question,  are  there  any  masters  who  would 
examine  and  give  their  opinions  regarding 
small  paintings,  sent  to  them  by  post,  etc. 
Mr.  Litchfield,  of  Hamcay  Street,  Bedford 
Strut,  W.y  or  Mr.  T.  C.  Button,  2,  Pilgrim 
Place,  Windsor,  most  likely  would  do  so  for  a 
commission,  if  they  are  works  by  master- 
hands.  If,  however,  you  mean  small  paint- 
ings done  by  yourself,  it  would  be  best  to 
take  the  opinion  of  some  friendly  artist.  As 
regards  the  third  question,  there  are  too 
many   good  elementary  text  books  on  oil 


painting  that  the  subject  will  not  be  touch- 
ed—at all  events  at  present— in  the  pages  of 
this  Magazine. 

The  Utility  of  "  Amateur  Work." 
Owe  Who  Has  Done  It  writes  in  refer- 
ence to  a  question  asked  by  F.  C.  B.  {West' 
minster  Bridge  Road),  and  my  reply  to  it : — 
"  I  simply  write  to  say,  that  if  F.  C.  B.  does 
not  feel  satisfied  with  your  answer,  I  can 
tell  h?m  that  I,  although  but  a  beginner  in 
joinery,  even  as  an  amateur,  have  made  all 
the  '  Cheap  and  Inexpensive  Home-Made 
Furniture,*  described  some  time  since.  I 
have  modified  the  design  of  the  Spanish 
wash  stand  (as  suggested  by  the  writer  of 
the  papers),  and  although  my  house  con- 
tained some  very  good  furniture  before,  I 
am  proud  to  say,  through  the  detailed  in- 
structions given  in  your  columns,  the 
articles  I  have  made  look  quite  in  keeping 
with  their  surroundings.  I  had  many  a 
struggle  (as  nvery  honest  amateur  must  ex- 
pect), but  I  can  now  plane,  saw,  glue,  and 
polish,  to  my  heart's  content ;  and  many 
others  to  whom  I  have  introduced  your 
Journal,  although  their  tastes  are  in  dif- 
ferent directions,  all  speak  in  highest  tones 
of  the  benefit  they  have  derived  from  a 
study  of  its  pages.  Allow  me  also,  to  say 
a  word  for  ( Goy.'  I  sent  him  an  order  for 
a  number  of  tools  I  required,  leaving  the 
selection  and  price  (to  a  certain  extent)  to 
his  judgment,  and  I  am  bound  to  say  I 
have  been  treated  in  a  very  satisfactory 
manner,  everything  good  and  cheap,  and 
his  '  new  system '  will  prove  a  boon  to 
many  an  amateur  like  myself,  who  although 
unable  to  lay  out  £5  or  £10  at  ouce  in  tools, 
etc.,  can  very  easily  pay  the  same  in  six  or 
twelve  monthly  instalments,  meanwbil© 
having  the  use  of  the  tools,  etc." 
Ready  Method  of  Dividing  Wood  of 

any  Width  Into  Equal  Parts. 
Excelsior  (S.  A.)  writes  :— This  may  al- 
ways be  done  without  going  into  much 
reckoning.  For  instance :  Take  a  board, 
which  is  1  foot  33  inches  wide,  required  to 
divide  it  into  six  equal  parts,  place  your 
rule  at  an  angle,  so  that  one  end  touches 
one  side  of  the  board,  and  the  eighteenth 
inch  the  other  side,  place  a  mark  at  every 
third  inch,  and  line  off  in  the  usual  way. 
Cost,  etc.,  of  Patents. 

F.  S.  (Folkestone).  —  See  remarks  on 
this  subject  in  "Amateurs  in  Council,''  in 
Part  25,  for  December,  188?..  You  ask: 
"  After  a  patent  is  obtained,  is  it  a  difficult 
matter  to  turn  it  into  money  P  "  To  this  I 
can  only  reply  that  this  depends  very  much, 
if  not  entirely,  on  the  nature  and  utility  of 
the  article  patented,  and  if  it  is  likely  to  be 
used  by  the  many  and  not  by  the  few, 
and  so  command  a  large  sale.  You  ask, 
further  :  "Is  there  a  ready  market  for  such, 
or  is  it  a  very  speculative  business  to  patent 
an  invention?"  The  only  answer  I  con 
make  to  this  is,  that,  as  far  as  my  experi- 
ence goes,  it  is  the  exception,  and  not  the 
rule,  for  a  patentee  to  make  money  by  an 
invention.  Under  the  old  system  it  was 
certainly  very  speculative  and  risky  to 
patent  an  invention,  but  under  the  present 
regime  you  are  spared  from  suffering  very 
much  in  pocket,  if  you  have  an  inclination 
to  take  out  a  patent  for  any  invention  of 
your  own. 
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Utilisation  of  Sewing-Machine  Table. 
Olla  Podrtda  sends  the  following  infor- 
mation for  S.  R.  (Dublin).  Refer  to  Supple- 
ment to  Part  XXII.  Amateur  "Work.  To 
adapt  for  fret-sawing  dispense  with  inter- 
mediate spindle  and  drive  direct  from  fly- 
wheel, using  one  speed  only— the  largest — of 
the  pulley  on  the  saw  spindle.  This  will 
be  quite  fast  enough  for  fret  work.  A  disc 
2\  inches  diameter  must  be  fitted  on  the 
nose  of  spindle  with  a  deep  washer  between 
it  and  collar.  If  machine  is  only  to 
be  used  for  fretwork    then  dispense  with 


p,  p.  The  table  is  carried  by  two  supports  — 
one,  on  the  left  haud  of  disc  and  bridging 
over  the  spindle,  and  the  other,  left  out  for 
clearness  in  sketch,  on  the  right.  These 
supports,  which  are  of  wood,  are  secured  to 
top  of  stand  by  screws  from  underneath, 
and  the  'fret "  table  screwed  on  top.  The 
brace  at  end  of  arms  of  frame  must  be 
fitted  with  an  eye  and  pin  at  x,  and  a  con- 
vex washer  at  w,  to  allow  for  the  oscillation 
due  to  radial  play  or  movement  of  the  arms. 
The  upper  arm  should  not  be  very  stiff,  so 
that  advantage  may  be  taken  of  spring  to 


huish  &  Sons,  for  some,  which  they  sent  me. 
They  are  answering  well  although  they  are 
put  in  new  plaster,  which  is  not  quite  set 
yet.  [The  Simplex  Hook  is  excellent  for 
its  purpose,  and  is  now  very  generally  used. 
—Ed.] 

Cure  for  Sciatica. 
J.  M.  H. — I  give  your  letter  in  exteuso  : 
— "  In  Index  to  Vol.  II.,  p.  47,  there  is  sup- 
posed to  be  given  a  remedy  for  sciatica.  I 
have  tried,  but  cannot  find  it  out— probably 
the  page  is  wrongly  given,  or  not  given  at 
all.    If  any  reader  of  Amateur  "Woke  will 


DIAGRAMS   SHOWING    UTILISATION   OF  SEWING  MACHINE  STAND   FC-R    FRET  SAW. 


plain  part  on  nose  of  spindle  and  screw 
right  up  to  collar.  Ou  the  face  of  disc  a 
projecting  pin  is  fixed— similar  to  crank  pin 
for  steam  engine— at  f  of  an  inch  from  the 
centre,  so  as  to  give  1$  inch  stroke.  Fig.  1 
shows  front  view  and  section  of  this  disc 
and  pin  which  works  in  a  slot  linli,  shown 
in  Fig.  2,  screwed  to  under  side  of  lower 
arm  of  saw.  The  "grips  "for  holding  the 
saw,  are  fitted  outside  of  this  link,  so  that 
a  stroke  rather  greater  than  \\  inches  is 
given  to  the  saw.  Fig.  3  is  a  side  elevation 
of  the  arrangement  complete,  looking  from 
the  right  hand.  The  arrow  shows  the  di- 
rection in  which  the  machine  must  be  driven. 
The  saw  frame  is  carried  (on  two  pivots  at 


maintain  a  due  amount  of  tension  on  the 
s.iw  The  disc  and  link  should  be  of  brass, 
the  crank  pin  of  wrought  iron.  The  bracket 
or  support,  for  carrying  the  frame  is  shown 
ticked  in  Fig.  3.  The  edge  view  is  given  in 
Fig.  4,  with  pivots  shown.  It  may  be  made 
of  plate  iron  J  inch  thick,  and  must  be  cut 
to  the  curved  form  given,  so  as  to  afford  as 
much  scope  for  the  work  as  is  possible. 
Simplex  Hook  for  Picture  Hanging. 
J.  W.  S.  (J7sSon),  writes:— I  wish  to  draw 
the  attention  of  readers  of  Amateur 
Work  to  the  picture  hooks  noticed  Tinder 
the  heading  of  "Notes  on  Novelties"  in 
the  November  Part.  I  was  in  want  of  some, 
and  immediate^  wrote  to  Messrs.  R.  Mel- 


refer  me  to  the  right  page,  they  will  greatly 
oblige . "  [Oblige  me  by  looking  once  more  at 
page  47  of  Vol.  IT.  of  Amateur  "Work,  and 
there,  in  column  3,  you  will  find  the  notice 
to  which  reference  is  made,  and  made  cor- 
rectly, in  the  Index.] 

Smithing  and  Forging. 
*»*  A  series  of  articles  on  this  subject, 
from  the  pen  of  Mr.  Edwinson,  is  in  pre- 
paration for  Vol.  IV.,  and  meanwhile  the 
author  will  be  glad  to  receive,  through  the 
Editor,  questions  bearing  on  all  difficulties 
experienced  by  amateurs,  or  presented  to 
them  in  the  practice  of  smithing,  his  desire 
being  to  deal  with  all  jobs  likely  to  be 
attempted  by  amateur  smiths. 
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Cement  for  Glass  and  Metal,  etc. 
K.  A.  T.    South  Kensington).— A  metal  top 

may  be  put  on  a  glass  bottle  by  means  of  a 
little  plaster  of  Paris,  which  is  used  for 
eementiog  the  brass  fittings  of  petroleum 
lamps  to  the  glass  receptacles  for  the  oil. 
The  plaster  of  Paris  must  be  mixed  with  a 
little  water,  to  bring  it  to  the  consistency 
of  honey,  and  put  round  the  top  of  the 
bottle,  tie  metal  top  must  then  be  pressed 
on,  aud  the  bottle  set  on  one  side  for  the 
plaster  to  harden,  after  which  any  super- 
flnous  plaster  may  he  cleared  away.  A 
strong-  solution  of  soda  will  remove  paint 
from  wood,  or  Rendle's  "Electric  Paint 
Remover,"  a  preparation  sold  for  this  pur- 
pose. The  wood  must  be  well  sand -pap -red 
when  dry,  before  the  stain  is  applied. 
In  Byssophanie  it  is  better  to  apply  the 
cloth  on  the  inside  of  a  piece  of  glass  cut  to 
fit  against  the  glass  that  is  now  in  the  door 
or  window  to  be  ornamented.  The  painted 
wort  being1  between  two  sheets  of  glass  is 
protected  from  injury  from  any  ordinary 
cause  except  breakage. 

Paint  for  Model  Boats. 
C.  F.  ( "oltcst one). — ! No  better  finish  coat 
for  models  can  be  prepared  or  obtained  than 
that  o:  the  required  pigment  ground  in  var- 
nish. The  fi-e  smooth  nature  of  the  paint 
is  enhanced  by  well  grinding  the  pigment 
in  best  varnish,  and  well  straining  it  before 
nee.  A  coat  of  lead  colour  in  oil  must  be 
pat  on  as  a  first  coat,  and  to  this  must  be 
added  a  small  quantity  of  dryers.  Wehope 
this  will  meet  your  requirements,  but  in 
future  please  state  them  more  clearly,  for 
we  are  not  acquainted  with  the  particular 
kind  of  models  mentioned  in  your  letter. 

Brasp-o-line. 
E.  A.B.  B.  (Oxford)  writes  :— I  have  tried 
the  Bras3-o-line  mentioned  in  Amatecr 
Work  two  months  ago,  aud  find  it  most 
satisfactory.  It  saves  a  great  deal  of 
trouble.  Tbi3  is  not  the  first  satisfactory 
invention  I  have  been  made  aware  of 
through  your  "  Xote3  on  Novelties,"  and 
I  hope  you  will  not  consent  to  abolish  this 
part  of  the  Magazine,  which  I  consider  one 
of  its  most  useful  features.  ["  Notes  on 
r/.es"  will  be  continued  fiom  month 
to  month.— Ed/ 

Tinman's  Tools. 
C.  F.  (Folkestone). — A  tinman's  "hatchet" 
stake  is  a  small  anvil,  shaped  similar  to 
that  of  the  blade  of  a  hatchet,  but  of  course 
the  edge  is  not  left  quite  sharp.  Its  use  is 
to  form  a  sudden  straight  bend  along  the 
edge  of  a  sheet  of  tin.  Two  edges  thus  bent 
are  linked  together,  hammered  down  flat  and 
Boldered  to  form  a  strong  joint.  The  stake 
may  be  held  in  a  vice,  or  in  a  hole  made  in  a 
bench  or  a  piece  of  wood.  A  round  stake  is 
a  small  anvil  with  a  flat  face,  but  otherwise 
round  contour.  It  is  used  when  forming 
rims  to  discs  of  tin  for  the  bottoms  of 
articles.  The  parallel  stake  together  with 
a  taper  stake  forms  one  tool  of  T  form,  one 
end  having  a  long  taper  point  and  the  other 
end  long  parallel  sides.  It  is  used  in  making 
tin  tabes,  as  spouts  for  kettles,  hollow 
handles,  etc.  The  prices  are  from  2s.  6d.  to 
4s.  each.  They  are  sold  by  most  tool  ven- 
dors; try  Mr.  Puck,  Holborn  Viaduct,  Mr. 
Jlelhuish,  Fetter  Lane,  or  any  other   firm 


advertising  in  Amateur  Woce,  "We  are 
glad  to  hear  that  you  have  been  helped  by 
the  articles  ou  "  Brazing  aud  Soldering." 
Microphones  as  adapted  to  Telephones. 
S.  C.  (AToric»cft).— Mr.  Sayer  has  already 
explained  that  owing  to  his  time  being  so 
fully  occupied  he  cannot  undertake  to 
write  any  more  articles  on  the  subject  you 
name.  I  may  say,  however,  that  in  all  pro- 
bability it  will  be  taken  up  by  Mr.  Edwin- 
son,  who  is  the  most  competent  writer  on 
all  matters  connected  with  electricity  and 
magnetism,  with  whom  I  am  acquainted. 
With  regard  to  Professor  Silvanus  Thomp- 
son's "Elementary  Lessons  in  Electricity 
and  Magnetism,"  Mr.  Sayer  referred  to  it 
as  a  source  of  general  information  for 
students,  and  not  as  a  guide  to  the  manu- 
facture of  microphones. 

Laker's  Fret-Sawing  Machine. 
E.  W.  S.  (Clonakiltv)  writes :— I  have 
succeeded  in  making  a  Fret-Sawing  Machine 
from  drawings  in  Amateur  "Work  designed 
by  Dixon  J.  C.  Laker,  and  it  works  beauti- 
fully. But  I  would  call  your  attention  to 
an  error  in  measurement  of  arms,  the  lower 
one  being  3  inches  too  low,  which  caused 
me  great  inconvenience,  as  I  fixed  them  in 
according  to  dimensions  of  diagram.  It 
would  be  well  to  have  it  corrected  in  case 
anyone  else  would  attempt  to  make  one  and 
do  the  same.  [Mr.  Laker  himself  called 
attention  to  this  in  Part  15  of  Amateur 
"Woke  (Vol.  II.,  p.  193)  as  R.  W.  S,.  will  find 
on  reference.— Ed.] 

Pianos :  their  Management  and 
Repairs. 
J.  J.  H.  (Barnes)* — Some  papers  on  this 
subject,  entitled,  "  A  Few  Words  About 
Pianos,"  have  appeared  in  Vols.  I.  and  II. 
I  have  other  papers  in  hand  ou  the  same 
subject,  which  will  appear  in  due  course, 
but  I  do  not  wish  to  commence  them  until 
some  of  the  series  of  articles  on  other  sub- 
jects, now  appearing  are  completed.  For 
example,  I  think  it  better  to  complete  the 
papers  on  Violin-Making  and  Organ  Build- 
ing first.  Then  I  will  turn  to  the  piano, 
and  I  am  free  to  admit  that  I  consider 
articles  on  this  subject  will  prove  more 
generally  interesting. 

G.  B.  (Lincoln) — ^ome  hints  on  the  man- 
agement and  repairs  of  pianos  have  been 
given  in  the  papers  entitled  "  A  Few  Words 
about  Pianos,"  that  have  appeared  in  Vols. 
I.  and  II.  of  this  Magazine.  In  Vol.  III. 
another  series,  entitled,  "  The  Science  and 
Art  of  Pianoforte  Tuning,"  will  appear. 
These  will  lead  up,  I  hope,  to  "Instruc- 
tions on  Pianoforte  Making,"  with  expla- 
natory illustrations.  I  am  not  acquainted 
myself  with  any  work  on  this  subject.  I 
will  try,  however,  to  get  you  information 
on  the  point  you  require. 

Hints  to  Frei  Sawyers. 
Amigo  writes  :— There  is  yet  another 
method,  of  copying  designs  for  fret  pat- 
terns, which  is  infinitely  superior  to  the 
"water  cure,"  advocated  by  Eoroeg.  I 
give  it  for  the  benefit  of  those  interested.  I 
daresay  that  many  of  us,  while  schoolboys, 
have  amused  ourselves  by  ornamenting  the 
leaves  of  our  books  with  impressions  of  coins, 
etc.,  in  the  following  manner:  The  coin, 
or  the  "  etc.,"  teiug  placed  under  the  leaf 


the  latter  was  held  tight  over  it,  and  rubbed 
with  the  end  of  a  pen  or  with  a  lead  pencil, 
the  result  being  a  reproduction  in  a  species 
of  alto  relievo  of  the  article  underneath. 
This  principle  is  applied  to  the  multiplica- 
tion of  fret-work  patterns  as  follows :  Hav- 
ing bought  or  designed  the  pattern,  paste 
or  gum  it  to  a  stout  sheet  of  paper,  cart- 
ridge for  instance,  and  with  a  sharp  pen- 
knife, cut  out,  same  as  in  wood.  After  cut- 
ting out  complete,  paste  the  skeleton  on 
stiff  paper  or  cardboard,  taking  care  that  it 
is  not  distorted  in  the  operation.  To  make 
a  copy,  take  a  sheet  of  thin  paper  and  lay 
it  over  the  pattern,  securing  it  on  a  draw- 
ing-hoard or  table  with  a  few  tacks  or  draw- 
ing- pins.  Now,  get  a  piece  of  "heel  ball" 
— used  by  shoemakers — and  rub  over  the 
paper  or  pattern,  when  a  faithful  reproduc- 
tion of  the  design  beneath  will  result. 
"  Tea"  paper,  used  for  packing  by  grocers, 
is  the  most  suitable,  and  is  very  cheap . 
"  Heel  ball "  costs  a  penny  a  cake.  Copies 
ad  lib.,  may  be  obtained  in  this  way  at  an 
outlay  of  an  hour  or  so  of  work  at  the  be- 
ginning, with  this  great  advantage  that  the 
design  is  maintained  perfect  in  every  detail 
through  generations,  whereas  in  the  method 
put  forth  by  Egroeo,  ingenious  as  it  cer- 
tainly is,  the  original  xmttern  would  be 
gradually  "sawed"  out.  In  the  case  of 
picture-frames  or  patterns,  where  the  de- 
sign is  similar  on  each  side  of  the  middle 
line,  the  pasted  original  may  be  doubled  up 
the  middle,  gummed  at  the  outside  or 
waste  edges,  and  both  sides  cut  at  one 
operation,  thereby  not  only  killing  two 
birds  with  one  stone,  but  ensuring  simi- 
larity. 

English  Oak  writes:— I  am  induced  to 
send  the  following  simple  method  of  copy- 
ing fretwork  by  seeing  the  more  roundabout 
way  adopted  by  Eghoeg  in  the  November 
Numter  of  Amateue  Work.  Get  a  penny, 
worth  of  "  heel-ball "  from  any  shoemaker, 
and  a  little  white  demy  paper,  of  the  sort 
used  by  chemists  for  wrapping  drugs  in. 
Having  sawn  out  the  article  you  wish  to 
copy,  stretch  a  piece  of  the  paper  on  the 
"  face  "  side  of  the  work  in  such  a  manner 
as  to  prevent  it  slipping;  then  take  the 
heel-ball  and  rub  all  over  the  work,  and  the 
result  will  be  a  copy  equal,  and  sometimes 
superior,  to  the  original,  as  it  is  very  often 
the  case  that  the  original  wants  touching 
up  before  operations  are  commenced.  I 
hope  that  this  method  may  prove  as  useful 
to  other  fret-sawyers  as  it  has  done  to  me. 
A  Correspondent  writes  as  follows:  — 
Egroeg  recommends  steeping  fretwork 
in  water  to  get  off  the  pattern.  Now  that 
will  make  the  edges  of  his  work  "  woolly," 
as  no  doubt  he  has  noticed.  A  better  plan, 
after  you  have  finished  your  piece  of  work : 
lay  a  piece  of  grocers'  white  wrapping 
paper  over  it,  hold  firmly  with  your  fingers 
so  that  it  does  not  move,  and  with  a  piece 
of  shoemaker's  heel  ball  rub  over,  and  you 
will- have  the  pattern  in  its  most  minute 
details.  I  have  adopted  this  plan  for  the 
last  twenty-five  3'ears.  The  heel  ball  you 
can  buy  for  a  penny  in  any  retail  leather 
warehouse.  The  reason  the  grocers'  paper 
is  the  best  is  because  it  has  a  rough  surface. 
I  can  give  you  some  other  "Wrinkles,"  if 
you  think  thi3  worth  inserting.  [Send 
them  by  all  means.— Ed.] 
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Soldering  Irons  "Pitting." 
A.  F.  S.  (Dresden.)  writes: — Some  time 
since  I  wrote  to  yon  to  ask  the  cause  of 
soldering-irons  pitting.  A  tinman  who  was 
mending  a  water-pipe  told  me  I  should  rub 
the  copper  bit  with  a  stick  of  sal  ammoniac 
I  have  done  so,  and  the  pitting  has  consi- 
derably diminished.  I  may  say  that  the 
tinning  is  more  easily  affected  this  way  than 
by  any  other  that  I  know  of.  The  tinning 
should  be  done  by  first  filing  the  bit  bright, 
then  putting  on  a  blot  of  solder,  and  rub- 
bing quickly  wi'h  sal  ammoniac.  Dipping 
the  iron  into  water  should  not  be  done  on 
any  account  according  to  German  ideas. 
Price  Lists  and  Trade  Notices. 
Mr.  Ed  winson  writes,—  I  occasionally 
receive  through  the  Editor  sundry  price- 
lists  from  tradesmen.  If  those  gentlemen 
wish  me  to  notice  their  goods  in  my  articles, 
or  in  this  column,  they  must  send  me  sam- 
ples of  the  same,  for  I  do  not  intend  to  re- 
commend goods  that  I  have  not  seen.  They 
will  also  serve  their  own  interests  by 
advertising  in  "  Amateur  Work  Trades 
Directory." 

Nickel  Plating. 
J.  H.  G.— I  hove  not  tried  the  recipe 
given  on  page  41,  Vol.  I., for  nickel  i-dating, 
nor  should  I  think  of  doing  so  with  any 
hopes  of  success.  Like  many  similar  ones 
culled  from  sciontific  journals,  it  bears  the 
stamp  of  the  chemical  laboratory  rather 
than  that  of  the  workshop,  and  is  only 
interesting  as  a  scientific  curiosity.  Many 
similar  but  more  practical  recipes  ore  given 
in  text-books  on  the  art  of  electroplating. 
It  has  long  been  my  intention  to  give  an 
article  or  two  on  "  Nickel  Plating  for  Ama- 
teurs," but  a  press  of  other  work,  and 
demands  on  the  space  uiAmatktjr  Work 
for  other  subjects,  have  together  prevented 
me  from  putting  my  plans  into  practice. 
Fancy  Stains  for  Veneer  Wood. 
C. — I  do  not  think  it  is  possible  for  you 
to  "  obtain  fancy  stained  veneer  wood  such 
as  blue,  red,  purple,  etc.,*'  for  inlaying 
flowers  in  their  natural  colours  in  photo- 
graph stands,  and  similar  articles.  You 
might  try  the  effect  of  Judson's  Dyes  on 
white  holly,  or  lime,  or  any  other  white, 
close-grained  wood,  steeping  the  veneer 
until  the  desired  depth  of  colour  is  ob. 
tained,  aud  allowing  it  to  dry  thoroughly 
before  you  use  it.  Holly  is  the  best  kind 
of  wood  for  dyeing,  and  pear  wood  and 
beech  may  be  used  as  well  as  lime,  but  the 
process  in  every  case  is  long  and  trouble- 
some ;  indeed,  it  would  take  some  piges  of 
the  Magazine  to  explain  to  you  sufficiently 
what  you  should  do  and  how  you  should  do 
it.  The  better  course  for  you  to  adopt  in 
order  to  get  some  wood  already  dyed  will 
be  to  write  to  Mr.  Thomas  J.  Syer,  1,  Fins- 
bury  St.,  London,  E.C.  He  supplies  veneers 
and  wood  of  all  kinds  for  fret  cutting,  and 
he  will  let  you  have  what  you  require,  or 
put  you  in  the  right  way  of  getting  it. 
Calculating  Angles  for  Bevels- 
Streomshalr  wishes  to  know  "how  to 
calculate  the  angle  at  which  to  set  a  shoot- 
ing-board in  order  to  make  a  true  joint  in 
the  case  of  work  and  card-baskets,  having 
regard  to  their  being  various  sided  baskets, 
find  also  their  having  different  degrees  of 


splay  or  slope."  Let  us  begin  with  the 
statements  that  there  are  360  degrees  in 
the  circumference  of  a  circle,  and  that  if 
the  circumference  of  a  circle  be  thus 
divided  into  360  parts,  and  straight  lines 
drawn  to  the  centre,  each  division  of  the 
circumference  would  subtend  an  angle  of 
1  degree.  Further,  the  entire  circum- 
ference subtending,  in  trigonometrical  par- 
lance, an  angle  of  360  degrees,  each  fourth 
part  of  the  circumference  will  subtend  an 
angle  of  90  degrees,  otherwise  called  a 
right  angle  ;  and,  to  take  another  step,  the 
angles  made  by  any  number  of  straight 
lines  meeting  together  in  one  point  are  to- 
gether equal  to  four  right  angles;  and  the 
three  interior  angles  of  every  triangle  are 
together  equal  to  two  right  angles.  Now 
supposing  Stlceoe-shalk  wishes  to  deter- 
mine the  angle  at  which  the  sides  of  a 
work-basket  or  card-basket  must  be  cut  in 
order  that  they  may  fit  accurately  together, 
let  him  first  describe  a  circle  on  a  piece  of 
paper,  and  divide  the  circumference  into  as 
many  parts  as  there  are  sides  in  his  box  or 
basket.  Then  let  him  join  these  points  by 
straight  lines,  which  will,  as  a  matter  of 
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OF  ANGLES  FOR  BEVELS, 
course,  fall  within  the  circumference,  and 
draw  straight  lines  from  these  points  to 
the  centre  of  the  circle.  One  of  the  radii 
thus  formed,  with  either  of  the  adjacent 
lines  subtending  a  section  of  the  circum- 
ference, will  show  the  angle  at  which  the 
sides  must  be  bevelled.  For  example,  sup- 
posing that  Streonshalk  is  making  a  six- 
sided  or  hexagonal  basket,  let  him  describe 
a  circle  of  iany  size  and  divide  the  circum- 
ference into  six  equal  parts  in  the  points  a, 
b,  c,  d,  e,  f.  Next,  draw  the  straight  lines, 
ab,  bc,  cd,  de,  ef,  fa,  joining  each  adjacent 
pair  of  points  of  section,  and  the  straight 
lines,  ag,  bg,  cg,  dg,  eg,  fg,  from  the  points 
of  section  to  the  centre  g.  The  angle  gab, 
or  gba,  or  any  of  the  aagles  formed  by 
the  radii  of  the  circle  with  the  straight 
lines  obtained  by  joining  the  points  of  sec- 
tion, shows  the  angle  at  which  the  sides  of 
the  box  must  be  bevelled  in  order  to  fit 
accurately.  Now,  in  order  to  reduce  this 
and  other  similar  cases  to  a  simple  arith- 
metical calculation,  all  the  angles  formed 
by  the  straight  lines  that  meet  in  g  are 
equal  to  four  right  angles  or  360  degrees. 
There  are  six  of  them,  and  they  are  all 
equal  angles,  therefore  each  of  them  is  an 
angle  of  60  degrees,  obtained  hj  dividing 


360  by  6,  The  three  interior  angles  of  eaoh 
of  the  six  triangles,  agf,  fge,  egd,  DGC, 
cgb,  and  bga,  are  equal  to  two  right  angles, 
or  180  degrees ;  and  as  they  are  equal 
angles,  ea^h  of  them  is  an  angle  of  60  de- 
grees, and  xhe  bevel  must  be  cut  at  an  angle 
of  60  degrees  to  the  outer  surface  of  the 
board.  Supposing  that  in  these  triangles, 
the  angle  at  g  had  been  greater  or  less  than 
the  angles  at  the  base — that  is  to  say,  if  in 
the  triangle  afg  the  angle  fga  had  been 
greater  or  less  than  the  angles  gap,  gfa, 
all  that  need  be  done  is  to  subtract  the 
number  of  degrees  in  the  angle  fga  from 
180,  and  divide  the  remainder  by  2,  for  in 
this  and  all  similar  cases  the  angles  at  the 
base  are  equal  to  oue  another.  Now  sup- 
posing we  wish  to  determine  the  angle  at 
which  a  basket  with  five  sides  is  to  be  cut. 
First,  divide  3<i0  by  5,  this  gives  72  as  the 
angle  at  the  centre  of  the  circle.  Subtract- 
ing 72  from  180,  we  have  a  remainder  of 
108,  which  being  divided  by  2  gives  54  as 
the  angle  which  the  bevel  must  make  with 
the  outer  surface  of  the  wood  to  be  bevelled. 
Having  obtained  the  angle  at  which  the 
bevel  is  to  be  cut  by  calculation,  it  is  easy 
enough  to  set  it  off  on  paper  by  aid  of  a 
protractor. 

Syphon  to  Supply  Cattle  Trough. 
T.  P.  C.  (Brecon) .— You  have  made  the 
simple  mistake  of  trying  to  fill  the  syphon 
at  the  wrong  part  of  the  bend.  By  pouring 
water  into  the  funnel  at  b,  as  marked  on 
your  sketch,  you  only  ti'ausferred  it  from 
the  top  to  the  bottom  of  the  reservoir, 
without  affecting  the  interior  of  the  longer 
leg  of  the  syphon.  Alter  the  position  of- 
the  funnel,  placing  it  in  such  a  position  as 
to  allow  the  water  to  fill  the  long  leg  of  the 
syphon  outside  the  reservoir.  When  this 
leg  is  full  of  water,  close  the  tap  leading 
from  the  funnel  and  open  the  tap  over  the 
cattle-trough  (named  a  "  bib-cock  "  in  your 
sketch)  ;  the  rush  of  water  down  the  long 
leg  of  the  syphon  will  cause  a  vacuum  in 
the  bend  of  the  pipe,  and  this  will  draw  up 
water  from  the  reservoir,  and  set  the 
syphon  at  work.  When  you  wish  to  stop 
the  action,  merely  open  the  tap  below  the 
funnel  and  admit  air  to  the  bend  of  the 
pipe ;  this  will  force  all  the  water  out  of  the 
syphon,  and  its  action  will  cease  until  the 
"bib-cock"  has  been  closed  and  the  long 
leg  filled  with  water.  See  that  the  tap 
below  the  funnel  will  close  properly,  and 
render  that  part  air-tight.  Lubricate  it  in 
winter  time  with  glycerine,  to  make  it  work 
tight  and  to  keep  it  from  being  fixed  by 
frost.  Lag  all  exposed  parts  of  the  pipe 
with  felt,  cover  this  with  canvas,  and  give 
the  canvas  a  coat  of  waterproof  dressing. 
Self-Acting  Fountains. 
C.  P.  (Bracknell) : — I  know  of  no  place 
where  the  separate  parts  of  a  self-acting 
fountain  are  sold;  but  any  zinc  worker 
would  doubtless  supply  the  parts  wanted 
to  order. 

W.  C.  F.  (Folkestone) :— 1.  The  method  of 
fitting  a  self-acting  fountain  to  an  aquarium 
will  be  shown  in  a  second  illustrated  article 
on  Self  -  Acting  Fountains  in  Amateur 
Work,  together  with  several  designs  for 
other  purposes.  2.  Rushton's  fountain  is 
described  and  illustrated  in  page  383,  Vol.  I., 
of  Amateur  Work. 
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Gold  Springs  for  Fixing  False  Teeth. 

Excelsior  (S.  A.)  —  Gold  spring's  as  used 
by  surgeon-dentists  are  not  made  by  them, 
but  by  special  manufacturers,  who  each 
have  separate  qualities  and  also  processes. 
But  as  a  rule  these  maters  only  supply 
direct  to  registered  dentists.  I  think,  how- 
ever, that  any  dentist  would  forward 
springs  by  post  at  far  less  prices  than 
charged  in  the  colonies.  Gilt  white  metal, 
about  3s.  6d. ;  double  gilt  ditto,  5s. ;  gold, 
16  carat,  6s.  per  "  dwt."  (pennyweight);  13 
carat,  5s.  perdwt.  A  useful  but  cheap  brass 
spring  can  be  had  plated  to  stand  test  for 
gold  at  2s.  6d.  per  pair.  Why  should  not 
Eicblsior  (S.-4.)  keep  a  supply  by  him; 
postage  would  be  little  more  than  an  ordi- 
nary letter.  I  have  tried  the  drawing  of 
gold  wire,  and  the  twisting  of  springs,  but 
I  found  waste  more  than  the  charge  made 
by  manufacturers  for  labour.  [This  is  in 
reply  to  a  colonial  correspondent  who  has 
to  pay  21s.  per  pair  for  springs  in  that  part 
of  the  British  Empire  in  which  he  resides. — 
Ed.] 

Byssophanie. 

O.  C.  (Sheffield). — The  design  for  fanlight 
will  appear  ui  an  early  number  of  Ahateur 
Wokk.  If  you  cannot  wait,  try  the  plan  of 
tracing  a  group  from  any  picture  that  looks 
suitable  (the  outline  of  the  group  should 
be,  roughly,  a  depressed  pyramid),  then  add 
a  foliage  background,  traced,  if  you  will, 
from  a  simple  wall  paper,  or  chintz,  or 
other  conventional  design.  Colour  to  taste, 
and  the  design  will  be  probably  suitable, 
and  certainly  your  own  in  its  new  form. 
With  regard  to  the  side  of  tracing  cloth, 
put  outline  on  glazed  side,  if  colour  takes 
well  that  side  (the  material  differs  with 
different  matter)  use  it,  as  the  outline 
helps  to  keep  the  colour  from  overflowing 
its  limit3,  but  it  is  not  essential  to  the 
purpose.  I  should  think  both  sides  best  if 
the  dye  does  not  soak  well  in. 

R.  J.  S. — For  isinglass  cement  I  find  two 
receipts  in  a  work  issued  by  the  publishers 
of  this  Magazine,  entitled  "  Cyclopedia  of 
Practical  Receipts."  1.  Isinglass  2  drachms, 
Boak  for  24-  hours  in  2  oz.  water,  boil  to 
half,  add  1  oz.  rectified  spirit,  and  strain 
while  hot  through  linen.  Melt  1  drachm 
of  mastic  and  i  drachm  of  ammonia  in  1  oz. 
of  rectified  spirit;  add  this  solution  to  the 
first,  and  mix  thoroughly.  2.  Isinglass  1 
oz. ;  dissolve  in  rectified  spirit,  add  mastic 
varnish  1  oz.  I  have  not  had  time  to  try 
them,  but  have  no  doubt  they  are  correct ;  if 
one  could  find  the  "gelatine"  U3ed  in 
mounting  the  popular  photo  medallions  on 
glass  (and  it  is  not,  so  far  as  I  know,  a  trade 
secret),  it  seems  likely  that  it  would  be  an 
excellent  paste  for  Byssophanie. 

Cucumber  Frames  In  Pieces. 

A.  J.  M.— (1.)  The  method  of  making 
heavy  cucumber  and  garden  frames  in  such 
a  manner  that  they  may  be  easily  and 
quickly  taken  to  pieces  and  put  together 
again,  is  described  in  "Every  Man  His  Own 
Mechanic,"  page  450,  sections  947—952. 
The  inner  surface  of  the  sides  should  be 
grooved  at  each  end,  in  order  to  receive  the 
ends  of  the  top  and  bottom  which  fit  into 
them.  Slot3  should  be  cut  in  the  grooves, 
in  order  to  admit  of  the  passage  outwards 
Of  large  and  strong  staples  fixed  in  the  ends 


of  the  top  and  bottom.  When  the  frame  is 
put  together  the  bow  of  each  staple  will 
project  beyond  the  outer  surface  of  the 
sides,  and  into  the  loops  thus  formed  pegs 
of  oak  should  be  driven,  which  will  keep 
the  whole  together  as  a  firm  and  rigid 
structure.  Instead  of  staples,  bolts  may 
be  put  in  the  ends  of  the  top  and  bottom, 
the  ends  of  the  bolts  projecting  through 
the  sides  like  the  staples,  and  the  whole 
may  then  be  fastened  together  by  nuts 
working  on  the  screws  of  the  bolts.  An 
iron  washer  should  be  inserted  between  the 
wood  of  the  side  and  the  nut,  to  prevent 
injury  to  the  side  in  turning  the  nut  up 
tight.  Another  plan  is  to  connect  the  sides 
by  long  iron  rods,  having  a  boss  or  button- 
shaped  head  at  one  end,  and  a  screw  at  the 
other.  The  rods  are  passed  through  the 
sides  close  to  and  touching  the  top  and 
bottom  on  the  inner  side  of  each,  and  are 
secured  with  nuts  like  the  bolts.  The  de- 
scription of.  the  cucumber  frame  to  which 
allusion  is  made  above  is  given  in  Part  VIII. 
of  "  Every  Man  His  Own  Mechanic,"  which 
may  be  obtained  through  any  bookseller 
for  tid  ,  or  of  the  publishers  of  this  Maga- 
zine, post-free,  7Jd.  (2.)  With  reference  to 
your  second  query,  Vol.  IT.  of  Amateur 
Work  contains  twelve  parts,  i.e.,  Parts 
12  to  23,  inclusive.  Vol.  III.  begins  with 
Part  24,  and  this  volume  and  all  subsequent 
volumes  will  contain  twelve  parts.  Vol.  I. 
was  completed  in  eleven  parts  because  it 
was  considered  better,  for  reasons  into 
which  I  need  not  enter  here,  to  commence 
each  new  volume  iu  November,  instead  of 
December  or  January. 

Vlolin-Making'. 

Carlo  Bergonzi  writes: — I  have  read 
Mr.  Allen's  papers,  and  have  been  very  in- 
terested in  them  ;  and  I  for  one  should  like 
to  see  his  second  series  when  space  will 
permit.  [I  am  afraid  that  it  will  be  some 
little  time  before  I  can  give  space  to  any 
further  articles  on  "Violin-Making"  after 
the  present  series  is  finished.  With  regard 
to  the  books  you  name,  Maugin's  "  Manuel 
de  Luthiers,"  was  published  by  Roret,  in 
Paris,  1869;  Bishop' s  Translation  of  "  Otto's 
Work  on  the  Violin,"  price  5s.,  by  Cocks 
and  Co. ;  and  Davidson's  Work  on  the 
same,  price  5s.,  by  Pitman.] 

L.  T.  (Abergavenny).—  A  reply  to  your 
query  on  a  technical  point  will  be  given  by 
Mr.  Allen  in  the  next  Part.  I  have  not  posi- 
tively said  that  there  will  be  no  more  papers 
on  thif  oubject,  but  that  as  so  much  space 
has  been  taken  up  ir.  Vols.  I.  and  II.  that  it 
must  give  place  to  others  for  the  present. 
Mr.  Allen  will,  I  have  no  doubt,  be  ready 
to  describe  the  essential  points  to  be  kept 
in  view  in  making  instruments  on  the 
model  of  an  "  Amati "  and  a  "  Guarnerius  " 
violin,  and  to  show  how  to  construct  a 
"  Tenor ;"  but  many  of  my  correspondents 
are  asking  for  papers  on  Pianoforte  Mak- 
ing, and  it  is  imp  .  sible  to  give  everything 
that  is  wanted,  ana  to  do  it  all  at  once. 

Liquid  Glue. 

J.  H.  G.  sends  the  following  recipe  for 
making  liquid  glue  .-—Best  orange  shellac, 
dissolved  in  either  strong  spirits  of  wine  or 
wood  naphtha.  Make  the  consistence  of 
good  ci  earn. 


Churchlll*s  Amateur  Catalogue. 
Messrs.  Charles  Churchill  &  Co.,  21, 
Cross  Street,  Finsbnry,  write:— We  notice 
in  Amateur  Work  for  January,  1834,  you 
have  kindly  noted  our  Amateur  or  Pocket 
Edition  of  our  Catalogue,  but  you  are  in 
error  as  to  price,  which  you  state  to  be 
Is.  6d.  Our  price,  post  free,  is  6d.,  and 
this  sum  is  less  than  half  the  cost  of  the 
catalogue  to  us.  [Undoubtedly  it  is.  I 
am  sorry  for  the  mistake,  but  I  trust  that 
in  future  Messrs.  Churchill  and  Co.,  and 
others  who  send  me  books,  tools,  and  ap- 
pliances for  notice,  will  do  me  the  favour  to 
name  the  price  of  the  article  sent,  whatever 
it  may  be.  This  is  a  matter  of  the  first  im- 
portance, both  to  buyers  and  sellers,  and 
should  never  be  omitted  in  a  notice  whethetf 
of  a  book  or  anj  thing  else.— Ed.] 

Lincrusta  Walton. 

E.  A.  (Liverpool). — This  material,  other* 
wise  called  the  Sunbury  Wall  DecorationtiS 
manufactured  at  the  Works,  Sunl)ury-6n- 
Tiiames.  A  descriptive  pamphlet,  with 
opinions  of  the  press,  is  sent  free  on  appli* 
cation  to  the  works.  The  London  show- 
rooms are  at  9,  Bcrners  Street,  W.C.,  where 
the  material  and  the  different  modes  of 
using  it  can  be  seen  and  procured. 

!S.  M.  (Bognor). — See  preceding  reply. 

Gilding  and  Writing  in  Gold. 

Excelsior  (S.  A.),  writes  :— I  have  found 
the  following  to  be  the  best  plan  of  gilding 
articles  of  all  kinds.  Purchase  a  book 
(twenty-five  leaves)  of  gold  leaf,  cut  twenty- 
five  pieces  of  tissue  paper,  rather  larger 
than  the  leaves  of  gold,  and  slightly  was 
them  with  pure  white  wax,  rubbed  on  with 
the  wax  cold.  Press  the  waxed  part  on  the 
leaf,  and  it  will  take  it  up  beautifully  and 
prevent  it  blowing  about;  serve  all  the 
leaves  the  same,  and  you  have  them  always 
ready  for  use.  For  writing,  mix  a  little' 
gold  size  with  your  ink,  and  wheu  nearly 
dry,  press  the  leaf  on  with  a  soft  rag,  or 
mix  a  little  gold  powder  with  the  size,  and 
write  with  it  instead  of  the  ink ;  it  comes 
out  brighter. 

How  to  Remove  Buckles  in  a  Saw. 

Excelsior,  (S.A.),  writes  :— Place  the  saw 
on  an  anvil,  or  small  piece  of  flat  iron,  and 
with  a  small  hammer,  gently  tap  all  round 
the  buckle,  till  the  saw  comes  perfectly 
straight,  don't  strike  the  buckle  or  you  will 
make  it  worse. 


INFORMATION  SUPPLIED. 

Coloured  Swiss  Turnery. 
M.  W.  (Burnley)  is  of  opinion  that  W, 
H.  R.  will  find  that  staining  the  bowls  and 
varnishing  them  will  be  a  ready  mode  of 
getting  what  he  wants,  or  applying  Wilks' 
red,  brown,  or  yellow  staining  varnish. 
You  could  do  it  whilst  in  the  lathe,  by  a 
little  care. 

Illustrations  of  Turnery 
H.  P.  B.  (Ilford)  writes:— In  answer  to 
P.  B.  (Dcvonport) ,  I  can  recommend  a  book 
by  the  Rev.  James  Lukiu,  rector  of  Wick- 
ford,  entitled  "  Turnery  for  Amateurs." 
It  contains  one  hundred  and  forty-four 
engravings,  and    minute  instTuctions   for 
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working  the  lathe  and  its  attachments  on 
wood,  metal,  ivory,  etc.,  etc.  Cloth  gilt, 
post  free,  2s.  9d.,  from  L.  Upcott  Gill,  170, 
Strand,  W.C. 

Scrap  Screen. 
E.  S.  (Puddtetown)  to  E.  G.  T. :— This  is 
how  I  made  a  three-fold  scrap  screen  some 


L 


*i: 


FIG.    I. — SECTION   OF    STYLES    AND  TOP 
RAILS.      FIG.    2. — DO.    MIDDLE    RAILS. 

fig.    3. — do.  bottom   rails.    Scale, 
Half  full  size. 

time  since.  Each  frame  was  5  ft.  X  18  in. 
To  make  the  skeleton  frames,  plane  up  six 
strips  of  best  pine,  5  ft.  X  1  in.  X  2i  in., 
three  ditto,  18  in.  x  1  in.  X  2£  in.,  for  the 
top  rails,  and  six  pieces  18  in.  X  1  in.  x  3J 


of  the  mortises  I  drove  a  fancy  headed 
brass  nail.  If  the  above  is  not  sufficiently 
clear  to  E.  G.  TM  I  shall  be  happy  to  answer 
any  question  through  "Amateurs  in 
Council." 

Rheumatism. 
E.  W.  {Richmond)  writes  to  J.  T.  P. 
(Woodbridge) :— I  have  found  great  relief 
from  the  following  :  Cut  a  lemon  into  half- 
a-dozen  slices,  peel  and  all.  Put  it  into  a 
jug ;  pour  boi'ing  water  on  it.  Drink  a 
Tumblerful  morning  and  evening,  and  as 
often  in  th2  intervals  as  you  like.  It  may 
be  drank  hot  or  cold,  and  sweetened  with 
sugar  to  taste. 

Circular  Saw. 
Amigo  sends  the  following  reply  to  T.  J. 
K.  (Longtoim) .  -  T.  J.  K-  will  find  it  heavy 
work  cutting  3  inch  planks  with  a  circular 
saw  worked  by  manual  i>ower.  If  be  has 
plenty  of  muscle  at  his  disposal,  then  use 
belt  or  rope  gearing.  Geared  wheels  would 
be  very  unsuitable,  too  much  friction  mean- 
ing loss  of  power,  too  much  noise,  lastly, 
not  least,  too  much  expense.  The  accom- 
panying diagram  will  give  an  idea  of  the 
arrangement  for  driving.  For  3  inch  stuff 
the  saw  should  be  about  11$  inches  in  dia- 
meter, and  should  run  at  about  2000  revolu- 
tions per  minute.  To  attain  this  he  will 
require— referring  to  diagram  -the  driving- 


see  that  it  is  somewhat  difficult  to  give  an 
answer  to  his  question,  because  he  does  not 
supply  sufficient  information.  Again,  if  the 
draws  of  the  telescope  are  in  any  way  shaky, 
and  don't  form  a  straight  line  when  fully 
drawn  out  to  focus  distance,  there  arises 
further  cause  of  error.  I  do  not  see  how 
you  could  blacken  the  draws  of  the  tele- 
scope without  making  them  sticky,  and,  I 
should  think,  a  nuisance.  Some  of  the 
above  queries  may  show  Mist  where  to% 
look  for  cause  of  error.  [Will  you  kindly 
give  a  fuller  address  than  "Edinburgh,"  as 
a  reply  is  necessary  to  the  letter  that  ac- 
companies the  above  answer.] 
Cleaning  Scales. 
M.  W.  (Burnley)  writes,  in  reply  to  E.  W. 
(Richmond)  : — When  the  metal  scales  are 
thoroughly  clean,  if  they  are  covered  with 
Birtwistle's  "brass-o-line,"  they  will  be 
protected  from  tarnishing  and  rusting.  I 
have  a  steel  rule  that  has  been  partially 
lacquered.  The  lacquered  side  is  perfectly 
bright,  whilst  the  other  is  one  mass  of 
rust.  I  have  seen  a  letter  from  a  gentleman 
who  states  that  he  would  have  to  have 
cleaued  some  ornaments  four  or  five  times 
over  by  this,  if  he  had  not  used  the  brass- 


4"  DIAM  — . 

£000  REVS. PER  MINUTE 
in.,  for  middle  and  bottom  rails.  Fit  all 
together  with  mortise  and  tenons,  but  do 
not  cut  the  mortises  through  the  styles.  I 
sunk  mine  to  the  depth  of  2  in.  only.  Next 
plough  a  rebate  on  each  inner  edge  of 
all  the  styles  and  rails,  ,aa  in.  deep  by  ■£  in. 
wide  (the  centre  rails  must  be  rebated  on 
all  the  edges,  see  sections).  Now  proceed 
to  glue  up,  and  pin  the  joints  in  the  usual 
way,  and,  when  dry,  clean  off  and 
thoroughly  finish,  so  as  to  leave  nothing  to 
be  done  in  this  way  after  the  scraps  are 
pasted  on.  We  now  proceed  to  cover  the 
panels.  First  get  some  coarse  canvass  and 
nail  iu  all  round  with  small  copper  tacks, 
and  when  finished  give  a  coating  of  mode- 
rately thick  glue,  and  when  dry  paste  the 
canvass  over  with  some  white  paper  (white 
demy).  We  can  now  paste  on  our  scraps, 
arranging  them  according  to  taste,  and 
when  all  the  panels  are  covered,  give  a 
coat  of  size,  and  varnish  with  white  varnish  ; 
the  frames  can  also  be  left  the  colour  of  the 
wood,  or  stained,  sized,  and  varnished  at 
same  time,  but  it  looks  much  better  to 
French  polish  the  frames  after  staining.  I 
stained  mine  with  satinwood  stain.  Now 
fit  the  frames  together  with  2  in.  brass  or 
nickel-plated  butt-hinges  ;  this  is  best  done 
before  polishing.  The  screen  was  now 
finished,  but  not  liking  the  look  of  the 
sharp  edges  of  the  frames,  I  nicked  round 
each  panel  some  I  inch  gold-gUt  bead.  This 
gave  a  good  looking  finish,  and  into  the  pins 


SKELETON  DIAGRAM  OF  ARRANGEMENT 
FOR  DRIVING  CIRCULAR  SAW  BY 
HAND. 

wheel  a  to  be  about  4  feet  8  inches  in  dia- 
meter; the  intermediate  driving  wheel,  b, 
8  inches  diameter ;  the  second  driver  c,  24 
inches,  and  the  one  on  saw  spindle,  d, 
4  inches  diameter.  The  shaft  carrying  a  must 
be  arranged  to  work  by  a  nandle  of  about  12 
or  14  inch  radius.  The  saw  will  have  to  be 
adjustable  for  tenoning  purposes,  for  which 
a  smaller  saw  may  be  used.  The  bench  may 
be  hinged  at  one  end,  and  adjusted  at  the 
other  end  by  mainB  of  screws  or  wedges. 
Defect  in  Lens  of  Telescope. 
Sem  Volente    writes,    in    reply    to 

Mist  :  —  The  haziness  may  arise  from 
several  causes.  Perhaps  what  is  known  as 
"mildew "has  affected  the  interior  faces 
of  the  lenses,  in  which  case,  if  the  object- 
glass  is  large  and  of  value,  I  would  recom- 
mend Mist  to  get  the  glass  cleaned  and 
repaired  by  the  maker,  or  a  first-class 
optician.  Has  Mist  been  tampering  with 
the  lenses,  and  so  spoilt  their  centering  ? 
Is  the  eye-piece  deficient  in  any  way  ?  Is 
the  telescope  an  astronomical  one,  or  a 
common  terrestrial  one  ?  Are  the  zinc 
tubes  painted  dead  black  within  ?  Is  the 
plane  of  the  object-glass  parallel  with  the 
plane  of  the  eye-piece?    The  querist  will 


o-line;  but  with  it  they  are  as  bright  as 
when  cleaned.  For  cleaning  them  I  should 
recommend  Birtwistle's  Electric  Cleaning 
Paste  j  it  is  a  most  excellent  preparation 
for  cleaning  any  kind  of  metal  goods.  As 
regards  the  wood  and  ivory  rules,  I  cannot 
suggest  anything  better  than  soap  and 
water,  used  with  an  old  tooth-brush.  For 
procuring  the  brass-o-liue  and  electric 
cleaning  paste,  I  would  advise  you  to  write 
direct  to  Mr.  Birtwistle,  for  the  present. 
See  the  "Notes  on  Novelties,"  in  Novem- 
ber Part  of  Amateur  Work. 

Amigo  sends  the  followiug  reply  to  E.  W. 
(Richmond).  If  E.  W".  applies  to  W.  H. 
Harling,  Mathematical  Instrument  Maker, 
40,  Hatton  Garden,  London,  or  W.  F.  Stan- 
ley, Great  Turnstile,  London,  he  will  obtain 
what  he  requires  at  a  cost  of  about  6d. 

Prices,  etc.,  of  Type  Wanted 

J.  W.  R.  (Ulverstone)  asks,— "Whose  cast- 
ing are  these  styles  of  type, 
both  used  in  the  printing  of 
Amateur  Work,  and  what  are 
their  prices  per  lb.  ?     [They        Glass 
are  from  the  foundry  of  Stephenson  and 
Blake  ;  the  larger  is  2s.,  and  the  smaller 
3s  3d.  per      ] 
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INFORMATION  SOUGHT. 


Copper  Plates  for  Etching. 
Lux  writes: — I  would  take  it  as  a  great 
favour  if  some  reader  would  kindly  give  uie 
some  information  how  to  prepare  copper 
plates  suitable  to  etch  upon,  from  the  ordi- 
nary sheet  copper,  and  also  the  best  and 
cheapest  house  where  I  can  procure  plates 
re;i  ly  prepared. 

Home-made  Barometer. 
J.  H.  W."  (Hampstead)  writes:— I  am  in- 
tending to  make  a  barometer  from  instruc- 
tions given  Fooie  time  since  iu  Amateur 
Woes.  I  should  be  much  obliged  if  any 
reader  who  has  made  the  attempt  would 
give  me  bis  experience. 

Pyrotechny. 
Bocket  writes :— Can  anyone  inform  me 
of  the  cause  of  my  non-success  in  getting 
rockets  to  ascend.  I  have  made  several 
attempts  to  make  this  firework,  apparently 
following  instructions  given  in  various 
books  treating  on  the  subject,  but  on  no 
one  occasion  have  I  succeeded  in  getting 
them  to  move  in  the  slightest  degree.  The 
composition  with  which  I  filled  the  cases  is 
one  of  those  prescribed,  and  when  burning 
seems  to  be  of  a  fierce  nature,  sufficient, 
one  would  think,  to  produce  the  upward 
motion  ;  but,  no,  they  continue  burning  in 
:  =ition  they  were  placed  before  light- 
ing. What  is  the  reason  of  this  ?  I  should 
also  be  g;ad  to  know  whether  the  stick 
■usually  attached  to  rockets  is  a  necessary 
adjunct,  or  whether  it  is  simply  to  enable 
the  rocket  being  fired  in  a  perpendicular 
direction.  If  this  is  its  only  object,  could 
a  rocket  without  a  stick  be  made  to  ascend 
straijht  if  it  could  be  started  in  that  direc- 
tion ?  This  and  any  other  information  will 
oblige. 

Defective  Sorew  in  Vice. 
Screw-wokji  writes  :  —  I  shall  be  glad  if 
some  of  your  learned  correspondents  will 
tell  me  how  to  renew  the  screw  in  the  box 
part  of  my  vice.  I  have  had  it  about  four- 
teen or  fifteen  years  doing  little  odd  jobs 
with,  and  now  the  3crew  seems  to  be  worn. 
When  I  screw  anything  in  it  it  does  not 
hold  very  fast,  and  it  is  as  hard  to  unscrew 
as  it  is  to  tighten  up.  Some  years  ago, 
where  I  was  employed,  there  was  a  smith 
that  used  to  repair  the  screws  somehow  by 
lapping  a  rod  of  iron  round  the  pin,  but 
how  he  proceeded  I  cannot  tell,  as  I  did 
not  interest  myself  in  the  matter  to  take 
notice  and  learn.  But,  however,  he  did 
them,  and  they  used  to  work  as  well  as 
when  new.  Moreover,  he  used  to  reface 
the  jaws;  thi3  I  cannot  do,  as  I  have  no 
smith's  fire  at  present.  I  cannot  afford  to 
have  a  new  vice  at  present.  I  have  not 
been  able  to  follow  my  own  trade  for  some 
,  consequently  I  am  compelled  to  earn 
What  I  can  at  odd  job-— such  as  little 
light  things,  soldering,  etc.  Therefore,  the 
vice  L*  my  principal  tool.  So  if  I  can  find 
a  way  to  renew  the  screw  in  the  box  I 
shall  be  thankful.  The  screw  on  the  pin  is 
good,  to  all  appearance.  I  feel  sure  that 
amongst  your  numerous  readers  there 
must  be  some  that  understand  the  process, 
and  that  can  give  the  information  I  ask  for. 


Means  of  Copying  Music. 
Excelsior  (S.  A.)  writes: — I  notice  in 
Tol.  I.  an  answer  to  a  correspondent  who 
writes  to  you  with  reference  to  multiplying 
copies  of  music.  You  suggest  the  "  Chro- 
mograph"  or  "Trypogruph."  I  have  tried 
both,  tbe  latter  being  by  far  the  better;  it 
is,  however,  anything  but  a  success.  I  may 
say,  without  egotism,  that  I  have  produced 
better  copies  than  any  that  I  have  met  with 
made  by  other  persons,  and  yet  I  consider 
the  machine  a  failure.  In  this  country  it  is 
very  difficult  to  get  sufficient  copies  of  any 
chorus,  or  glee,  for  musical  societies  and 
choirs.  So  the  question  is  of  very  great 
importance  to  Australians;  our  music-sellers 
import  only  a  few  of  each  new  thing,  being 
afraid  they  will  "  not  take."  So  if  you  can 
help  us  in  this  matter  by  proposing  a  fea- 
sible plan  by  which  copies  can  be  multiplied 
quickly  and  cheaply,  you  will  confer  a  great 
benefit  upon  the  musical  section  of  "  The 
Australians. "  I  have  seen  ia  "Home" 
papers  an  advertisement  by  the  Paper  Type 
Company,  quoting  very  low  prices  for  pub- 
lishing. Now  it  occurred  to  me  that  if  you 
gave  us  a  few  articles  on  printing  music,  and 
information  respecting  the  paper  type 
(which  I  assume  is  cheap),  that  we  might 
use  it  in  one  of  the  very  cheap  printing 
machines,  referred  to  on  page  382  of 
Amateur  Work,  Vol.  I.  I  should  also  be 
glad  to  have  your  opinion  as  to  which  make 
of  printing  machine  you  could  recommend, 
that  shown  on  page  382  byC.  G.  Squint ani 
&  Co.,  or  those  advertisedlin  the  Appendix, 
by  the  Birmingham  Machinists'  Company, 
called  "  The  Simplissimus."  BeiDg  so  far 
away,  it  is  difficult  to  know  which  to 
order,  so  if  you  will  say  which  is  the  better 
for  an  amateur,I  should  be  grateful.  I  would 
just  say  that  for  making  a  single  Copy  of  a 
piece  of  music,  I  have  found  the  Excelsior 
Copying  Apparatus,  by  Ketzler  &  Co.,  37, 
Marlborough  Street,  excellent.  Copies  equal 
to  print  can  be  produced, the  price  is  I  think 
Is.  6d.  [Instructions  with  reference  to  set- 
ting up  music  and  all  particulars'regarding 
type  will  be  given  in  the  scries  of  papers  on 
"  Printing  for  Amateurs  "  now  appearing  in 
this  magazine.  With  regard  to  the  printing 
presses  that  you  mention,  each  is  a 
thoroughly  good  press  and  admirably  suit- 
ed for  the  wants  of  amateurs.  In  whichever 
of  them  you  muy  decide  on  sending  for,  you 
will  certainly  get  good  value  for  your  money. 
You  should  get  the  magazine  in  monthly 
parts  through  your  Australian  bookseller, 
as  you  would  then  have  the  advantage  of 
seeing  the  advertisements  that  are  issued 
with  it,  and  which  form  a  most  valuable 
part  of  the  monthly  issue.— Ed.] 

Headstone  for  Grave. 

Risuton  asks,— Could  you  or  any  of  your 
readers  of  Amateur  Work,  give  me  instruc- 
tions for  making  an  article  to  substitute  for 
a  headstone  of  a  grave,  as  I  think  they  are 
very  expensive,  costing,  I  believe,  about  £5 
and  upwards  which  is  a  large  sum  for  a 
working  man  to  raise.  I  should  be  very  well 
pleased  if  anyone  would  suggest  some  kind 
of  decoration  that  would  not  be  so  costly. 
ae  is  used  because  it  lasts  so  much 
longer  than  wood,  and  it  is  the  Labour  in- 
volved in  prei-aring  the  stone  and  cutting 


out  the  letters  that  renders  headstones  so 
costly.  In  some  parts  of  the  country  a  post 
islet  into  the  ground  at  the  head  and  foot 
of  the  mound  that  is  made  above  the  grave, 
and  the  inscription  painted  on  a  rail  that 
runs  from  post  to  post.  Again,  a  cross  of 
oak  nicely  stop-chamfered,  with  the  inscrip- 
tion on  a  brass  plate  let  into  the  horizontal 
arms  of  the  cross,  as  the  old  brasses  were 
let  into  stone,  or  even  screwed  on  to  the 
wood,  with  a  little  ornamental  work  above 
and  below  the  plate,  on  the  vertical  arms. 
Il  seenis  strange  that  in  this  age  of  iron 
some  of  the  large  ironfounders  do  not  cast 
memorial  slabs  in  this  metal.  They  might 
be  rendered  highly  ornameutal,  and  have  a 
flat  space  whereon  the  inscription  could  be 
painted.  Possibly  some  of  the  readers  of 
Amateur  Work  may  be  able  to  offer  more 
practical  suggestions  on  this  subject,  which 
affects  tis  all.— Ed.] 

Machine-Made  Skewers. 
W.  P.  N".  (Darlington)  asks  :— Can  any  of 
the  readers  of  Amateur  Work  tell  me 
where  I  can  buy  machine-made  skewers.such 
as  those  that  butchers  use  ?  I  believe  they 
are  made  ia  America.  They  are  just  the 
things  for  Japanese  work,  as  described  in 
the  October  Part.  [How  would  you  use 
them  for  Japanese  work  ? — Ed.] 

Steel  Springs  for  the  Bottom  of  Chair. 
J.  B.  (Hereford)  writes  :— Can  you  or  any 
subscriber  tell  me  where  I  could  get  some 
steel  springs  to  make  the  bottom  of  a  chair 
instead  of  caning  or  webbing. 

Dead  Polish  on  Ebonised  Wood. 

W.  G.  G.  writes  :— Can  any  of  your  readers 
help  me  in  the  matter  of  ebonising?  I 
have  some  fretwork  for  mirrors  that  I  have 
done,  and  wish  to  ebonise  it,  but  cannot  do 
so  satisfactorily.  I  can  make  it  black,  but 
cannot  obtain  that  smooth  surface  that 
looks  so  well  in  bought  articles.  I  do  not 
care  for  a  bright-polished  shiny  surface, 
but  prefer  what  might  be  called  a  dead 
polish.  The  wood  is  mahogany,  but  if  I 
fill  up  tbe  grain  of  the  wood  with  "filler," 
it  seems  to  prevent  the  ebonising  liquid 
from  taking  effect ;  and  if  the  grain  is  not 
filled  up  it  looks  bad  after  ebonising.  The 
eboniser  I  have  tried  is  the  one  given  in 
No.  1  of  Amateur  Work.  Can  anyone  tell 
me  exactly  how  to  proceed  so  as  to  make 
the  finished  surface  look  even  and  smooth? 
Is  any  other  wood  better  for  the  process 
than  mahogany  ?  Any  information  you  will 
kindly  givewill  be  thankfully  received.  [You 
will  find  good  pine,  apple-wood,  pear-wood, 
white  holly,  chestnut,  or  any  wood  of  a 
close  grain  far  better  than  mahogany  for 
ebonising.  Mahogany  is  about  the  last  kind 
of  wood  that  I  should  think  of  using  for 
this  purpose.  I  daresay  that  some  reader 
who  has  had  recent  experience  in  putting  a 
dead  polish  on  ebonised  wood  will  send  an 
account  of  his  difficulties  and  the  method 
he  followed  to  obtain  success  in  the  work, 
for  your  benefit ;  but,  in  the  meantime,  you 
might  try  on  a  small  piece  of  pine,  ebonised 
for  the  purpose,  what  rubbing  with  a  mode- 
rately bard  brush  or  a  rubber  made  of 
flannel  list  will  do— the  brush  or  rubber 
being  very  slightly  moistened  with  linseed 
oil.— Ed.] 
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AMATEURS  IN  COUNCIL. 


Water  Power  for  Sewing-Macnine,  etc. 

Aqua  asks : — Will  any  of  my  fellow- 
readers  give  me  some  information  about  the 
construction  of  small  motors  suitable  for 
driving  a  sewing-machine  or  a  3-iuch  centre 
lathe— water-power  preferred  ?  I  have  tried 
a  water-wheel  cased  in  all  round,  but  it 
would  not  give  the  power  required.  I  next 
thought  on  making  a  turbine  wheel,  but  am 
at  a  loss  to  know  the  internal  parts.  I  can 
get  a  pressure  of  water  at  80  lbs.  sometimes, 
but  never  less  than  50  lbs.  A  description 
of  any  water  motors  will  be  thankfully 
received.  [An  article,  entitled,  "  An  Hy- 
draulic Motor  for  Amateurs"  is  in  prepara- 
tion.—Ed.] 

Cutting  and  Polishing  Pebbles. 

E.  8.  (Brighton)  writes  :— May  I  ask  you 
for  space  to  solicit  from  your  many  scien- 
tific readers  sonie  information  as  to  cutting 
and  polishing  pebbles  found  amongst  our 
aea-beach — as  also  flints,  many  of  which  are 
very  beautiful.  Lapidaries'  charges  are 
quite  beyond  my  purse,  and  yet  I  have  a 
fine  collection,  of  specimens.  Beyond  the 
fact  that  a  circular  saw  is  used,  I  know 
nothing,  as  that  is  an  industry  which  is 
guarded  somewhat  jealously,  in  my  expe- 
rience. What  medium  is  used  with  the 
saw  ?  What  is  the  best  sort  of  frame  and 
gear?  How  are  the  elliptical  brooches 
cut,  seen  in  most  jewellers*  windows  ? 
— are  they  ground  to  a  spherical  section  or 
cut  ?  How  is  the  process  of  polishing  best 
performed  P  [Brief  instructions  for  the 
process  have  been  already  given  in  Vol.  II., 
as  I  have  stated  to  another  correspondent, 
but  as  much  curiosity  on  the  subject  seems 
to  exist,  I  Bhall  be  glad  to  receive  a  papeV 
on  it,  with  illustrations,  from  any  compe- 
tent writer  who  will  undertake  it — Ed.] 
Sale  for  Amateurs'  Work. 

A  Worker  writes  :— I  should  like  to  ask 
whether  there  is  any  outlet  or  place  of  sale 
for  amateurs'  work.  There  are,  doubtless, 
a  large  number  of  amateurs  totally  discon- 
nected w*4h  the  trade  who  would  be  very 
glad  to  add  to  their  incomes  by  the  sale  of 
turned  or  fretwork  articles,  to  recoup  them- 
selves in  some  measure  for  their  outlay  in 
lathes,  tools,  wood,  etc.  I  am  sure  that  many 
amateurs  would  be  glad  to  know  if  any  such 
place  exists.  One  sees  plenty  of  advertise- 
ments which  refer  to  "  pleasure  and  profit" 
— the  former  is  undoubted,  but  the  latter, 
so  far  as  amateurs  are  concerned,  seems  to 
be  generally  a  myth.  Can  you  find  a  corner 
in  Amateur  Wobk  for  this  inquiry?  [I 
have  found  a  corner  for  your  inquiry,  but  I 
cannot  see  how  anything  could  be  done  to 
help  you  and  other  workers,  unless  any 
dealers  in  fancy  goods  in  London  and  the 
large  towns  would  undertake  the  sale  of 
work  on  commission.  However,  the  ques- 
tion is  now  open  for  discussion  and  advice 
thereon. — Ed.] 

Bateman's  Gas  Generator. 

W.  X.  asks: — In  June  last  year  a  short 
note  appeared  upon  a  Gas  Generator ;  in 
December  an  article  was  inserted,  alluding 
to  an  inquiry  about  to  be  made  on  such,  but 
as  yet  no  results  have  been  published. 
Would  some  reader,  who  has  tested  the 
merits  of  Bateman's  Gas  Generator,  kindly 
oblige  by  giving  11  description  of  its  mode 
of  operation  j  lud  li'a  opinion  up  m  its  safety 


and  practical  utility?  It  appears  to  be 
lower  in  price  than  Miiller's  "  Alpha  "  Ma- 
chine. [I  cannot  undertake  to  look  through 
the  back  numbers  of  Amateur  Wore  to 
determine  whether  or  not  information  has 
been  given  on  any  particular  subject,  but 
my  impression  is  that  in  writing  on  this 
very  subject  I  expressed  an  opinion  that 
Bateman's  "  Gas  Generator "  would  be 
found  useful  in  isolated  houses  in  the 
country,  where  gas  cannot  be  obtained,  and 
even  in  town  houses  in  which  gas  is  not  laid 
on,  for  the  purpose  of  lighting  amateurs* 
workshops,  etc. — Ed.] 

Noises  In  Telephonic  In  strum  entp. 

H.  J.  T.  (Little  Eaton)  writes :— I  con- 
stantly use  a  system  of  telephones  (Bell's 
Patent),  consisting  of  three  instruments. 
The  speaker's  voice  causes  a  plate  to 
vibrate,  which  takes  the  place  of  the  top  of 
the  case  or  box  of  the  instrument,  and  the 
sound  is  carried  to  the  ears  by  two  tubes. 
These  tubes,  when  out  of  use,  weigh  down 
a  contact  spring  to  connect  the  batteries  to 
the  wires  of  bells,  and  cutting  off  the 
batteries  from  the  microphone ;  when  in 
use  the  batteries  are  connected  to  the 
microphone  and  not  to  the  bells.  One  of 
these  instruments  has  a  bell  ringing  sepa- 
rately to  each  of  the  others  (two  pushes) ; 
the  other  two  instruments  can  only  ring  both 
bells  simultaneously.  Two  of  the  batteries 
consist  of  6  Leclanche"  cells,  the  other  of  4 
cells.  Though  the  distances  are  only  a  few 
hundred  yards,  the  extra  battery  power  is 
needed  for  an  alarm  gong.  I  am  at  times 
troubled  by  a  noise  resembling  frying  fat, 
which  commences  as  soon  as  the  tubes  are 
raised,  i.e.,  as  soon  as  the  batteries  are  con- 
nected to  the  microphone,  and  renders  the 
voice  quite  unintelligible.  The  clearness 
of  the  voice  also  varies  from  time  to  time 
considerably.  Will  some  kind  reader  in- 
form me  whether  I  could  obviate  these 
difficulties  without  any  danger  of  injuring 
the  telephones  ?  I  believe  there  is  now  a 
method,  by  the  use  of  a  mouthpiece  over 
the  plate  which  receives  the  voice,  but  I 
cannot  get  any  particulars.  Can  this  be 
attributed  to  the  excessive  battery  power? 

Marble  Top  for  Washstand. 

A  Subscriber  feom  the  First  wishes  to 
know  where  he  can  purchase  a  marble  top 
for  a  washstand  ? 

Addition  to  Harmonium. 

F.  M.  (London)  would  like  to  have  the 
information  offered  by  J.  B.  (Tyldesley)  in 
Amateur  Work  for  December  number, 
1882  (in  col.  1  of  page  95),  for  the  addition 
of  a  stop  of  pipes  to  harmonium.  Would  it 
be  possible  to  add  another  manual  ?  I  am 
putting  a  set  of  pedals,  and  should  like  to 
have  two  manuals  if  possible.  [I  have 
muoh  pleasure  in  giving  publicity  toF.  M.'s 
request ;  but,  as  so  long  a  time  has  elapsed 
since  J.  B.  (Tyldesley)  offered  the  informa- 
tion sought,  I  fear  that  his  chance  of 
obtaining  what  he  wishes  to  get  is  but 
small.— Ed.] 

Breeding  Cage  for  Canaries. 

Young  {Breeder  writes  :— I  wish  to  ob- 
tain a  little  information  on  cage-making  for 
breeding  purposes  (canaries),  both  for  use 
and  ornament,  say  one  that  would  house 
from  three  to  sis  pairs  of  bird/,  and  to  learn 


what  kind  of  wood  is  best  for  the  purpose, 
etc.;  also,  a  few  hints  on  stuffing  birds,  etc 
[A  gentleman  proposed  to  write  on  cage- 
making,  but,  like  many  others  who  have 
proposed  to  contribute  articles  on  subjects 
asked  for  by  correspondents,  he  has  not  sent 
in  the  paper  he  proposed  to  write.  Papers 
on  bird-stuffing  are  in  hand,  and  will  appear 
shortly  in  the  current  volume. — Ed.] 

Ormolu  Mounts  for  Cabinet  Work, 
Tracing   Cloth,   and  Tuning  Forks. 

B.  E.  N.  asks: — Will  any  of  your  readers 
be  good  enough  to  help  me  by  letting  me 
know  the  address  of  a  warehouse  where  I 
could  procure  ormolu  mounts  and  fillets, 
such  as  we  see  on  French  cabinet  work  ? 
Please  say  where  the  tracing  cloth  for 
Byssophanie  can  be  procured?  Also,  ad- 
dress of. a  manufacturer  of  tuning  forks? 
[Tracing  cloth  may  be  purchased  of  almost 
any  stationer,  but  you  will  be  sure  to  get  it 
at  Messrs.  Letts  and  Co.,  Limited,  King 
William  Street,  London  Bridge,  E.C.,  or  of 
Messrs.  Waterlow  and  Sons,  Birchin  Lane, 
LoTidon,  E.C. — Ed.] 

Solvents  for  Gutta-Percha,  etc. 

F.  B.  (Reading)  writes :— I  shall  be  greatly 
obliged  if  I  can  learn,  through  Amateur 
Wore,  in  what  liquid,  or  by  what  means, 
indiarubber,  gutta  percha  (hard  and  soft), 
and  perhaps  some  other  similar  substances, 
maybe  dissolved,  orrather  joined  together, 
and  also  how  spots  (drops)  resulting  from 
the  above  substances  may  be  removed. 
[You  will  find  some  information  on  this 
subject  in  pages  1SJ5  and  297  of  Vol.  II.  of 
this  Magazine  ;  but  I  insert  your  query  in 
full,  in  the  hope  that  some  correspondent 
who  is  practically  acquainted  with  the 
manipulation  of  these  substances,  will  reply 
to  it  in  every  point.— Ed.] 

Carved  Oak  Chair. 

W.  P.  (Withington)  wishes  to  buy  an  old 
carved  oak  chair,  to  stand  in  a  lobby,  and 
asks  if  any  reader  can  tell  him  how  much 
he  ought  to  give  for  an  ordinary  small  sized 
one.  [With  reference  to  your  article,  it  is 
accepted,  and  will  appear  in  Vol.  III. ;  but, 
as  I  have  in  hand  one  or  two  designs  of  a 
Bimilar  kind,  that  must  receive  attention 
before  yours,  I  cannot  promise  its  appear- 
ance for  a  month  or  two.] 

FOR  SALE  OR   EXCHANGE. 
[Letters  addressed  to  the  Editor  will  be  imme- 
diately forwarded  to  owners  of  Articles  for 
Sale  or  Exchange.'] 

Carpenter's  Bench. 
T.  D.  (North  London)  wishes  to  purchase 
a  strong  and  serviceable  second-hand  car- 
penter's bench ;  one  of  Syers's  make,  with 
Instantaneous  Grip  Vice  preferred.  Ad- 
dress letters  to  T.  L\,  care  of  Editor  of 
Amateur  Work,  giving  dimensions  and 
other  particulars,  and  naming  price. 

Communications  received  and  ttnavoid- 
aely  hbld  over. — Ambi-dexter;  India;  J. 
J.  W.  (Burford) ;  Old  Chip  ;  J.  Searle ;  H. 
Berry  ;  The  Truth  ;  R.  D.  (Nottingham) ; 
A.  S.  A.  (Lincolnshire) ;  G.  W.  (Buckingham) ; 
H.S. ;  G.  H.  T.  (Shelley)  ;  Expectant,  No.  2. 
Subscriber ;  Electro :  F.  E.  K.  (Malta) ; 
A.  F.  S.  (Dresden)  ;  Harmony ;  A.  C.  H. ; 
W.  W.  (Norwich)  ;  R.  R.  L.  (Rathmines) ; 
W.  T.  W. ;  J,  H.  L.  (Hornsey) ;  Auld  Reekie 
J.  S.j  G.  M.  B. ;  G.G. 
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HOW  TO  MAKE  AN  INCUBATOR  WITH 
AUTOMATIC  REGULATOR. 

By  "  CATO." 

« 

(For  Figs.  2 — 7,  see  Folding  Sheet.) 
-INCUBATOR  REQUIRING  HEATING  NIGHT  AND 
MORNING, 
ATCHING  chickens  by  artificial   means 

in  England,  is  at  present  in  its  infancy. 

A  few  years   back   such    a   thing  was 

deemed  impracticable,  if  not  impossible. 

Now,  however,  there  are  a  goodly  quan- 
tity of  Incubators  manufactured  in  England,  worked 
on  various  principles,  with  more  or  less  success,  but 
all  having,  with  one  exception,  the  one  prevailing 
fault  of  costing  a  great 
deal  more  money  than 
they  are  worth.  When 
the  demand  becomes 
greater,  perhaps  the 
price  will  decrease ; 
but  at  present  few 
.people,  with  a  mode- 
rate income,  would 
care  to  give  £6  12s. 
(the  price  of  Tom- 
linson's),  for  a  50- 
egg  machine,  that  is 
to  say,  which  will  hold 
that  number  of  eggs  in 
the  drawer  ;  to  hatch 
75  per  cent,  of  the 
eggs  out  would  be  a 
very  good  result  in 
the  ordinary  run. 

The  purpose  of  this  article  is  to  enable  anyone, 
with  ordinary  mechanical  ability,  to  construct  an  In- 
cubator in  every  way  as  good  in  results  as  a  high 
priced  one,  but  with  the  great  advantage  (to  those  of 
moderate  means),  of  costing  less  than  one-third  of 
the  price. 

I  will  preface  my  instructions  by  mentioning  that 
my  first  experiments  date  back  a  considerable  num- 
ber of  years,  and  were  all,  more  or  less,  failures, 
owing  principally  to  the  lack  of  an  even  temperature 
in  the  drawer  ;  and  it  was  not  until  I  hit  upon  an 
idea  which  enabled  me  to  regulate  that  temperature 
automatically,  that  I  succeeded  in  my  efforts.  There 
are  various  machines  in  the  market  which  are  not 
regulated  in  the  drawer,  but  which,  with  great  atten- 
tion and  care,  are  successful — one  of  these  (Christy's), 
having  gained  a  first  prize  for  results  ;  but  that  even 
he  was  not  satisfied,  is  shown  by  the  fact  that  the 
mo;r.ent  he   found  out  a  method   of  regulating  the 


temperature  in  the  drawer  automatically,  he  adapted 
it,  and  now  pushes  the  sale  of  the  machine  which  is 
regulated,  in  preference  to  the  older  one,  which  gained 
the  prize,  but  which  is  not  regulated.  It  is  my  purpose, 
however,  in  this  and  another  paper,  to  show  my  readers 
how  to  make  two  50-egg  machines,  both  of  which 
will  be  regulated  on  the  same  principle,  and  both 
heated  by  means  of  a  lamp,  but  with  this  difference, 
that  one  will  require  to  be  heated  morning  and  night 
for  a  certain  length  of  time,  while  the  other  will 
require  a  lamp  constantly  kept  burning.  As  far  as 
efficiency  is  concerned,  I  consider  the  latter  principle 
the  most  perfect,  but  having  the  disadvantage  of 
being  more  elaborate,  and  consequently  requiring 
nicer  work  than  the  other.  I  advise  my  brother 
amateurs  to  commence  on  the  first  one,  after  which, 

those  so  disposed,  can 
make  the  second  one 
with  a  better  chance 
of  success. 

We  will  commence 
with  the  materials 
required.  With  the 
exception  of  soldering 
tools,  nothing  but  the 
ordinary  carpenter's 
tools  will  be  wanted. 

In  the  first  place 
procure  some  good  f- 
inch  match-boards,  as 
free  from  knots  and 
flaws  as  possible  ;  \- 
**  inch  will  do,  but  it  is 

I  best     to     use    J-inch 

where  possible.  The 
tank  will  be  made  of 
moderately  thick  zinc,  and  will  be  18  inches  square 
when  completed  ;  you  will  therefore  require  two  pieces, 
18  inches  by  18  inches,  two  pieces  i8i  inches  by  \Z\ 
inches,  and  two  pieces  18J-  inches  by  18  inches,  which 
will  allow  of  a  ^-inch  lap  all  round.  You  will  also  want 
two  pieces  of  finely-perforated  zinc,  18J  inches  by  18^ 
inches;  two  ^-inchtaps,  with  screw-collars  and  unions, 
one  i-inch  ordinary  tap,  about  2  feet  of  ordinary  J-inch 
brass-tubing,  one  piece  of  2j-inch  copper  tubing  12 
inches  long,  one  piece  of  if-inch  copper  tubing  12 
inches  long,  two  pieces  of  copper  sheeting,  3  inches 
by  3  inches,  and  about  10  lbs.  of  good  woollen  flock. 

The  copper  pipe  and  sheeting  should  be  about 
3i,-inch  thick;  the  soldering  will  require  to  be  well 
done,  and  should  any  of  my  readers  be  doubtful  of 
their  capabilities  in  that  art,  I  should  advise  them  to 
get  a  whitesmith  to  do  it  for  them.  There  is  one 
word  of  caution  I  would  give,  on  no  account  scci?np 
the  work  ;  do  it  as  well  as  you  know  how.     If  the 
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machine  is  put  together  according  to  the  plan,  in  a 
workmanlike  manner,  with  ordinary  care  it  will  last 
for  years,  and  the  result  will  always  be  satisfactory. 

Fig.  i  will  give  you  an  idea  of  the  general  appear- 
ance and  principle  of  the  Incubator  when  finished. 
Fig.  2  is  the  plan  showing  tank,  ventilating  shaft 
packing,  and  arrangement  for  regulator.  Fig.  3  is  a 
section  showing  position  of  drawer,  automatic  regu- 
lator, etc.  To  make  the  drawings  as  plain  as  possible, 
I  have  left  out  the  connecting  wires,  from  battery  to 
thermometer  and  bobbins,  as  the  subject  of  electric 
currents  has  been  so  exhaustively  treated  and  ex- 
plained in  this  magazine,  that  I  think  it  unnecessary  ; 
the  only  point  to  be  remembered  is  that  the  thermo- 
meter, in  this  case,  is  the  equivalent  for  the  push  in 
an  electric  bell,  only  with  this  difference,  that  it  makes 
the  connection  automatically,  i.e.,  when  the  tempera- 
ture in  the  drawer  reaches  a  certain  height. 

Fig.  4  is  a  plan  under  tank,  showing  drawer,  ther- 
mometer, etc.  Fig.  5  is  a  detail  section  of  regulator, 
ventilator  and  shaft,  lever,  etc.  ;  and  Figs.  6  and  7  are 
cross  sections  of  the  tank,  circulating  boiler,  etc. 

Commence  by  making  the  tank   turn  up  \  inch 
all  round  the  two  pieces  of  zinc  that  are   iS£  inches 
square,  and  you  will  have  the  top  and  bottom.     Next 
take  the  two  pieces,   18A  inches  by  18  inches,  and 
turn  up  \  inch  of  the  two  ends,  measuring  18-}  inches, 
making  them  18   inches  square  for  ends.     Refer  to 
Figs.  6  and  7,  and  you  will  see  you  will  require  holes 
bored  to  take  the  pipes,  N,  M,  and  two  to  take  R  and 
S  ;  they  are  all  the  same  size,  i.e.,  to  take  A-inch  brass 
tubing  ;  when  the  holes  are  bored  in  proper  places, 
lay  the  bottom-piece  on  the  bench,  and  solder  the  two 
sides  and  ends  :  be  sure  you  make  good  water-tight 
joints,  as  after  the  tank  is  packed  in  position,  it  is  a 
difficult   matter  to  repair  it.     Before  putting  on   the 
top,  take  the  two  sheets  of  perforated  zinc,  and  turn 
up   about  \   inch    all   round  ;    try    them    inside   the 
tank  at  u  and  v,  make  a  nice  fit  of  them,  and  then 
solder  into  place  as  marked,  the  bottom  one  about  4 
inches  from  the  bottom  of  pipe  hole  S,  and  the  top 
one  \  inch  below  pipe-hole  R  (Fig.  7).    Now  cut  two 
pieces  of  brass  tubing,  6  inches  long,  to  connect  to 
circulating  boiler  ;  fit  a  tap  with  screw  union  on  each 
piece,  mark  them,  and  put  on  one  side  to  be  soldered 
on  when  the  case  is  put  on  ;  then  solder  the  other  ends 
of  pipe   in   their  places,  at  R  and  S  (Fig.  7).     Take 
another  piece,  4  inches  long,  cut  and  fit  a  screw-cap 
on  one  end,  and  solder  the  other  end  into  the  top  of 
tank  at  M  ;  cut  another  piece  of  pipe,  4  inches  long, 
fit  emptying-tap  on  one  end,  put  it  aside  with  screw- 
union  taps,  and  solder  other  end  of  pipe  into  tank  at 
N  (Fig.  6). 

Now  lay  the  tank  on  one  side,  and  commence  on 
the  outside  case.  Fig?.  2  and  3  will  give  you  an  idea  nf 


the  formation.     It  is  made  of  match-boards,  fitted 
closely,  and  dovetailed  at  the  corners  by  preference, 
although  those  that  wish  to  can  use  screws  instead. 
The  inside  measurement  will  be  28  inches  by  24  inches 
by  26  inches  in   depth ;   to  strengthen  the  bottom, 
screw  two  2  inch  by  1  inch  slats  across  outside,  as 
marked  at  W,  w  (Fig.  3) ;  put  the  case  together,  tempo- 
rarily only,  not  permanently  until  the  tank  is  in  place, 
cut  the  piece  out  of  front  for  drawer  to  slide  in.     It  is 
to  be  16A  inches  wide,  inside  measure,  and  5   inches 
high  ;  j-inch  stuff  is  quite  stout  enough  to   use  for 
drawer,  so  find  the  centre  of  front,  and  measure  8A 
inches  on  each  side  of  same,  and  5  inches  from  in- 
side of  bottom  ;  mark  it,  and  then  cut  it  out.     Plane 
down  two  pieces  of  board  ij-  inch  by  5f  inch,  and  21  \ 
inches  long,  to  screw  inside  of  bottom  on  each  side  of 
opening  of  drawer,  and  let  in  two  pieces  of  bar  iron, 
J-inch  thick,  by  about  1  inch  wide,  flush  with  top,  one 
2j  inches  from  inside  of  the  front  end,  and  the  other 
flush  with  the  ends  at  back  ;  these  will  form  the  sup- 
port for  tank  and  case  for  the  drawer  ;  before  screw- 
ing them  into  place,  bore  some  i-inch  holes  one  inch 
from  the  side  on  which  the  tank  is  to  stand,  and  com- 
mencing 3  inches  from  the  end,  which  will  be  next  the 
front,  bore  them  about  1  inch  apart,  down  to  the  end, 
then  fasten  them  with  screws  from  the  bottom  of  case  ; 
put  the   tank  in,  and  mark  where  the  pipes  must  go 
through  the  case,  bore  the  holes,  and  then  see  that 
the  Unk,  when  placed  on  the  support,  3  inches  from 
the  front,  and  two  sides,  has  f-inch  of  the  side  sup- 
ports outside  bottom  of  tank,  and  about  A-inch  of  the 
two  iron  bars  ;  this  is  necessary,  and  if  not  right  must 
be  altered  until  it  is,  otherwise  you  will  not  be  able  to 
fasten  the  boards  which  form  the  bottom  of  the  packing 
securely. 

Get  some  1  inch  by  5  inch  slats  and  screw  on 
inside  of  case,  on  a  level  with  the  bottom  of  tank, 
so  as  to  form  a  support  for  the  strips,  which  will 
fit  between  tank  and  inside  of  case  at  the  bottom 
of  the  tank  as  marked  at  X  (Figs.  2  and  3).  Now 
put  tank  in  position,  and  fit  the  drawer,  making  it 
slide  quite  easily  ;  it  is  to  be  17  inches,  by  1 6A;  inches, 
by  4^  inches,  inside  measurement,  and  to  be  made  of 
well  seasoned  j-inch  pine  ;  3  inches  from  front,  fit  in 
a  false  end,  as  shown  in  Fig.  4,  and  cut  a  hole  through 
them  both,  and  A;  inch  from  the  top  in  the  centre  of 
front,  for  the  thermometer  to  pass  through,  as  shown. 
The  ordinary  is.  thermometer  will  not  do,  as  it  is  too 
short  generally  ;  pick  out  one  that  is  long  enough  to  pass 
through  the  false  front,  the  bulb  being  about  3  inches 
from  inside  of  false  front  and  the  scale  from  950  upwards 
showing  on  outside  of  drawer  ;  put  a  moveable  false 
bottom  of  thick  coarsely  perforated  zinc  in  drawer  2A 
inches  from  top,  placing  in  the  centre  of  false  bot- 
tom a  small  piece  of  pipe  so  as  to  be  able  to  pour 
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water  into  the  evaporating  tray  without  interfering  with 
the  eggs  ;  now  get  a  piece  of  zinc  12  inches  square, 
turn  up  A  inch  all  round,  solder  the  corners,  for  the 
evaporating  tray,  which  is  to  be  fastened  inside  and  in 
the  centre  of  bottom  of  drawer.  Make  a  small  bracket 
and  shelf  (shown  in  Fig.  3)  to  hold  regulating  thermo- 
meter (to  be  placed  in  position  and  action  explained 
later  on),  which  fasten  securely  in  the  centre  of  the 
back  of  drawer,  so  that  the  level  of  the  bulb  will  be 
A  inch  below  the  top  of  sides  of  drawer,  put  the  ther- 
mometer in  position,  fasten  it  with  a  brad,  taking  care 
to  bore  a  hole  first,  and  then  putty  up  the  crack  from 
the  inside — this  will  show  the  heat  in  drawer  at  any 
time  without  opening  it,  and  has  nothing  to  do  with 
the  regulator. 

Now  cut  a  piece  of  ^-inch  pine  to  fit  on  top  of 
false  front,  pack  the  hollow  with  woollen  flock,  tightly 
pressing  well  under  and  over  the  thermometer  that 
passes  through,  and  screw  down  tightly.  Place  the 
drawer  in  position,  and  mark  where  the  holes  previously 
bored  in  the  tank  support  come  on  sides  of  drawer  ; 
take  the  drawer  out  and  bore  \  inch  holes,  so  that 
there  will  be  clean  holes  through  drawer  and  drawer 
case  into  the  channels  marked  z  in  Fig.  4,  when  the 
drawer  is  closed  ;  put  the  drawer  in  position  again, 
take  away  tank  and  false  bottom  of  drawer,  and  bore 
a  row  of  f-inch  holes  right  through  bottom  of  drawer 
and  bottom  of  case  all  round  the  evaporating  tray 
and  about  A  inch  apart. 

Xow  get  some  5-inch  pine,  and  make  ventilating 
shaft,  which  is  to  be  8  inches  by  5  inches,  and  25 
inches  long,  inside  measure  ;  the  back  of  case  will 
form  one  side  ;  make  a  small  gimlet  hole  4A  inches 
from  bottom  on  the  other  side  next  back  of  drawer  to 
take  the  regulator  connecting  wires  ;  place  a  slab  on 
each  side,  outside,  to  form  the  support  for  packing  ; 
cut  a  piece  out  of  the  two  ends,  4  inches  by  4  inches, 
as  marked  at  Y,  Figs.  2  and  3  ;  then  screw  in  place 
from  back,  put  tank  in  its  place,  and  fasten  bottom 
and  sides  of  case  together  ;  cut  out  some  strips  to  fit 
all  round  the  tank  and  ventilator,  and  fill  in  the  space 
between  tank,  ventilating  shaft,  sides,  and  top  of  case 
with  woollen  flock,  which  pack  tightly.  There  now 
will  be,  when  the  drawer  is  in  position,  a  channel 
for  air  on  each  side  of  the  drawer,  passing  into  the 
ventilating  shaft  on  each  side,  and  in  working  the 
fresh  air  will  pass,  through  bottom  of  drawer,  round 
and  about  the  eggs  in  the  drawer,  out  of  the  holes  in 
the  sides  of  drawer,  into  the  two  channels,  z,  z,  Fig.  4, 
and  then  find  its  way  up  the  ventilating  shaft.  Put 
the  top  in  position,  and  mark  the  place  for  ventilating 
shaft,  cut  the  piece  out  with  a  fine  saw,  and  smo  :!i 
the  edge  nicely  with  sand-paper.  Cut  a  piece  of 
-J-inch  pine  to  form  the  ventilator  door,  and  fit  it  in 
place  :  bevel  off  each  side  as  shown   (Fig.  5;.     Get 


two  pieces  of  stiff  wire  to  form  hinges,  and,  finding 
out  the  balance  centre  of  the  door,  put  them  in,  leav- 
ing j  inch  for  the  door  to  work  on.  Make  a  fine 
saw-cut  in  top  of  case  where  the  wire  hinges  will  come, 
when  the  door  is  in  place.  Get  a  wire  staple  and  put 
in  side  of  door,  I  (Fig.  5),  for  lever  to  work  in. 

Make  the  bracket  J,  Fig.  5,  which  is  simply  to 
support  the  shelf,  which  is  required  to  obtain  sufficient 
leverage  to  open  the  door  when  the  temperature  rises. 
The  battery  (a  Leclanche)  can  either  be  supported  on 
another  shelf,  beneath  shelf  J,  or  put  in  a  corner  of 
the  room,  or  mantelpiece,  as  is  most  convenient  ; 
taking  care  that  it  is  placed  above  the  level  of  the 
bottom  of  incubator.  Get  a  piece  of  oak  or  ash  j  inch 
square  and  14  inches  long,  for  lever,  drill  a  hole 
through  armature  B  (Fig.  5),  which  is  a  piece  of  soft 
iron  ;  make  the  lever  bearings  of  wood,  letting  in  the 
lever  and,  when  proper  position  is  ascertained,  boring 
a  hole  through  bearings  and  lever,  using  a  piece  of 
wire  for  axle  ;  smooth  the  end  to  work  nicely  in  staple 

1  (Fig.  5),  and  screw  armature  on  to  other  end. 

Now  make,  or  purchase  the  electric  bobbins,  or 
magnet.  I  bought  mine  ready  made  for  2s.,  it  is  a 
magnet  made  for  electric  bells,  and  is  already  drilled 
so  as  to  screw  on  to  the  bed-piece  of  bell,  screw  it  on 
to  the  shelf  as  shown  at  c  (Figs.  2  and  5),  with  the 
top  of  magnet  level  with  top  of  shelf^  or  a  shade 
higher,  before  fastening  the  bearings  o  (Fig.  5)  con- 
nect the  magnet  with  battery,  and,  by  moving  the 
bearings  backwards  and  forwards,  find  the  distance 
the  armature  must  be  from  magnet  so  as  to  ensure  its 
working  effectually ;  mark  the  place,  put  lever  in 
position  through  staple  I  (Fig.  5),  try  it  again  with 
battery  and  see  that  it  has  sufficient  power  to  lift  the 
door  with  ease  ;  if  not,  move  bearings  till  it  has,  and 
then  fasten  with  a  couple  of  screws.  You  can  now  put 
in  a  little  more  of  the  flock  if  there  is  room,  and  screw 
down  the  top  of  case,  putting  the  shelf  and  ventilator 
door  on  one  side  till  the  machine  is  completed. 

Solder  the  emptying  tap  in  position,  and  then  cut 
two  pieces  of  A-inch  tubing,  about  I A  inch  long  will  do, 
and  fit  the  union  caps  one  on  each  ;  take  a  piece  of 

2  J-inch  copper  tubing  1 2  inches  long,  place  it  against 
the  pipes  R  and  s  (Fig.  7),  mark  the  centres  about 
J  inch  from  top  and  bottom,  bore  the  holes  and  solder, 
or  by  preference  braze,  the  short  pieces  of  A-inch  tub- 
ing with  union  collars  in  place  ;  take  a  piece  of  sheet 
copper  and  mark  the  outside  circumference  of  tubing 
on  it  and  cut  out,  then,  exactly  in  the  centre,  place  the 
piece  of  ij-inch  copper  tubing,  mark  the  inside  circum- 
ference, and  cut  out.  You  will  want  two  of  these  pieces, 
solder  or  braze  a  piece  at  each  end  of  the  two  pieces  ot 
copper  tubing,  so  as  to  make  a  cylindrical  hollow 
boiler,  connecting  at  R  and  S  (Fig.  7),  the  heating 
surface  of  which  will  be  the  inside  1  J-inch  tube,  trim 
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off  the  edges  and  screw  in  place  to  see  if  it  fits  all 
right,  and  then  bore  a  hole,  and  fit  a  small  |-inch 
copper  or  brass  tube  in  top,  as  shown  at  T  (Figs.  I  and 
73,  the  top  of  which  must  be  i  inch  above  the  top  of 
tank  for  steam  vent. 

Get,  or  make,  a  lamp,  with  tin  reservoir,  to  burn 
kerosine,  and  to  take  I  f  inch  wick  ;  cut  a  circular 
piece  of  copper  or  zinc  sheeting  3J  inches  diameter, 
turn  up  i  inch  all  round,  cut  out  the  centre  to  fit  the 
lamp  burner,  this  will  improve  the  draught ;  place  this 
and  lamp  in  position,  mark  the  level  of  bottom  on  side 
of  incubator,  and  put  a  small  sliding  shelf  on  bracket 
•to  hold  lamp  in  position  under  boiler,  making  it  fit  up 
tightly  ;  cut  a  circular  piece  of  copper  sheeting  3^ 
inches  diameter,  cut  out  a  triangular  piece  i  inch  on 
the  outside  edge,  and  running  up  to  nothing  in  the 
centre,  draw  the  edges  together  and  rivet  them, 
making  a  cone  cap  to  fit  on  top  of  boiler  ;  cut  a  hole 
for  the  pipe  T,  and  then  cut  the  point  of  the  cone  oft, 
leaving  a  hole  about  A  inch  diameter  in  the  centre  to 
allow  sufficient  draught  for  lamp.  The  cap  is  to  be 
put  on  when  the  lamp  is  burning,  and  is  to  utilize  all 
the  heat  given  out,  by  throwing  it  back  on  the  boiler. 

Now  examine  the  case  of  incubator  carefully,  and 
stop  all  cracks  and  screwholes  with  putty,  especially  the 
holes  R,  S,  N,  M,  and  then  paint  or  varnish  it ;  you  will 
have  to  employ  a  thermometer-maker  to  make  the  regu- 
lating thermometer  ;  it  will  require  two  small  pieces  of 
platinum  wire  let  in,  one  touching  the  mercury  through 
the  tube  at  103°,  and  the  other  in  the  bulb  ;  connect  the 
two  pieces  with  insulated  copper  wire,  and  fasten 
them  at  the  end  of  the  thermometer,  so  that  when  the 
drawer  is  opened  they  will  not  pull  on  the  platinum 
wires  ;  fasten  the  thermometer  on  the  small  shelf  and 
bracket  inside  the  drawer,  and  pass  the  two  wires 
through  a  small  hole  in  back  of  drawer  into  the  venti- 
lating shaft,  and  through  the  back  of  the  ventilating 
shaft  outside.  Be  careful  to  fasten  the  wire  to  the 
back  of  drawer,  so  that  when  the  drawer  is  pulled  out 
it  will  pull  the  wires  with  it,  from  the  fastening,  and 
not  from  the  thermometer.  In  connecting  to  magnet 
and  battery,  leave  plenty  of  wire  and  a  small  piece  of 
lead  tied  to  the  wire  on  the  outside  of  incubator  when 
the  drawer  is  out  full  length,  will  be  found  useful  in 
drawing  the  wire  out  of  the  way  when  the  drawer  is 
being  pushed  in.  The  best  wire  I  have  found  for 
this  purpose  is  the  small-sized  double  cotton-covered 
wire  made  for  electric  bells.  If  you  have  not  a  small 
table  to  stand  the  Incubator  on,  you  had  better  make 
a  stand — about  iS  inches  high  is  most  convenient — 
and  a  slide  let  in  on  each  side,  and  supported  in  front 
by  an  extra  leg,  will  be  useful  to  support  the  drawer 
when  out  ;  in  any  case,  the  Incubator  must  not  stand 
flat  on  its  bottom,  but  must  have  not  less  than  3 
inches  space  underneath,  to  allow  fresh  air  to  pass 


through  into  drawer.  Should  the  perforated  zinc 
false  bottom'  to  drawer  sag  at  all  when  the  eggs  are 
put  in,  let  two  pieces  of  stout  wire  into  the  sides  of 
drawer,  underneath  it. 

To  start  it  into  operation,  take  the  drawer  out, 
and  fill  the  tank  with  boiling  water  through  the  inlet 
M  ;  when  full,  light  the  lamp,  and  turn  it  up  as  high 
as  it  will  stand  without  smoking  ;  put  the  cap  on  top 
of  boiler,  and  keep  the  lamp  burning  about  two  hours, 
turn  it  out,  and  let  the  machine  stand  with  drawer 
open  for  twelve  hours,  so  as  to  allow  the  packing  to 
get  thoroughly  warmed  through  ;  the  heat  in  drawer 
would  be  very  high — much  beyond  the  power  of  the 
regulator  to  keep  down — if  it  were  in  position  for  the 
first  ten  hours  or  so,  so  be  careful  to  open  it,  or  re- 
move the  thermometers  before  filling  with  boiling 
water,  otherwise  you  will  have  a  breakage. 

After  it  has  .stood  twelve  hours  from  the  time  the 
amp  was  put  out,  close  the  drawer,  and  in  an  hour  or 
two  note  the  temperature  on  thermometer,  which 
should  be  about  95°,  light  the  lamp  and  keep  it  burn- 
ing for  about  two  hours,  allow  the  [temperature  to 
settle  at  about  1030,  and  it  is  ready  to  put  the  eggs 
in  ;  every  twelve  hours  light  the  lamp  and  burn  it  for 
about  one  hour,  never  less,  but  longer  if  the  weather 
is  cold,  or  likely  to  be  cold;  in  this  you  must  be 
guided  by  practice — sufficient  knowledge  will  be  easily 
acquired  after  working  it  for  a  few  days.  If  the 
temperature  of  the  room,  where  the  Incubator  stands, 
is  about  500,  and  the  lamp  is  kept  burning  for  one 
hour  every  twelve  hours,  the  heat  in  the  drawer  will 
average  about  1030,  and  by  this  you  must  be  guided, 
remembering  that  it  is  best  to  err  on  the  higher, 
rather  than  the  lower  temperature,  inasmuch  as  the 
regulator  will  lower  the  temperature  of  the  drawer, 
just  as  long  as  it  keeps  above  the  proper  degree  ;  but 
when  the  heat  has  fallen  or  settled  at  a  fraction  below 
103°,  the  ventilator  will  not  rise,  and  only  sufficient 
air  will  pass  for  ventilating  purposes.  Now  the 
proper  heat  to  maintain  in  hatching  eggs  has  been 
found,  by  practical  tests,  to  be  103°  ;  the  heat  in  the 
drawer  can  rise  to  1080  or  110°,  or  fall  to  98°  or  99°, 
for  a  time,  without  any  absolute  danger  of  destroying 
the  germ  in  the  egg,  but  the  nearer  the  temperature 
is  kept  to  103°  the  better  the  result ;  therefore,  as  the 
heat  in  this  Incubator  is  lowered  automatically,  it  is 
better  to  overheat  it  than  to  allow  the  temperature  to 
fall  below  the  power  of  the  regulator. 

The  action  of  the  regulator  is  this  :  when  the  ther- 
mometer reaches  103°,  the  connection  is  made,  and 
the  armature  is  is  drawn  down  by  the  magnet  C,  open- 
ing the  ventilator  A,  which  reduces  the  heat  in  drawer 
till  it  falls  below  103°,  when  it  closes,  to  open  again 
when  the  heat  again  rises  to  that  point.  Although 
the  lamp  is  boiling  the  water,  and  causing  it  to  circu- 
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late  into  the  tank  while  it  is  burning,  no  appreciable 
rise  of  temperature  will  be  seen  in  the  drawer  at  the 
time,  owing  partly  to  the  natural  cause  of  heat  ascend- 
ing, and  partly  to  the  two  sheets  of  perforated  zinc  in 
the  tank,  which  prevent  the  boiling  water  from  pass- 
ing to  the  bottom,  except  by  slow  degrees.  If  tested 
at  any  time,  while  working,  you  would  find  the  diffe- 
rence of  temperature  between  the  top  and  bottom  of 
tank  to  be  about  20°,  and  this  difference  is  very 
necessary  in  keeping  an  equable  temperature  in  the 
drawer,  as  should  the  boiling  water  be  allowed  to 
descend  at  once  to  bottom  of  tank,  the  heat  in  drawer 
would  rise  suddenly,  and  the  power  of  the  ventilating 
shaft  would  not  be  sufficient  to  reduce  it,  consequently 
the  germ  in  the  egg  would  be  destroyed. 

In  concluding,  perhaps  a  few  hints  as  to  working 
will  be  useful.  Do  not  attempt  to  hatch  eggs  that  are 
more  than  six  days  old,  for  although  hens  have  been 
known  to  sit  on,  and  hatch  eggs  a  month  old,  it  can- 
not be  done  artificially,  for  some  reason  which  is  at 
present  undiscovered.  The  fresher  the  eggs  the 
better  the  result.  The  best  results  will  be  had  if  you 
can  take  the  eggs  fresh  from  the  nest  to  the  Incu- 
.bator,  but  don't  put  a  cold  egg  into  the  drawer  with 
the  warm,  or  partially  hatched  eggs ;  warm  it  first  in 
front  of  a  fire.  Remember  that  50  eggs  will  absorb 
a  large  amount  of  heat,  so  when  starting  the  machine 
into  active  operation,  allow  for  it  by  burning  the  lamp 
longer.  Fill  the  evaporating  tray  in  drawer  with  sand, 
or  well-baked  earth,  and  keep  it  saturated  with  water 
while  working.  Open  the  drawer  every  twelve  hours 
when  hatching,  and  turn  the  eggs  over,  allowing  them 
to  air  from  ten  to  twenty  minutes,  according  to  the 
weather,  never  allow  them  to  get  chilled ;  this  can 
be  done  at  the  regular  time  for  burning  lamp.  Allow 
the  lamp  to  burn  for  a  minute  or  two  (long  enough  to 
heat  the  water  in  boiler),  before  turning  on  the  taps 
leading  to  tank,  and  turn  the  taps  off  the  moment  you 
put  out  the  lamp.  Keep  the  tank  always  full  of  water, 
replacing  that  which  evaporates  every  two  or  three 
days  with  boiling  water,  by  putting  a  stick  in  the  inlet 
pipe  and  measuring,  you  can  judge  the'  amount 
required.  I  presume  that  all  who  will  follow  these 
instructions  know  how  to  test  the  fertility  of  the 
eggs  ;  this  should  be  done  four  or  five  days  after  they 
are  put  in  the  drawer,  and  the  unfertile  ones  removed 
and  replaced  with  fresh. 

This  paper,  it  must  be  understood  by  my  readers, 
is  complete  in  itself,  but  in  another  article  I  will  give 
instructions  and  diagrams  for  an  Incubator  which  will 
be  different  in  principle,  inasmuch  as  it  will  require 
the  lamp  kept  constantly  burning.  Should  there  be 
any  point  in  the  foregoing  instructions  that  is  not 
quite  clear,  I  shall  be  happy  to  explain  it  through  the 
medium  of  "Amateurs  in  Council." 
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Ill,— APPLIANCES,  FITTING,  AND  TURNING; 

HOUGH  this  chapter  is  intended  to  deal 
more  particularly  with  the  art  of  fitting 
and  brass-turning,  still  we  cannot  alto- 
gether relegate  the  wood-working  tools 
to  the  shelf,  but  shall  have  occasion  at 
times  to  use  them  in  the  production  of  certain  tools 
into  whose  construction  wood  materially  enters,  or 
where  it  may  be  substituted  for  the  more  expensive 
iron  tools  to  be  purchased  from  the  makers  or  dealers 
in  appliances  for  the  use  of  the  fitter  and  turner. 

There  are  three  somewhat  expensive  tools  (if  it  is 
decided  to  purchase  them)  occupying  a  prominent 
position  in  regard  to  the  treatment  of  the  subjects  to 
be  described  in  the  present  chapter  ;  these  comprise  a 
surface  plate,  a  surface  gauge,  or  scribing  block,  and 
a  leg  vice. 

To  begin  with,  it  is  not  every  amateur  who  can 
afford  to  indulge  in  such  a  luxury  as  a  surface  plate 
of  sufficiently  large  dimensions  to  serve  our  purpose. 
Mr.  Hines,  the  noted  tool-maker  of  Norwich,  quotes 
£1  1 8s.  6d.  for  a  surface  plate  9  inches  by  6  inches, 
and  £2  12s.  6d.  for  one  of  12  inches  by  8  inches  ;  if 
expense  is  no  object  these  beautiful  tools  are  indeed 
very  desirable,  but  where  the  pocket  has  to  be  con- 
sulted, and  to  economize  is  a  necessity,  a  substitute 
may  be  provided  by  procuring  two  pieces  of  very  dry 
mahogany,  the  older  the  better,  about  a  foot  square 
and  i  inch  thick  ;  after  planing  up  each  of  the  four 
sides  with  the  trying  plane  as  level  as  you  can,  select 
the  best  face  of  the  four  and  turn  it  downwards  to  the 
bench,  then  take  the  other  piece  and  gauge  a  line  all 
round  1  inch  from  the  margin,  divide  this  line  with  the 
compasses  into  spaces  2^  inches  apart,  rule  lines  across 
at  each  division  in  both  directions,  and  bore  5  inch 
hole  through  each,  remove  the  burr  from  the  holes  on 
one  side  with  a  gouge  and  countersink  the  holes  on 
the  other  side,  so  that  a  No.  14  screw,  J  inch  long,  will 
just  be  flush  with  the  surface,  being  cautious  not  to  go 
too  deep  in  countersinking  lest  the  points  of  the  screws 
come  into  contact  with  the  plane  in  truing  up  the 
face ;  now  place  this  board  on  the  other  with  the  grain 
of  the  wood  crossing  each  other,  thus  counteracting, 
in  a  great  measure,  any  tendency  it  may  have  to  warp 
or  twist  out  of  shape,  when  firmly  screwed  together, 
place  it  in  the  bench-vice,  and  dress  up  the  edges  all 
round,  carefully  preserving  the  corners  from  chipping, 
and  leaving  them  neat  and  square. 

The  next  operation  is  that  of  producing  a  level 
surface  (or  at  least  as  level  as  it  is  possible  for  you  to 
make  it)   on  the  face  of  the  board,  bearing  in  mind 
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that  the  nearer  it  approaches  perfection  the  better  will 
be  the  result  in  its  use.  To  do  this  well,  it  is  im- 
portant that  the  trying  plane  be  very  keen  and  sharp, 
also  that  the  back  iron  be  set  very  close  to  the  edge 
of  the  plane  iron  to  enable  you  to  use  the  tool  either 
with  or  against  the  grain  without  tearing  it  in  the 
least ;  consequently,  it  must  be  set  to  take  off  very 
thin  shavings,  otherwise  the  shavings  will  choke  up 
the  mouth.  It  will  also  be  an  advantage  if  a  little  raw 
linseed  oil  be  rubbed  on  the  sole.  Now,  resting  the 
work  firmly  on  the  bench,  move  the  plane  over  the 
surface  in  every  direction,  keeping  the  sole  well  down 
on  the  work  while  the  iron  is  near  the  centre,  and 
gradually  relieving  the  pressure  as  it  approaches  the 
edges,  at  the  same  time  being  watchful  to  avoid  the 
heel  drooping  at  the  commencement  or  the  point  at 
the  finish  of  the  cut.  The  straightedge  must  likewise 
be  frequently  applied,  until  all  inequalities  disappear, 
and  the  surface  of  the  mahogany  has  become  beau- 
tifully smooth  and  true  ;  when  this  object  has  been 
attained  it  will  be  well  to  make  a  cover  for  it  in  order 
to  protect  it  from  injury  when  not  in  use. 

If  the  amateur  is  not  an  adept  with  the  plane,  per- 
haps some  carpenter,  or  other  friend  of  superior  skill, 
would  render  a  little  assistance  in  the  matter  of 
planing  .the  surface.  And  here  I  would  remark  that 
he  may  find  it  to  his  advantage  if  he  have  the  good 
fortune  to  include  amongst  his  acquaintances  one  who 
may  be  disposed  to  lend  a  helping  hand,  possessed  of 
some  superior  tool,  such,  for  instance,  as  a  small  self- 
acting  or  screw-cutting  lathe,  a  slide-rest,  screwing 
tackle  for  brass  work,  etc.  ;  at  the  same  time  I  shall 
confine  myself  to  a  description  of  the  various  pro- 
cesses by  means  of  the  most  humble  tools,  which  it  is 
hoped  the  amateur  can  either  produce  himself,  or 
procure  at  a  trilling  expense,  always  of  course  except- 
ing the  lathe,  which,  although  it  may  be  of  the  simplest 
form,  will  yet  be  equal  to  our  needs  if  it  run  truly 
smoothly  and  be  quite  free  from'shake  or  tremor — these 
indispensable  conditions  being  but  seldom  associated 
with  cheapness. 

To  resume  :  the  surface  gauge  is  the  next  tool  to 
claim  our  attention.  Of  these,  Mr.  Churchill  supplies 
a  first-class  tool,  which  possesses  several  advantages 
over  the  common  form,  one  of  which  is  that  it  can 
also  be  used  as  a  depth  gauge,  for  accurately  mea- 
suring the  depth  of  hollow  work.  It  is  7  inches  high, 
and  the  price  is  9s.  If  you  decide  on  supplying  the 
want  yourself,  you  may  proceed  as  follows  :  First  turn 
a  mahogany  base  3J  inches  in  diameter,  and  l\  inch 
thick,  with  a  recess  on  the  under  side  2A  inches  in 
diameter  and  \  inch  deep  ;  this  will  leave  a  ledge  all 
round  A  inch  wide,  on  which  as  it  revolves,  scribe  a 
line  I  inch  from  the  edge,  then  bore  a  hole  in  the 
centre  J  inch  in  diameter,  to  admit  the  stem.     This 


stem  is  a  piece  of  mahogany  12  inches  long  to  begin 
with,  planed  up  to  I  inch  square,  and  turned  for  about 
an  inch  from  the  end,  to  fit  tightly  in  the  hole  in  the 
base  against  a  square  shoulder,  but  before  fixing  it  in 
the  base,  cut  it  off  at  a  distance  of  8  inches  from  the 
shoulder,  gauge  a  line  along  the  centre  of  one  side, 
and  commencing  on  the  line  1  inch  from  the  end,  bore 
a  series  of  holes  with  a  centre-bit  2  inches  apart,  to  fit 
\  inch'  steel  bolt,  which  said  steel  bolt  and  nut  may 
be  obtained  from  Mr.  Cohen,  of  Leeds,  for  4d.  Having 
bored  the  holes  quite  square  with  the  face,  it  is  now 
ready  to  glue  into  the  base  ;  after  the  glue  has  set, 
place  the  stem  in  the  vice  and  divide  the  line  pre- 
viously scribed  on  the  ledge  into  three  equal  parts, 
set  off  I  inch  on  each  side  these  points  for  the  feet, 
and  cut  away  the  wood  between  each  foot  level  with 
the  bottom  of  the  recess,  and  also  any  part  of  the 
stem  which  may  project. 

It  now  remains  to  make  the  scriber  from  a  flat 
piece  of  steel  about  J  inch  thick,  or  a  worn-out  saw 
file  will  answer  very  well,  with  a  hole  drilled  through 
the  centre  to  fit  the  bolt  and  pointed  at  each  end,  one 
of  which  is  bent.  After  the  smith  has  brought  it 
somewhat  near  the  correct  form,  heat  it  gently  to  a 
red  dull  heat,  and  bury  it  in  some  lime  to  cool,  after 
which  it  will  be  found  quite  easy  to  file.  Now  file  the 
flat  part  to  an  even  thickness  for  i  inch  or  so  on  each 
side  of  the  hole.  Next  take  a  piece  of  hard  wood,  say 
3  inches  long,  2  inches  broad,  and  j  inch  thick,  place 
it  end  upwards  in  the  vice,  and  cut  a  groove  along  the 
top,  in  this  groove  slowly  revolve  the  scriber  towards 
you  with  the  left  hand,  while  you  file  it  up  as  round 
as  possible  with  the  right,  the  points  to  be  made  quite 
sharp  and  afterwards  hardened.     In  putting  together 


three  brass  washers  f  inch  in  diameter  and 
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thick  will  be  required  ;  one  on  each  side  of  stem  and 
one  under  the  head  of  the  bolt.  The  whole  arrange- 
ment and  construction  will  be  easily  understood  on 
reference  to  Fig.  30,  which  is  quarter  full  size. 

In  the  matter  of  vices,  there  are  so  many  different 
forms  in  use,  that  much  may  be  left  to  suit  the  conve- 
nience of  the  worker  ;  it  is,  however,  unnecessary  that 
it  should  be  either  very  strong  or  very  heavy. 

If  you  propose  using  an  iron  vice,  a  pair  of  clamps 
will  be  required  to  prevent  the  jaws  from  marking  the 
work.  These  are  usually  made  of  sheet  lead,  two  pieces 
about  4  inches  square  being  grasped  in  the  vice,  leav- 
ing about  1 J  inches  projecting  above  the  jaws.  The 
projecting  parts  are  then  beaten  down  in  opposite 
directions  over  the  jaws.  A  pair  made  from  two  pieces 
of  beech,  cut  in  the  direction  of  the  grain  out  of  the 
solid  piece,  will  be  found  useful,  and  are  even  to  be 
preferred  to  those  of  lead,  as  being  more  lasting.  To 
those  not  already  possessed  of  one,  I  would  recom- 
mend the  vice  shown  in  Figs.  31  and  32,  which,  having 
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the  jaws  entirely  of  wood,  requires  no  clamps,  conse- 
quently there  are  no  loose  pieces  to  contend  with. 
When  the  jaws  are  worn  they  can  be  easily  renewed. 
It  is  also  quite  strong  enough,  and,  with  the  exception 
of  the  screw  and  nut,  may  be  easily  constructed  by 
the  amateur  himself.  It  is  made  of  oak,  or  other  hard 
wood,  and  is  shown  as  fixed  on  the  extreme  end  of 
the  lathe  bed  by  means  of  a  wedge,  D,  underneath. 
As  each  part  is  drawn  to  scale,  one-fourth  full  size, 
you  will  experience  no  difficulty  in  calculating  the  cor- 
rect dimensions.  In  the  drawings,  I  have  assumed 
the  lathe  bed  to  be  of  wood  ;  in  section  5  inches 
by  2h  inches,  with  1^  inch  as  the  width  between  the 
shears.  Certain  allowances  must,  therefore,  be  made 
for  the  varying  thicknesses'  in  section  of  the  lathe 
bed  to  which  it  is  to  be  applied— noting  also  that  the 
inner  face  of  the  jaw,  A,  projects  j  inch  beyond  the 
front  edge  of  the  bed,  and  that  the  jaws  a  and  B  are  rab- 
beted at  the  top,  into  which  two  pieces  of  beech,  e,  e, 
are  fitted,  and  held  in  place  by  means  of  three  stout 
1^  inch  screws,  whose  heads  are  deeply  countersunk. 
A  certain  amount  of  parallelism  is  obtained  in  the  act 
of  opening  and  closing  the  jaw  by  means  of  the 
piece  c,  which  is  mortised  into  the  front  jaw,  and  has 
several  holes  bored  in  it  to  fit  a  pin  ;  inch  diameter. 
The  screw,  F,  is  of  iron  j  inch  in  diameter,  provided 
with  a  washer  under  the  head,  and  its  nut,  G,  fits 
tightly  in  a  recess  at  the  back  of  the  jaw,  as  shown. 

It  will  be  observed  that  I  have  advised  the  spare 
end  of  the  lathe  bed,  if  of  sufficient  length  to  be  ap- 
propriated to  the  vice,  the  lathe  being  supposed  to 
occupy  a  good  position  as  regards  light,  so  that  if  this 
plan  is  adopted  the  same  advantage  will  be  secured 
for  fitting  operations ;  but  if,  for  want  of  space  or 
other  objections,  this  arrangement  is  unsuitable,  the 
vice  should  be  firmly  attached  to  a  stout  bench,  and, 
if  possible,  with  the  source  of  light  immediately  in 
front  of  the  worker,  the  height  being  so  regulated  that 
his  elbows  shall  be  level  with  the  top  of  the  jaws. 

Our  next  step  will  be  to  provide  a  few  turning  tools 
for  brass  work.  The  cutting  angle  for  brass  is  usually 
given  as  90  degrees,  but  the  edges  will  be  found  to  last 
much  longer  and  require  a  less  frequent  application  of 
the  grindstone  if  an  angle  of  80  degrees  be  substituted. 
To  preserve  the  correct  angle,  a  thin  metal  gauge 
should  be  used  in  grinding.  Such  a  gauge  is  shown 
in  Fig.  46,  one  end  representing  80  degrees,  and  the 
other  65  degrees,  that  being  the  angle  for  parting 
tools. 

In  Figs.  33  to  40  inclusive,  I  give  illustrations  of  a 
set  of  these  tools  in  my  possession,  procured  from 
Messrs.  Cotton  and  Johnson,  of  21,  Grafton  Street, 
Soho.  They  cost  led.  each,  with  the  exception  of  the 
inside  parting  tool,  Fig.  40,  which  costs  is.  3d.  They 
comprise  every  form  likely  to  be  of  service  for  our 


purpose,  and  are  made  of  the  finest  cast  steel.  Each 
tool  is  drawn  full  size,  so  far  as  the  cutting  portion  is 
concerned,  to  enable  any  one  so  inclined,  and  capable 
of  making  them  himself,  to  do  so,  or  possibly  entrust 
the  job  with  some  handy  smith.  The  only  tool  which 
calls  for  special  mention  is  the  stout  parting  tool, 
Fig.  38,  which,  as  it  will  be  much  used  both  for 
roughing  and  finishing,  will  be  the  most  useful  in  the 
set.  In  the  parting  tools  by  some  makers,  both  edges 
are  ground  alike  to  an  angle  of  65  degrees,  instead  of 
being  rounded  on  the  upper  edge,  as  shown  in  the 
illustrations.  Lastly,  they  should  all  be  fixed  in  hard- 
wood handles  about  10  inches  long,  and  of  a  pattern 
resembling  the  handle  of  a  key-hole  saw. 

Having  supplied  these  needful  accessories  for  the 
lathe,  we  will  perform  a  like  service  for  the  fitting 
bench.  Of  the  first  importance,  a  few  good  files  are 
necessary,  viz.,  a  half-round  bastard  file,  12  inches 
long;  a  half-round  second  cut,  10  inches  long;  a 
round  second  cut,  10  inches  long  ;  and  a  second  cut 
flat  file,  with  one  safe  edge,  8  inches  long.  To  these 
we  must  add,  for  finishing  purposes,  a  dead-smooth 
half-round  file,  which  may  be  had  from  Mr.  Cohen,  of 
132,  Kirkgate,  Leeds,  or  any  other  dealer  in  clock  and 
watchmakers'  tools,  for  8d.  In  purchasing  files,  be 
careful  to  notice  that  both  sides  are  slightly  rounded, 
and  on  no  account  have  anything  to  do  with  a  file 
which  is  hollow  on  the  face,  such  a  tool  being  worse 
than  useless.  Before  using,  rub  the  teeth  of  your  files 
lightly  all  over  with  chalk,  which  will  render  them 
somewhat  less  liable  to  clog  up  with  what  are  termed 
"  pins,"  caused  by  broken  teeth  ;  and  these,  in  turn, 
are  mostly  owing  to  too  much  pressure  being  exerted 
on  the  file,  especially  when  it  is  new.  Keep  your  files 
for  brass  by  themselves  ;  abstain  from  using  them  on 
any  other  metal  if  you  still  intend  using  them  for 
brass  ;  and  while  using  them  on  the  bench,  or  putting 
them  away  in  the  drawer,  never  allow  them  to  tumble 
about  one  over  the  other,  but  place  them  side  by  side. 
It  will  be  found  economical  if  an  old  or  partially  worn 
file  is  used  to  remove  the  rougher  portion  of  the  skin, 
otherwise  the  new  file  will  soon  lose  its  cutting  power 
if  allowed  to  come  in  contact  with  the  sand  and  grit 
on  the  face  of  the  castings. 

In  filing,  to  produce  good  work,  much  depends  on 
the  position  of  the  body  ;  therefore,  above  all,  do  not 
bend  over  your  work,  but  keep  well  in  behind  it, 
placing  the  left  foot  well  in  advance  of  the  right,  the 
right  elbow  close  to  the  side  during  the  stroke  ;  grasp 
the  file  firmly  with  the  right  hand,  the  thumb  extended 
along  the  handle,  with  the  palm  of  the  left  hand  resting 
on  the  point,  and  the  fingers  underneath,  by  this 
means  securing  full  command  of  the  tool.  One  im- 
portant factor  in  the  efficient  use  of  this  tool  is  the 
sense  of  touch ;  you  will,  therefore,  do  well  to  culti- 
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vate  this  faculty,  and  learn  to  feel  whether  the  file  is 
reducing  the  metal  exactly  where  it  is  desired,  avoid- 
ing all  haphazard  attempts,  accurately  determining  in 
your  mind  the  appearance  your  work  ought  to  present 
when  finished,  and  endeavouring  to  preserve  a  straight 
level  path  with  the  tool,  easing  it  gradually  with  both 
hands  simultaneously  as  it  approaches  the  end  of  the 
stroke,  the  pressure  to  be  just  sufficient  to  make  it  cut, 
which  pressure  must  be  entirely  relieved  in  the  return 
stroke.  If  "  pins  "  occur,  remove  them  at  once,  as  they 
scratch  the  surface,  and,  remember,  nothing  spoils  a 
file  so  quickly  as  allowing  the  work  to  jar  and  chatter 
in  the  vice  on  account  of  its  being  indifferently  held. 

If  the  amateur  is  not  in  a  position  to  make  his  own 
drills,  and  failing  a  drill  chuck  and  twist  drills  attached 
to  his  lathe,  the  next  best  thing  would  be  to  procure 
the  "Amateur  Catalogue"  of  Mr. 'Churchill,  in  which 
he  will  find  a  list  of  bit-stock  Morse  twist  drills  to  fit 
any  brace,  the  smallest  size  being  T'5  inch,  and  advan- 
cing by  SV  inch  up  to  £  inch. 

Acting  on  these  suggestions,  and  provided  with  a 
few  of  the  tools  enumerated,  the  amateur  will  now  be 
in  a  position  to  proceed  with  the  task  of  fitting  up  his 
castings.  Like  other  architects,  our  first  business  will 
be  to  level  the  foundation,  and  being  assured  of  having 
successfully  accomplished  this,  we  will  work  gradually 
upwards  till  the  summit  is  reached;  literally,  from  the 
tripod  to  the  eye-piece,  the  latter  being  one  of  the 
most  delicate  portions  we  shall  have  to  deal  with,  we 
must  reserve  it  to  the  last,  hoping  in  the  meantime  to 
profit  by  the  experience  gained  in  constructing  the 
intermediate  parts. 

In  the  first  place,  plane  up  a  piece  of  hard  wood 
about  6  inches  long  and  2  inches  thick,  to  fit  somewhat 
tightly  [between  the  cheeks  of  the  tripod,  to  prevent 
them  springing  while  being  held  in  the  vice,  this  done, 
turn  the  tripod  feet  upwards,  and  fix  it  firmly  in  the 
vice.  Now  take  the  old  file  and  clear  away  any  grit 
from  the  toes,  then  with  the  bastard  file  remove  the 
skin  till  the  clean  metal  is  reached,  always  filing  two 
toes  at  once,  working  round  on  each  pair  in  succession, 
and  never  filing  much  off  any  part  at  one  time.  In 
this  way,. every  fresh  move  will  correct  the  one  preced- 
ing it,  then  having  gone  over  the  whole  with  the  second 
cut  file,  take  it  out  of  the  vice,  remove  the  block 
from  between  the  cheeks,  and  place  it  gently  on  the 
surface  plate,  which  should  be  previously  rubbed  over 
with  a  piece  of  cotton  waste  dipped  in  a  very  thin  mix- 
ture of  Venetian  red  and  olive  oil,  the  least  possible 
amount  of  colour  being  left  on  the  plate,  wiping  off 
all  superfluous  matter  with  another  piece  of  waste  ; 
after  sliding  it  lightly  over  the  plate,  leave  it  near  the 
centre,  and  apply  a  set-square  at  right  angles  to  the 
outside  of  each  cheek,  then,  if  the  casting  is  as  true  as 
the  pattern  ought  to  have  been,  it  will  show  an  open- 


ing at  the  top  of  TT5  inch,  and  the  inner  face  of  each 
cheek  will  be  perpendicular  to  the  plate,  and  parallel 
to  each  other  ;  of  course,  this  is  assuming  that  the 
base  requires  no  further  filing,  but  if  the  space  at  the 
top  of  either  cheek  or  upright,  and  the  set-square  is 
unequal,  note  which  toe  requires  reducing,  and  after 
replacing  the  block,  keep  that  particular  toe  nearest 
you  in  filing,  using  each  of  the  other  two  alternately 
as  guides  to  keep  the  tool  level.  When  the  red  marks 
made  by  the  plate  have  been  removed,  test  it  again, 
repeating  the  process  until  the  whole  surface  of  each 
toe  bears  on  the  plate,  and  each  cheek  is  found  to  be 
quite  vertical  to  the  same.  When  this  end  has  been 
attained,  rub  the  outside  of  th  °.  cheeks  with  chalk, 
and  find  by  trial  with  the  divi  rs,  the  centre  of  each 
cheek  an  inch  or  so  from  the  .op,  place  the  edge  of 
the  set-square  to  this  point,  and  with  a  fine-pointed 
scriberdraw  a  vertical  line  downwards,  from  the  top  on 
each  cheek.  Now  adjust  the  surface  gauge  to  a  point 
T95  inch  from  the  top,  and  with  it  scribe  lines  across 
the  vertical  ones.  After  this  has  been  done,  put  the 
surface  plate  out  of  harm's  way,  replace  the  block  of 
wood  between  the  cheeks,  and  exactly  at  the  point 
where  these  lines  intersect  each  other,  make  a  slight 
dent  with  a  finely-pointed  centre  punch,  just  sufficiently 
deep  to  steady  the  points  of  the  dividers,  which  must 
now  be  set  to  T3,j  inch,  and  a  circle  described  on  each 
cheek.  Next,  with  the  centre  punch  dot  the  four  points 
where  this  circle  intersects  the  vertical  and  horizontal 
lines,  this  precaution  being  necessary  lest  some  por- 
tion of  the  circles  should  be  obliterated  in  the  process 
of  drilling :  and  even  if  this  should  not  be  the  case, 
they  will  still  serve  the  purpose  of  showing  the  original 
position  of  the  circles  when  all  traces  of  the  line  are 
gone.  The  central  dot  must  now  be  deepened  a  little, 
to  afford  a  better  guide  for  the  drill  at  the  start.  A 
-}5  inch  hole  is  then  to  be  drilled  through  each  cheek 
from  the  outside.  Having  done  so,  notice  whether 
the  drill  has  wandered  at  all,  i.e.,  whether  the  hole  is 
concentric  with  the  four  centre  dots.  If  either  hole 
should  happen  to  be  a  little  out,  such  defect  must  be 
carefully  remedied  with  the  round  second-cut  file. 
When  satisfied  on  this  point,  the  next  operation  will  be 
to  broach  out  the  holes  to  |  inch  diameter.  An  illustra- 
tion of  such  a  broach  is  given  in  Fig.  41,  to  be  had  at 
the  tool  shops  ;  and  the  cutting  portion  is  pentagonal 
in  section,  the  sizes  advancing  by  T'5  inch,  so  that 
the  head  of  one  corresponds  to  the  point  of  the  size 
next  larger  in  diameter.  If  not  possessed  of  the 
proper  form,  you  may  tide  over  the  difficulty  by 
making  a  broach  in  the  manner  shown  in  Fig.  42. 
Procure  a  piece  of  cast  steel  forged  to  the  form  in  the 
Fig.,  J-g  inch  wide,  and  J?  inch  thick,  one  end  being 
left  square  to  fit  the.  brace  or  'a  tap- wrench,  and  the 
sides  levelled  on  the  grindstone.     Now  take  a  piece 
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of  straight-grained  mahogany,  8  inches  long,  and  for 
4  inches  of  its  length  turn  it  to  §  inch  diameter.  Xext 
taper  the  end  up  to  ii  inch  from  the  point  which 
should  be  slightly  less  than  T%  inch,  then  divide  the 
turned  part  down  the  centre  with  a  saw,  and  cut  it  off. 
The  inner  faces  of  these  strips  must  now  be  planed 
until  on  placing  the  piece  of  steel  between  them,  they 
are  found  to  be  of  the  same  thickness  when  combined 
as  the  original  diameter  of  the  wooden  pin.  In 
planing  the  strips,  a  piece  of  wood  may  be  hollowed 
out  to  receive  them,  being  careful  to  make  them  equal 
in  section.  When  the  edges  of  the  piece  of  steel  or 
cutter  have  been  tiled  square  across,  and  exactly  flush 
with  the  edges  of  the  strips,  harden  it  throughout  its 
entire  length  with  the  exception  of  the  square  head, 
and  it  is  now  ready  for  use. 

I  shall  have  occasion  to  refer  again  to  this  para- 
graph in  making  broaches  for  the  interior  of  some  of 
the  tubes.  They  are  far  from  costly,  and  by  the  way, 
are  effectual  up  to  6  inches  diameter,  small  engine 
cylinders  having  been  successfully  bored  with 
broaches  made  in  this  fashion.  To  resume,  having 
placed  the  strips  on  each  side  of  the  cutter,  a  piece  of 
string  may  be  tied  round  the  upper  end  to  keep  them 
in  place,  then  work  the  broach  through  one  hole  till 
the  point  of  the  tool  projects  i  inch  or  so  through 
the  opposite  one,  after  which,  turn  the  tripod  about, 
and  treat  the  other  side  in  the  same  way,  remarking, 
meanwhile,  that  the  hole  is  being  made  quite  concen- 
tric to  the  dots,  and  working  steadily  at  each  hole 
alternately,  until  the  broach  has  been  quite  through 
on  both  sides.  The  holes  will  now  be  exactly  in  line 
with  each  other,  of  the  same  diameter,  and  perfectly 
horizontal. 

We  have  now  done  with  the  tripod  for  a  little  while, 
and  our  next  operation  involves  the  use  of  the  lathe, 
viz.,  boring  and  turning  the  trunnion  block.  Before 
proceeding  further,  perhaps  it  is  advisable  to  state  in 
this  place,  that  although  I  suggest  the  use  of  wood  for 
chucking  work,  yet  to  those  of  my  readers  possessed 
of  more  elaborate  apparatus  than  the  ordinary  face- 
plate, readier  methods  of  manipulation  will  present 
themselves.  Our  lathe,  then,  is  understood  to  be 
fitted  with  a  face-plate,  through  which  holes  have 
been  drilled,  and  countersunk  to  admit  four  No.  16  or 
18  screws,  long  enough  to  pass  through  the  plate 
about  i  inch,  to  attach  a  circular  piece  of  well- 
seasoned  hard  wood,  about  5  inches  diameter  and 
J  A  inch  thick.  When  this  is  secured,  turn  up  the  face 
of  the  wood  true  and  level,  then  bore  a  recess,  into 
which  the  boss  of  one  side  of  the  trunnion  block  shall 
fit  tightly,  and  just  deep  enough  to  allow  the  plain 
part  to  rest  quite  solid  on  the  face  of  the  chuck  ;  some 
means  must  now  be  devised  to  hold  it  there  while  it 
i=  being  turned  and  bored  :  all  that  will  be  necessary 


in  this  case  will  be  to  flatten  the  ends  of  a  piece  of 
j  inch  round  iron,  5  inches  long,  each  end  having 
a  yj  inch  hole  drilled  and  countersunk,  through  which 
pass  a  stout  screw  into  the  chuck.  Other  methods  may 
be  thought  of,  but  this  has  the  advantage  of  being  out 
of  the  way  of  the  turning  tools.  Supposing  it  is  now 
firmly  attached  to  the  chuck,  beyond  all  possibility  of 
shifting,  fix  the  metal-turning  rest  about  j  inch 
away  from  the  boss,  and  -}  inch  below  the  centre, 
and  with  a  triangular  or  round-pointed  tool,  remove 
the  outer  skin,  remembering  that  as  the  boss  is  but 
J  inch  larger  in  diameter  than  the  finished  size,  you 
must  refrain  from  anything  like  a  heavy  cut  ;  holding 
the  tool  firmly  down  on  the  rest  with  the  thumb  of 
the  left  hand,  and  disposing  the  fingers  underneath  ; 
the  handle  being  grasped  with  the  right  at  the  ex- 
treme end,  to  obtain  all  the  leverage  possible. 

Sometimes  it  may  appear  difficult  to  avoid  the 
jarring  and  chattering  of  the  tool  in  brass-turning, 
the  resulting  surface  presenting  a  jagged  appearance. 
When  this  is  the  case,  it  must  be  remedied  by  raising 
or  lowering  the  point  of  the  tool,  and  sometimes  the 
rest  will  require  adjustment.  In  using  the  parting 
tool,  depress  the  right  hand  just  sufficient  to  over- 
come all  trace  of  vibration,  which  is  sure  to  occur  if 
the  point  is  too  low.  Some  idea  of  what  is  meant 
may  be  obtained  by  turning  for  a  moment  to  study 
the  position  of  this  tool,  as  illustrated  in  Fig.  43,  and 
comparing  it  with  that  shown  in  Fig.  44,  where  the 
triangular  point-  tool  is  represented  as  it  would  be 
used  in  turning  the  outside  of  the  boss,  the  cutting- 
edge  being  level  with  the  centre  of  the  work,  and  at 
times  it  will  be  found  an  advantage  to  have  it  a  little 
below  the  centre.  Much,  however,  must  necessarily 
be  left  to  your  own  judgment,  as  hard  and  fast  rules 
can  scarcely  be  given  to  meet  the  exigencies  of  every 
case. 

To  proceed,  set  the  callipers  to  1  inch,  and  turn 
the  edge  of  the  boss  till  the  callipers  will  just  slide 
easily  over  it ;  next,  prepare  a  gauge  from  a  piece  of 
sheet  brass  or  zinc,  about  3  inches  long,  file  one  edge 
straight,  set  a  gauge  to  ^  inch,  with  it,  scribe  a  line 
along  the  face,  and  leaving  J  inch  at  each  end,  file  out 
the  remainder  exactly  to  the  line.  The  face  of  the 
boss  must  now  be  turned  till  on  applying  the  gauge,  it 
is  found  to  bear  on  each  end  of  the  plain  part  of 
the  block,  using  the  round  or  triangular  point  tool 
for  roughing,  and  finished  with  the  square  point,  occa- 
sionally rubbing  them  on  the  oilstone  to  preserve  the 
keenness  of  their  edges,  being  careful  lest  you  remove 
too  much  metal  at  a  time,  and  also  to  leave  the  face 
quite  level. 

We  now  require  a  tool  like  Fig.  45.  made  by 
grinding  off  each  face  of  a  thre>square  file  till  they 
terminate  in  a  sharp  point  ;  and  having  adjusted  the 
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rest  until,  on  setting  the  lathe  in  motion,  the  point 
appears  to  be  exactly  level  with  the  centre  of  the  boss, 
press  the  tool  steadily  forward  to  a  depth  of  \  inch, 
the  result  being  a  centre  for  drilling  far  superior  to 
what  could  be  produced  by  the  centre  punch  alone. 
A  1%  inch  hole  is  next  to  be  drilled  quite  through  into 
the  interior  of  the  block,  the  movable  poppit  being 
fixed  at  a  suitable  distance,  and  used  to  feed  the  drill 
through  the  hole ;  the  drill  being  centred  at  the  end  for 
that  purpose,  and  held  from  turning  with  a  pair  of  tongs 
or  a  hand-vice.  If  an  ordinary  flat  drill  is  used,  see  that 
both  lips  are  equal,  otherwise  it  will  drill  too  large  a 
hole  ;  better  grind  it  a  trifle  smaller  than  run  any  risk. 
Twist  drills  of  the  best  make  have  what  is  known  as 
the  "grinding line"  along  the  centre  of  each  groove, 
so  that  when  the  point  is  ground  to  this  line,  it  is 
certain  to  be  central. 

Before  releasing  the  block  from  the  chuck,  it  will 
be  as  well  to  polish  the  boss  with  emery  cloth  of  dif- 
ferent degrees  of  fineness,  applied  on  a  flat  piece  of 
wood,  so  as  not  to  destroy  the  square  edge  of  the 
work  :  nothing  coarser  than  No.  I  is  needed,  finishing 
off  with  the  finest  you  can  procure.  In  using  emery 
cloth,  much  time  and  annoyance  will  be  spared  if  each 
number  is  kept  separate.  A  piece  of  clean  cloth 
should  also  be  handy  to  remove  any  stray  particles  of 
emery  as  each  successive  piece  is  applied.  It  will  not 
be  advisable  to  attempt  at  this  stage  to  obtain  a 
higher  polish  than  is  to  be  attained  with  emery,  de- 
ferring the  use  of  crocus  powder,  etc.,  to  the  last,  as 
brass  is  best  lacquered  immediately  after  polishing, 
full  instructions  for  which  will  be  given  at  the  proper 
time. 

After  removing  the  trunnion  block,  the  next  thing 
will  be  to  prepare  the  chuck  for  turning  the  boss  on 
the  opposite  side.  The  recess  being  now  too  large  in 
diameter,  you  must  turn  off  at  least  -J  inch  from  the 
face  of  the  chuck,  then  deepen  the  recess,  which  will 
require  to  be  about  J  inch  less  in  diameter  than  the 
previous  one,  and  observe  great  care  to  secure  a  good 
fit,  for  if  it  should  have  the  least  shake  you  must  start 
afresh,  and  turn  a  little  more  off  the  face  of  the  chuck, 
until  you  find  that  it  fits  tightly,  and  the  side  of  the 
block  is  in  close  contact  with  the  chuck.  Now  set 
your  callipers  to  the  size  of  the  finished  boss,  and 
after  fixing  it  with  the  piece  of  iron  and  screws  as 
before,  proceed  with  the  same  caution  and  by  light 
cuts  to  make  this  boss  the  counterpart  of  the  first,  not 
forgetting  to  drill  the  hole  through  before  removing  it 
again  from  the  chuck. 

Deferring  further  operations  to  another  chapter,  I 
append  a  list  of  the  lengths  and  diameters,  internal 
and  external,  of  the  pieces  of  brass  tubing  required 
for  our  project,  adding  also  that  the  whole  may  be 
procured  by  parcel  post  from  Messrs,  Cotton   and 


Johnson,  of  Graf/on  Street,  Soho,  for  about  3s. 6d.  The 
pieces  are  nine  in  number,  one  of  each  size,  as 
follows  : — 


External 

Internal 

Length. 

Diameter. 

Diameter. 

Remaiks. 

No. 

Inches. 

Inches. 

Inches. 

I 

..        9        .. 

.        I*        .. 

.         I*      .. 

2 

..        8        .. 

.      I-&    .. 

If      .. 

Triplet  tube. 

3 

..        7        .. 

3 

4. 

•       A  •• 

4 

..        4        .. 

■       1*       • 

1 3 2  *• 

5 

..        4        .. 

.      ItV     • 

1 

Triplet  tube. 

6 

..        4        •■ 

•      iA    ■• 

■       iA  •■ 

7 

..        4        .. 

.      ii      . 

.       1*    ■• 

8 

2 

•      i.5s    ■ 

.       ii    .. 

Triplet  tube. 

9 

I 

.      21      . 

.         2i       .. 

When  ordering  the  tubes,  it  will  be  well  to  include 
a  clock   rounding   file,  costing  4d.,  and  a  length  of 
pinion  wire  with  eight  leaves,  costing  6d. 
(To  be  continued.) 
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VELOCIPEDES  : 

THEIR  CONSTRUCTION   AND    USE. 
By  A.  STEPHENSON. 


II.— THE  MODERN  BICYCLE,  CONSTRUCTION  OF  ITS 
WHEELS  IN  DETAIL, 
HAVE  at  the  outset,  to  notice  an  error 
with  regard  to  spokes.     Figs.  3  and  4  in 
page  7  of  Part  XXIV.,  in  which  Fig.  3  is 
described  as  the  nipple  and  nut  spoke, 
whereas,  in  the  drawing,  it  is  the  thick- 
ened, or  clubbed  spoke  ;  Fig.  4  being  the   nippled 
spoke. 

Now,  as  an  amateur  writing  to  amateurs,  I  pro- 
pose describing  minutely  how  I  constructed  my  own 
bicycle,  a  good  serviceable  roadster,  and  likely  to  do 
good  work  for  another  season  at  least. 

First  of  all,  the  front  wheel  hub  demands  atten- 
tion ;  it  is  shown  in  section,  Fig.  13.  The  central  axle, 
A  A,  is  of  best  steel,  |  of  an  inch  thick  in  the  rough,  its 
finished  length  is  10J  inches.  I,  first  of  all,  filed  the 
two  ends  of  the  round  piece  of  steel  level,  then 
centred  with  a  "  Bell "  centre  punch  ;  this  is  a  spring 
punch  for  striking  the  exact  centre  at  once.  The  in- 
strument will  be  more  readily  found  in  the  workshop 
of  the  amateur  than  in  that  of  the  practical  mechanic, 
as  there  are  many  useful  aids  to  amateur  work,  that 
are  pooh-poohed  by  the  old  hand. 

The  bar  centred,  it  is  mounted  in  the  lathe,  and 
one  cut  taken  the  whole  length.  A  back-geared  self- 
acting  lathe  is  the  best  for  this  sort  of  job,  as  the  slide- 
rest  will  take  the  cut  exactly  parallel,  producing  the 
shaft,  all  of  one  thickness.  Of  course,  in  the  absence  of 
such  a  lathe,  the  next  best  thing  must  be  done,  by 


VELOCIPEDES:  THEIR  CONSTRUCTION  AND  USE. 


20$ 


carefully  callipering  the  shaft.  It  is  now  a  little  under 
|  inch  diameter  ;  it  is  next  reduced  at  the  two  ends, 
from  A  to  B,  to  jf  inch,  leaving  square  shoulders  at  B  B, 
against  which  the  flanges  abut.  Each  of  these  parts 
is  3j  inches  long,  having 
4  inches  in  the  centre,  of 
the  original  thickness. 
Again,  the  ends  are  re- 
duced from  A  to  C,  to  | 
inch,  leaving  a  shoulder 
at  C,  against  which  the 
crank  abuts.  This  part 
is  i  inch  long,  and  the 
part  from  C  to  B,  which 
carries  the  flange,  and 
the  bearing  is  2j  inches 
long.  In  most  axles  for 
plain  bearings,  the  part 
for  the  crank  and  bearing 


the  rim  3  inches  thick,  and  &  inch  in  the  direction 
of  the  spoke  holes.  The  web,  or  body  of  the  flange, 
is  only  i  of  an  inch  thick  when  finished,  while  that 
part  in  contact-  with  the  axle  is   one   inch   through. 

This  part  is  cast  solid  and 
bored  out  afterwards,  the 
boring  and  turning  of  the 
inside  being  done  with 
the  one  chucking,  then  it 
is  reversed,  and  the  out- 
side as  also  the  edges 
are  turned,  a  light  cut 
being  made  in  the  centre 
of  the  edge,  to  show  the 
ine  of  spokes,  or  it  may 
be  safer,  after  having 
turned  both  sides  of  the 
flanges,  and  bored  them 
out,  to  drive  them  tightly 


is  made  of  one  thick- 
ness. This  is  very  ob- 
jectionable from  the  fact 
that  that  part  at  the 
bearing  gets  worn,  while 
that  in  the  crank  re- 
mains the  same,  but  by 
leaving  it  thicker,  as  in 
Fig.  13,  that  part  at  the 
bearing  when  worn,  can 
be  re-turned,  and  a 
new  bearing  fitted,  thus 
making  the  machine,  in 
its  most  vital  part,  as 
good  as  new.  ^ 

The  flanges,  F,  f,  I 
had  cast  in  gun  metal.  I  first  of  all  made  a  wood 
pattern  of  the  form  shown,  f,  from  which  it  will  be 
seen  that  the  outside  is  recessed,  and  the  spokes 
allowed  to  come  through,  as  shown  in  Fig.  5,  page  9, 
of  this  volume.     The  pattern  is  fully  4  inches  diameter, 


FIG.  15. — CRANK  EYEFIXED 
ON  TO  AXLE.  ' 


on  to  the  axle,  close  up 
to  the  shoulder  at  B, 
then  to  bore  a  hole 
through  the  centre  of 
each  flange  and  shaft, 
and  drive  in  a  wire  pin 
as  at  P.  The  whole 
thing  may  now  be  re- 
mounted in  the  lathe, 
the  edges  of  the  flanges 
turned,  and  the  whole 
hub  finished  up  neatly  ; 
last  of  all,  making  the 
mark  in  the  centre  of 
each  flange  for  the  line 
of  spokes. 

The  two  bearings,  known  as  parallel  bearings,  I 
made  from  gun  metal  (these  are  shown  in  Fig.  14,  A 
exhibiting  the  side  view,  and  B  the  end  view.  The 
pattern  is  made  to  cast  solid,  the  holes  for  axle  being 
bored  out  with  a  J  inch  twist  drill.     It  will  be  seen 


FIG.   16.— PIN^THKOUGH  CRANK. 
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they  have  a  lug  cast  on,  which  is  bored  through  for 
5  inch  bolt  to  fasten  to  the  fork  ends,  which  are  made 
to  fit  ;  thus  making  a  hinge  joint,  the  advantage  of 
this  being,  that  though  the  fork  may  undergo  a  twist- 
ing process  in  the  operation  of  driving,  the  bearings 
are  still  allowed  to  bear  equally  on  the  axle,  without 
jambing,  which  w:ould  not  be  the  case  if  they  were 
fixed  rigidly  on  the  fork  ends.  The  oil  cup  is  shown 
in  position  in  A,  Fig.  14. 

The  flanges  and  bearings  should  take  the  parts  of 
the  axle  of  ;,!  inch  diameter,  leaving  the  shoulder  at  c, 
'just  clear  of  the  bearing,  so  that  the  cranks,  when 
driven  hard  up,  may  not  jamb  on  the  bearings. 

Now,  as  to  the  method  of  fixing  on  the  cranks, 
Fig.  1 5  represents  the  crank  eye  fixed  on  to  the  axle, 
the  dotted  lines  represent  a  taper  hole,  bored  through 
said  hole,  taking  away  part  of  the  shaft,  thus  form- 
ing a  semicircular  slot  across  the  shaft  A,  at  s  S, 
Fig.  13.  The  holes  are  drilled  \  inch,  then  made 
taper  with  a  reamer  ;  taper  steel  pins  are  now  driven 
in  tightly,  and  to  ensure  their  not  coming  out,  some 
s  inch  of  the  narrow  end  is  screwed,  and  a  small 
\  inch  nut  put  on,  as  in  Fig.  5.  The  cranks  should 
be  thus  fitted  to  the  hub  before  the  wheel  is  built, 
when  they  may  be  removed,  till  the  wheel  is  com- 
pleted, or  until  the  machine  is  being  fitted  together. 

To  those  who  have  read  these  papers  on  "  Tricycle 
Wheel  Building,"  it  will  be  unnecessary  here  to  repeat 
the  process,  as,  with  the  exception  of  the  hub,  bicycle 
and  tricycle  wheels  are  identical. 

The  cranks  I  bought  in  the  rough,  bored  out  the 
eyes  with  £  inch  twist  drill,  filed  out  the  slots  to  fit  the 
necks  of  the  pedal  pins,  which  are  left  square  for  the 
purpose,  and  finished  them  up  in  the  usual  manner, 
by  filing  and  emery  paper.  As  only  a  part  of  the 
bearings  at  the  ends  can  be  turned  in  consequence  of 
the  lug,  the  remainder  must  be  filed  down. 

My  next  paper  will  deal  with  the  front  fork  and 
head,  handle  bar,  break,  etc. 

{To  be  continued.) 
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FRENCH   POLISHING  IN  ALL   ITS 
BRANCHES. 

By  A  PROFESSIONAL  FREKCH  POLISHER. 


II.— PREPARATION    OF   THE  WORK- APPLICATION  CF 

STAINS, 

HE  first  thing  we  have  to  do  in  starting  on 

a  mahogany  job,    is    to    decide   on  the 

colour,   or    depth   of  colour,  it  is  to  be 

when  finished.     If  the  wood  be  of  a  rich 

colour  and  good  grain,  it  may  not  require 

staining,  therefore  take  a  small  piece  of  wood  (off  the 

job  itself  if  possible,  or  at  least,  exactly  similar  in 


grain  and  colour),  and  rub  it  over  with  red  oil,  made 
as  described.  If  the  colour  comes  up  too  red,  and 
yet  dark  enough,  clear  linseed  oil  will  answer  the 
purpose  exactly.  If  it  is  not  quite  dark  enough,  let  it 
stand  one  or  two  days  to  see  if  it  is  satisfactory,  as  all 
work  goes  darker  while  "  standing  "  in  oil,  if  it  is  still 
not  dark  enough  we  must  stain  it  ;  this  must  be  done 
on  a  fresh  piece  of  wood,  not  over  the  oil.  Do  not 
use  the  stain  too  wet,  and  when  dry,  rub  the  red  oil 
rag  over  the  stain,  and  this  will  give  you  the  colour 
required  by  diluting  the  stain  if  too  dark,  and  boiling 
down  if  not  dark  enough. 

Having  obtained  the  requisite  shade  to  the  stain, 
we  must  now  (before  applying  to  do  the  job  in  hand) 
see  that  our  work  is  well  cleaned  up.  This  is  the 
most  important  of  all,  as  it  is  utterly  impossible  to 
get  a  good  polish  on  work  that  is  badly  finished,  nor 
can  it  be  remedied  when  once  the  job  is  begun. 

Now  unhinge  the  doors  of  bookcases  and  ward- 
robes, take  out  knobs  and  drawers,  and  remove  the 
glass,  if  practicable  ;  keep  the  extra  leaf  in  a  dining 
table  ;  if  there  are  any  elaborately  carved  ornaments 
on  the  top  of  bookcase  or  wardrobe,  take  that  off  also 
if  possible  ;  if  there  are  any  fretwork  panels,  remove 
them  if  they  are  not  fixtures.  Now  you  have  your  job 
all  to  pieces,  look  for  any  stopping  that  may  have  been 
used,  and  dig  out  all  that  will  not  match  with  your  job 
when  stained,  do  not  leave  any  wax  on,  and  give  it  a 
dressing  all  over  with  Oakey's  No.  1  buff  glass-paper, 
just  to  make  sure  that  the  pores  of  the  wood  are  not 
choked  with  wax  or  other  substances  used  to  improve 
the  look  of  the  wood  when  in  the  white.  Let  me  once 
again  reiterate  the  importance  of  giving  the  greatest 
possible  amount  of  attention  to  these  preliminaries, 
even  at  the  risk  of  being  thought  tedious,  as  the  least 
fault  in  this,  our  foundation  will  mean  danger,  and 
most  likely  disaster,  to  the  superstructure. 

Now  with  a  piece  of  woollen  rag  take  up  a  sufficient 
quantity  of  stain  to  thoroughly  soak  in  so  that  it  can 
hold  no  more,  then  squeeze  it  until  the  stain  will  no 
longer  drip  from  it,  then  starting  at  one  end  of  a 
dining  table,  pass  the  rag  rapidly  across  so  that  it 
stains  from  edge  to  edge,  then  back  again,  allowing 
the  rag  to  just  lap  over  the  first  mark  so  as  not  to 
leave  any  white  spots,  and  taking  care  to  lay  the 
stain  evenly  from  end  to  end  without  running  over  the 
edges,  then  round  the  moulding  in  one  sweep  of  the 
rag.  Should  the  stain  miss  taking,  bring  the  rag  back 
instantly  without  lifting  it  off  the  job,  and  then  go  on 
round,  rubbing  it  backwards  and  forwards  until  you 
meet  the  point  of  starting,  then  starting  at  the  top  of 
one  leg  do  it  right  down,  holding  the  rag  flat  in  the 
palm  of  the  hand,  and  twisting  it  round  the  plain 
turning,  and  rubbing  up  and  down  the  reeds  and 
hollows,  then  go  along  the  side  of  the  table   to  the 
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next  leg,  this  must  be  done  very  quickly,  as  should  the 
stain  dry  before  you  have  finished  the  whole,  it  will 
show  the  joins  through  the  polish  when  finished;  there- 
fore have  everything  ready  before  commencing,  and 
put  the  stain  in  a  convenient  place  to  reach  it  without 
leaving  the  work  to  replenish  the  rag.  For  this  reason 
it  is  best  to  take  bookcases,  chests  of  drawers,  ward- 
robes, etc.,  to  pieces,  as  the  stain  has  not  so  much  chance 
of  running  about  ;  and  I  should  not  advise  anyone  to 
try  to  do  a  job  without  taking  it  apart,  so  far  as 
possible. 

Some  people  use  a  camel-hair  brush  (very  large 
size)  for  staining,  but  rag  is  preferable  ;  the  hands  can 
be  cleaned  with  soda  water  or  pumice-stone. 

When  the  chromate  of  potassium  is  dry,  the  wood 
will  be  of  an  amber  colour,  and  it  is  then  "  filled  in," 
this  is  done  with  plaster  of  Paris  (23d.  the  half  packet) 
and  water,  oil,  or  Russian  tallow  (where  the  work  is 
not  stained,  this  will  be  the  first  process,  and  each 
succeeding  process  will  be  the  same  for  both  stained 
and  unstained  work)  ;  for  such  work  as  inlaid  table 
tops,  desks,  and  very  best  work,  Russian  tallow  is 
used,  and  for  all  other  work  (except  fretwork  which 
is  not,  as  a  rule,  filled  in),  oil  or  water.  Personally,  I 
never  use  oil,  because  it  is  sticky,  and  makes  the  work 
messy,  but  those  who  choose  can  try  it,  water  must  be 
used  very  sparingly.  Mix  some  plaster  into  a  rather 
thin  paste,  and  rub  it  well  in  all  flat  parts,  fronts,  and 
tops  of  drawers,  tops  and  blocks  of  table-legs,  etc., 
but  do  not  allow  the  plaster  to  get  in  carved  work  or 
mouldings  ;  then  wipe  it  off  with  a  clean  piece  of  rag. 

Walnut  requires  different  treatment,  and  is  easier 
to  do  ;  when  thoroughly  cleaned  up,  it  is  oiled  with 
linseed  oil,  just  sufficient  to  cover  the  wood  without 
any  laying  on  ;  should  the  rag  be  wet,  take  a  piece  of 
dry  rag  and  wipe  off  superfluous  oil,  let  it  stand  a 
day  or  two,  and  then  match  up  any  light  parts  with 
the  stain  ;  and  if  not  dark  enough  when  dry,  stain  it 
all  over  until  you  obtain  the  colour  required.  It  is 
no*  necessary  to  "  fill  in :'  walnut  unless  the  grain  is 
very  open. 

With  regard  to  Ebonizing,  or  imitation  of  Ebony, 
black  work  when  stained  as  described,  will  want 
to  stand  in  oil  (that  is  with  the  oil  on  it),  for  a  few 
days,  and  will  not  then  be  perfectly  black,  as  the 
ebonizing  is  done  in  the  polishing. 

Rosewood  will  require  oiling,  and  (if  poor)  match- 
ing up  with  walnut  stain,  red  oil  over  the  walnut  stain 
will  bring  up  the  right  colour.  Imitation  rosewood 
will  require  oiling,  and  if  on  open  grained  wood, 
should  be  filled  in  with  plaster,  and  papered  down 
before  staining. 

Fretwork  should  be  of  good  coloured  wood,  so  as 
to  require  no  matching  up,  and  is  oiled  but  not  filled 
in,  except  in  the  case  i.f  fretwork  panels,  where  the 


panel  is  flat  with  a  fretwork  border,  when  it  is  advisable 
to  fill  in  the  centre  with  plaster  and  Russian  tallow,  if 
the  grain  is  at  all  open. 

We  shall  now  require  some  stopping  to  replace 
any  that  has  been  dug  out,  or  to  fill  up  bad  joints. 
Orange,  or  button  shellac,  burnt  into  the  hole  with 
a  hot  iron,  is  the  hardest  stopping  of  all,  but  it  goes 
so  dark  by  burning  that  it  can  only  be  used  on  stained 
work  ;  for  other  purposes  we  must  fall  back  on  our  old 
acquaintance,  beeswax,  melted  and  mixed  with  colour 
to  match  our  polishing ;  Vandyke  brown  for  walnut, 
rosewood  &c.  ;  Venetian  red,  dragon's  blood,  or 
ochre  for  mahogany.  Do  not  put  any  oil  on  the  work 
until  the  next  chapter  (which  will  describe  the  process 
of  polishing)  is  to  hand. 

(To  be  conlimied.) 
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V.— THE  UTILIZATION  OF  WINDOWS  AS  FERNERIES- 
HE  windows  of  ordinary  dwelling-houses 
lend  themselves  so  readily  to  the  purpose 
of  ornamental  ferneries,  that  I  am  dis- 
posed to  occupy  the  major  portion  of  the 
present  part  of  "  Ferneries,  etc.,"  with 
suggestions  as  to  the  best  method  of  procedure, 
whether  the  reader  be  desirous  of  expending  a  few 
shillings  on,  say,  an  attic  window,  or  a  few  pounds  on 
a  more  elaborate  design  for  a  drawing-room  bay, 
feeling  confident  that  in  either  case  the  amateur  will 
be  pleased  with  the  result  of  his  work.  Of  course, 
the  dweller  in  some  country  cottage  has  very  little 
inducement  to  block  out  a  view  of  distant  fields  and 
villages,  clotted  here  and  there  with  towering  spires, 
from  his  windows  ;  but  the  town  resident  in  many 
cases,  unfortunately,  has  anything  but  a  fair  view  to 
look  upon,  which  he  would  fain  shut  out  from  his 
sight  if  he  could,  at  a  small  cost ;  yet  comparatively 
so  very  few  of  these  windows  get  utilized,  that  I  feel 
some  of  their  owners  cannot  be  aware  how  easily  and 
how  inexpensively  they  can  be  turned  into  spaces  of 
utility,  and  adorned  with  luxuriant  beauty  all  the  year 
round. 

The  question  of  expense  being  an  important  one 
to  most  amateurs,  I  will  endeavour  to  point  out  the 
most  economical  method  in  dealing  with  these 
windows  ;  but,  for  windows  facing  the  street,  where 
the  appearance  of  the  outside  is  of  almost  of  as  much 
importance  as  the  inside  to  most  town  residents,  a 
little  more  will  have  to  be  expended  upon  the  glass 
case  than  would  be  necessary,  say,  upon  a   window 
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looking  out  upon  a  dead  wall,  etc., 
where  the  simpler  form  of  fixed 
frame  will  answer  every  purpose. 
I  fitted  up  one  of  the  latter  kind  (a 
landing  window)  in  this  way  at  a 
very  small  cost — I  think  about 
3s.  6d. — in  return  for  which  I 
obtained  a  case,  one  side  of  which 
being  the  window,  2  feet  4  inches 
square  by  9  inches  in  width,  suffi- 
ciently large  to  cultivate  a  nice 
variety  of  ferns.  I  made  a  square 
frame  of  No.  46  angle  zinc  to  fit 
outside  window,  upon  the  inner 
sides  of  which  some  holes  were 
made  to  take  screws  to  fix  to  wall. 
This  was  then  fixed  to  the  outer 
edge  of  the  brickwork,  two  wooden 
plugs  being  previously  knocked 
into  the  brickwork  to  receive  the 
screws.  Two  lengths  of  the  same 
zinc  were  then  fixed  at  a  slight 
inclination,  so  as  to  carry  a  square  of  glass,  which 
formed  a  slanting  roof,  the  glass  of  this  and  the  front 
frame  being  puttied  in  ;  a  zinc  flap  piece  was  then 
nailed  on  to  the  upper  sash,  forming  a  ventilator  as 
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FIG.  30.— FERNERY  FOR  EXTERIOR  OF 
WINDOW. 


well  as  a  protection  from  the  wet. 
A  coat  of  paint  and  some  stopping 
in  the  sides,  and  the  case  was  com- 
plete ;  the  lower  sash  forming  a 
means  of  access,  and  the  window- 
sill  the  growing  space  for  the  ferns, 
which  I  supplemented  by  making 
some  pockets  set  in  rockwork  on 
the  sides  of  the  brickwork,  as 
described  in  Fig.  16,  page  107. 
The  whole  was  most  successful 
and  effective,  [and  I  would  'ask 
some  of  my  readers  to  try  this 
simple  and  inexpensive  plan. 

Fig.  30  represents  a  step  higher 
in  cost  and  outside  decoration,  but 
not  a  whit  more  effective  than  the 
other.  For  this  purpose,  proceed 
exactly  as  if  making  up  Fig.  17 
(page  472,  Vol.  II.),  with  the  ex- 
ception of  the  roof,  which  slants 
only  on  one  side.  The  case  should 
be  secured  to  the  brickwork  by  thumbscrews  from  the 
inside  near  the  bottom  ;  and  by  way  of  caution,  never 
place  at  an  upper  window  an  unwieldy  case,  which  to  re- 
pair or  to  remove  would  involve  considerable  danger. 
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Fig.  31  represents  a  design  which  will 
be  found  easy  to  make  up,  if  the  instructions 
given  in  respect  to  a  fernery  in  page  474 
are  followed.  The  bent  pieces  of  glass 
which  form  the  top  may  be  obtained 
through  any  glass  dealer.  The  framework 
which  carries  these  should  be  small  T-bar. 
The  base  may  be  decorated  with  orna- 
mental tiles,  or  a  continuous  strip  of 
"  Lincrusta  Walton,"  a  substance  which 
will  be  found  very  suitable  for  this  and 
similar  purposes.  The  framework  should 
be  painted  so  as  to  harmonize  with  the 
colouring  of  the  window  sashes. 

Fig.  32  represents  the  interior  view  of 
the   same   case,   arranged   so   as   to   hold 
water  at   bottom,  and  fitted  with  a  foun- 
tain, which  is  supplied  from  a  small  tank 
suspended  from  a  pulley  fixed  into  the  wall 
by  the   side   of    the    window,   the    waste 
water  being  run  into  another  tank  of  the 
same  shape  and  dimensions,  so  that  when 
the  fountain  stops  all  that  is  necessary  is  FIG, 
to  change  the  tanks,  and  run  the  full  one 
up  to  its   position   by 
the  cord  (see  Fig.  33). 
In  this  case  the  ferns 
are  grown  in  a  ledge, 
which   runs    on   three 
sides  of   the    fernery, 
and  also  in  rockwork 
pockets. 

Fig.  34  shows  a  de- 
sign in  which  the  entire 
front  of  the  case  is  in 
one  piece  of  glass,  in 
making  up  which  it 
will  be  advisable  to 
procure  the  glass  first, 
and  fit  the  frame  to  it. 
Not  less  than  32  oz. 
glass  should  be  used 
for  this  purpose.  On 
no  account  use  plate 
glass,  as  it  is  very 
likely  to  break  by  the 
unequal  temperature. 
This  style  of  case  is 
very  effective  in  ap- 
pearance, and  there 
being  very  little  frame- 
work exposed  looks 
very  light.  These  de- 
signs may  be  varied  in 
•numberless    ways,   by 


the  use  of  panels  of  stained  or  etched 
glass,  or  by  the  introduction  of  transpar- 
encies— though  I  am  inclined  to  think  that 
the  chief  decoration  of  the  fernery  should 
be  the  ferns.  Of  course  the  reader  will 
understand  that  no  window  fernery  can 
succeed  where  it  faces  the  sun,  unless  some 
means  are  taken  to  exclude  the  glare  of 
light,  either  by  thick  frosting,  or  a  coat  of 
greenish-white  paint,  or,  as  at  Kew,  by  the 
use  of  green-tinted  glass.  Where  the 
aspect  is  favourable,  the  place,  par  ex- 
cellence, for  a  window  fernery  is  a  bay 
window.  But  I  must  reserve  my  remarks 
on  the  treatment  of  this  kind  of  window 
for  my  next  paper. 

In  the  meantime  those  of  my  readers 
who  have  inclination  to  construct  for 
themselves  ferneries,  either  as  ferneries 
pure  and  simple,  or  combining  other 
features  which  may  be  regarded  as  being 
in  harmony  with  fern-culture  in  cases 
33.— tank  for  supply  specially  contrived  for  their  reception,  will 
of  fountain.  finci  ample  scope  for   carrying   out   their 

wishes  in  the  designs 
that  I  have  already 
placed  at  their  dis- 
posal. These  designs 
are  varied  in  form,  and 
fully  capable  of  adap- 
tation to  any  position, 
or  peculiar  circum- 
stance attached  to  the 
position  in  which  the 
fernery  is  to  be  placed. 
Due  regard  should 
always  be  had  to  the 
location  of  the  fernery 
and  its  surroundings, 
and  the  amateur  work- 
man should  endeavour, 
as  far  as  may  be  in  his 
power,  to  construct  his 
fernery  so  that  it  may 
be  in  keeping  with 
them  as  far  as  possible. 
Above  all,  let  him  be 
careful  not  to  hurry 
through  his  work,  as 
many  will  do,  in  undue 
haste,  in  order  to  see 
the  structure  com- 
plete and  placed  in 
situ. 

{To  be  continued.') 
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VI.— TREATMENT  OF  STAIRCASE)  HALL,  BEST 
BEDROOM,  AND  PARLOUR, 
HE  walls  of  staircases  and  halls  having 
been  perfectly  smoothed  and  clearcoled, 
and  thus  made  ready  for  papering,  we 
must  now  select  the  paper.  The  kind 
of  paper  usually  put  up  on  walls  of 
staircases  and  halls,  is  heavier  and  thicker  than  that 
in  general  use  for  bedrooms,  the  patterns  being  some 
design  in  imitation  of  marble,  or  of  polished  wood. 
In  the  class  of  house  now  under  consideration,  I  re- 
commend a  sienna  marble,  with  dado  to  match  ;  and 
in  selecting  this,  we  must  bear  in  mind  that  a  large 
hall  and  high  staircase  will  require  a  wider  and  deeper 
dado  than  low  narrow  approaches.  A  green  marble, 
with  dado  to  match,  will  also  look  well,  and  please 
those  who  have  a  taste  for  green.  In  estimating  the 
quantity  of  paper  necessary  for  this  part  of  the  work, 
several  measurements  will  have  to  be  taken,  and  the 
totals  added  together,  triangular  parts  being  calcu- 
lated as  whole  squares  to  provide  for  waste — that  is  to 
say,  the  horizontal  and  perpendicular  sides  of  the 
triangle  should  be  multiplied,  and  the  sum  of  the 
square  put  down.  In  trimming  the  paper,  cut  off  both 
borders  or  selvedges  right  up  to,  and  straight  along 
by,  the  pattern,  for  this  class  of  paper  must  be  hung 
with  the  joints  butt,  not  lapped  as  with  the  thinner 
bedroom  papers. 

In  best  work,  plain  marble  papers  are  selected  and 
marked  or  lined  out  into  blocks  after  the  paper  has 
been  hung  ;  but  the  amateur  will  do  well  to  select  a 
blocked  marble,  that  is,  a  paper  printed  in  blocks,  for, 
he  will  find  the  operation  of  lining  out  one  of  some 
difficulty.  Blocked  paper  must  be  cut  in  such  a 
manner  as  to  show  half  blocks  next  the  cornice,  and 
to  match  the  blocks  exactly  in  all  other  parts.  The 
lengths  will  be,  first,  from  cornice  to  dado,  or  a  few 
n  dies  below  the  'ipper  edge  of  the  dado,  then  the 
d  ado  itself,  to  slightly  over-lap  the  wall  paper.  The 
p  roper  method  of  cutting,  pasting,  and  hanging  wall 
papers,  has  been  already  given,  page  436,  Vol.  II. 
Nothing  new  need  be  added  here,  except  a  caution  to 
be  more  careful,  if  possible,  in  matching  the  patterns, 
and  in  hanging  the  paper  free  from  flaws,  and 
wrinkles,  and  visible  joints.  If  ladders  are  used 
against  the  walls,  see  that  their  tops,  where  they  lean 
against  the  walls,  are  protected  with  pads  to  prevent 
hem  from  scratching  and  roughing  their  smooth  sur- 
face. Ladder  steps  are,  however,  preferable  in  all 
cases  where  they  can  be  used.  Should  the  amateur 
decide  on  selecting  a  plain  paper  for  the  purpose  of 


trying  his  hand  at  "lining  out"  in  blocks,  he  may 
proceed  with  ''lining  out"  after  the  paper  has  been 
hung.  This  is  done  with  a  carpenter's  pencil,  or  with 
a  crayon,  as  follows  : — 

First,  decide  on  the  size  of  block  most  suitable  to 
the  dimensions  of  the  hall,  height  of  walls,  etc.,  a 
moderate  size  being  21  inches  by  14  inches.  Imagine 
the  walls  to  be  built  of  marble  blocks  of  the  above 
dimensions,  and  finished  off  with  half  a  block  near 
the  ceiling,  next  the  cornice.  Commence  with  this' 
half-block,  and  measure  down  from  the  cornice,  mark 
off  the  measure  with  small  crayon  or  pencil  marks, 
place  the  straightedge  to  those  marks,  and  draw  a 
straight  line  along  horizontally  from  end  to  end  of  the, 
wall,  then  commence  at  the  right  hand  end  of  the 
wall,  mark  off  half  a  block  in  length,  by  drawing  a 
perpendicular  line  from  cornice  to  horizontal  line, 
then  measure  off  a  full  block,  and  mark  it  likewise. 
When  the  top  space  has  been  thus  filled  in,  measure- 
down  a  full  block's  depth,  and  draw  a  horizontal  line 
parallel  with  the  top  line,  and  divide  this  off  into 
blocks  in  such  a  manner  as  to  make  the  joints  come 
midway  between  the  joints  above.  Thus  proceed 
until  all  the  walls  have  been  filled  with  blocks  of  equal 
dimensions,  and  a  uniform  effect  has  been  produced. 
Carpenters'  pencils  are  used  for  green  marble,  and 
also  for  sienna,  but  some  persons  use  a  lead  colour 
crayon  for  both,  and  others  prefer  an  Indian  red 
crayon. 

Sizing  and  Varnishing  Paper. — When  the  paper 
has  been  lined  out,  it  must  next  be  sized.  To  do  this, 
take  a  quantity  of  best  white  jellied  size,  at  2d.  per 
pound,  place  it  in  a  clean  iron  pail,  or  similar  vessel, 
capable  of  withstanding  the  necessary  heat,  just  cover 
the  size  with  hot  water  and  place  it  over  a  clear  fire 
until  it  has  all  been  liquified,  then  when  it  has  at- 
tained a  lukewarm  temperature,  spread  a  coat  evenly 
over  the  paper  with  a  good  distemper  brush.  When 
this  coat  has  set,  apply  another  coat  smoothly  over 
the  first,  and  when  this  last  had  dried,  apply  a 
coat  of  best  oak  varnish  to  dark  sienna  papers,  or 
best  white  paper  varnish  to  light  papers.  Lay  the 
varnish  evenly  and  smoothly  on  with  a  pound  brush, 
but  do  not  work  this  about,  for  varnish  must  be 
simply  laid  on,  and  left  undisturbed  until  dry.  When 
the  first  coat  is  dry,  another  may  be  put  on,  and  this 
will  make  a  durable  job  on  good  paper  ;  walls  thus 
papered  and  varnished  may  be  cleaned  again  and 
again,  and,  with  moderate  care,  will  last  a  life  time. 

French  Polishing  Mahogany  Handrails.  —  The 
handrails  of  the  stairs  will  next  receive  attention. 
These  should  be  first  washed  with  strong  soda  water 
to  free  them  from  grease,  then  rubbed  down  with 
glass-paper,  then  filled  with  a  thin  paste  of  plaster, 
tinted  with  burnt  umber,  again  rubbed  down  with  fine 


HOUSE  PAINTING  AND  PAPERING. 


2  11 


glass-paper,  then  dressed  with  a  coat  of  linseed  oil, 
and  allowed  to  stand  for  twenty-four  hours   for  the 
oil  to  sink  in  and  harden   before   they  are    French 
polished.     It  may  be  well  to  explain  here,  that  the 
process  named  "  filling  "  is  so-called,  because  it  con- 
sists in  applying  a  substance  to  wood,  which  shall 
enter  its  pores,  fill  them  up,  and  thus  prevent  them 
from  absorbing,  subsequent  applications  of  polishing 
material.      Plaster  of  Paris,  made  into  a  thin  paste 
and  tinted  with  burnt  umber,  makes  an  excellent  rill- 
ing for  mahogany,  and   when  this  has  been  dressed 
with  a  coat  of  linseed  oil,  a    good    body  has   been 
formed  to  receive  subsequent  coats  of  polish.     The 
art  of  French  polishing  consists  simply  in  so  cover- 
ing a  polished  surface  with  a  solution  of  shellac  as  to 
leave  a  thin  glassy  coat    of  shellac   thereon.      The 
material  itself  is  composed  of  best  shell  or  seed  lac, 
digested  and  dissolved  in  alcohol  or  methylated  spirit 
of  wine,  and  tinted  with  dragon's  blood.     The  method 
of  applying  it  is  as  follows  :  Make  up  a  pad  or  bunch 
of  soft  woollen  or  linen  rags,  dip  this  in  the  polish, 
then  spread  a  piece  of  clean  soft  linen  over  the  bunch, 
and  draw  it  tight,  gathering  it  in  the  right  hand,  until 
the  polish  exudes  through  the  linen,  and  the  surface  is 
convex  or  ball-shaped.     Apply  a  drop  of  linseed  oil  to 
this  surface,  and  proceed  to  polish  the  mahogany,  rub- 
bing it  with  light  brisk  strokes,  applying  more  polish 
and   linseed    oil  when  necessary,  and    thus   proceed 
until  all  the    surface    of   the    mahogany    has    been 
covered.      Then    go  over  all  the  surface  again  and 
again  in  a  similar  manner,  allowing  one  application  to 
harden  before  another  is  put  on  ;  finally,  go  over  the 
whole  with  a  clean  pad,  moistened  with  methylated 
spirit  alone,  with  just  a  touch  of  linseed  oil  occasion- 
ally, when  the  pad  appears  to  stick. 

Treatment  of  Parlours  and  Best  Bedrooms. — We 
have  devoted  exclusive  attention  to  staircases  and 
halls  since  leaving  the  servants'  bedrooms,  but,  as  a 
matter  of  fact,  this  work  should  be  taken  in  sequence 
alternately  with  that  in  best  bedrooms  and  parlours, 
actually  giving  these  rooms  the  preference  in  point  of 
time,  and  devoting  our  attention  to  the  staircases 
whilst  the  paint  in  the  above-mentioned  rooms  is 
drying.  The  preparation  of  walls,  ceilings,  woodwork, 
etc.,  is  much  the  same  as  in  the  servants'  rooms,  with 
the  addition  of  a  little  extra  care,  if  possible,  to  avoid 
unsightly  evidences  of  bad  workmanship.  Some  per- 
sons prefer  a  little  blue  tint  in  the  ceilings,  others  a 
mauve,  and  others  a  rosy  tint.  These  may  be  all  put 
in  the  distemper  with  colouring  matters  as  already  di- 
rected, but  the  taste  of  most  persons  inclines  to  white 
alone.  Taste  varies  also  as  to  the  prevailing  tint  on 
walls  and  woodwork,  and  thus  some  persons  will  pre- 
fer to  have  a  bedroom  with  a  prevailing  tint  of  green, 
another  with  a  blue  tint,  another  with  a  rosy  tint, 


whilst  pretty  gradations  and  mixtures  of  those  tints 
are  obtained  in  rosy  green,  slate  or  lead  colour,  mauve 
and  pink.  We  should  therefore  first  choose  papers 
for  the  walls,  and  select  those  with  a  view  to  the  aspect 
of  the  room,  as  already  instructed  for  those  of  ser- 
vants' rooms,  choosing  a  rosy  tint  for  rooms  lit  from 
the  north,  a  rosy  green  for  north-western  or  north- 
eastern aspects,  whilst  blues,  greens,  and  their  grada- 
tions should  be  chosen  for  rooms  lit  with  bright 
sunlight.  It  must  be  understood  that  the  tints  above 
mentioned  should  prevail  in  the  ground  of  the  papers, 
not  in  the  pattern,  and  this  last  should  be  chosen  to 
suit  the  size  of  the  room.  Best  bedrooms  and  parlour 
papers  are  thicker  and  heavier  than  common  papers, 
and  the  best  varieties  are  glazed  ;  these  glazed  papers 
are  preferable  for  bedroom  use  since  their  surfaces  do 
not  hold  the  dust,  but  they  require  a  little  more  care  in 
hanging,  and  must  not  be  wetted  on  the  glazed  side 
nor  rubbed  on  this  side  whilst  wet.  Flock  papers  are 
altogether  inadmissible,  and  gorgeously  tinted  or 
gilded  papers  are  out  of  place  in  bedrooms.  The 
edges  of  all  thick  papers  must  be  carefully  trimmed 
on  both  sides,  and  the  lengths  matched  butt  at  their 
joints  instead  of  being  lapped  as  in  common  papers 
the  methods  of  cutting-out  and  hanging  have  been 
already  explained  (pp.  434 — 438,  Vol.  II.). 

The  paper  having  been  chosen,  we  proceed  to  mix 
the  colours  for  the  paint.  The  first  coat  for  all  wood- 
work must  be  whitelead  made  up  with  three  parts  tur- 
pentine and  one  part  of  linseed  oil  with  the  usual 
quantity  of  dryers  as  before  directed.  The  second  coat 
is  to  be  made  up  of  whitelead  in  all  oil  and  tinted  with 
colour  nearly  as  deep  as  that  required  in  the  next  coat. 
The  third  and  finish  coat  must  be  of  whitelead  made 
up  in  all  turpentine,  and  tinted  to  match  the  ground  of 
the  paper  ;  styles  and  rails  of  doors  and  mouldings 
being  tinted  with  a  little  more  colour  to  give  a  pleasing 
contrast.  For  greens,  Brunswick  green  in  various 
quantities  will  give  any  depth  of  tint  that  may  be 
required.  For  blues,  ultramarine  must  be  employed, 
a  small  quantity  only  being  required  for  slate  or  lead 
colour,  and  an  increased  quantity  of  colouring  matter 
for  deeper  tints.  Rosy  and  flesh  tints  will  be  secured 
by  employing  vermilion  as  the  colour,  a  pretty  effect 
being  produced  in  the  green-room  by  just  a  dash  of 
vermilion  in  the  green  colour  for  styles,  rails,  and 
mouldings  ;  whilst  mauve,  lilac,  and  violet  tints  can 
be  produced  with  various  quantities  of  vermilion  with 
ultramarine.  It  must  be  borne  in  mind  that  all  colour- 
ing matters  must  be  well  ground  in  a  portion  of  the 
whitelead  colour  and  added  to  the  bulk  of  the  paint 
until  the  desired  tint  has  been  obtained.  This  may  be 
ascertained  by  putting  a  little  of  the  paint  on  a  lath 
and  comparing  it  with  a  pattern  ;  the  paint  must  also 
be  strained  afterwards  before  it  is  laid  on  the  wood- 
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work.     This  style  of  painting  will  dry  without  a  gloss, 
and  is  therefore  known  as  "  flatted  colour." 

After  the  colour  has  been  laid  on  the  woodwork 
and  the  paper  hung,  a  pretty  effect  may  be  produced 
on  mouldings  of  windows  and  doors  by  tastefully 
"  picking  out "  parts  with  the  prevailing  colour  of  the 
pattern  on  the  paper.  This  colour  must  be  put  in  a 
small  quantity  of  the  whitelead  turpentine  finish, 
and  used  with  a  fine  brush  or  hair  pencil.  If  a  cornice 
runs  around  the  room  this  also  may  be  "  picked  out''' 
with  the  same  colour  ground  in  distemper.  We  may 
add  here  for  the  information  of  those  who  do  not 
understand  the  meaning  of  the  term,  that  ''picking 
out  "  means  applying  lines  or  small  patterns  of  colour 
to  an  otherwise  uniform  surface  to  relieve  the  mono- 
tonous appearance  of  the  same,  and  in  this  work  an 
artistic  taste  is  required  to  make  it  pleasingly  effective. 
In  painting  the  skirtings  of  bedroom  walls,  it  improves 
their  appearance  to  have  a  two  inch  wide  border  of 
paint  on  the  flooring  at  the  foot  of  the  skirting. 

Parlour  walls  and  ceilings  must  receive  the  same 
treatment  in  preparation  as  those  of  bedrooms,  and 
the  order  of  doing  the  work  will  be  precisely  similar 
to  that  already  mentioned,  pages  225  and  328,  Vol.  II. 
A  little  livelier  tone  may  be  admitted  in  the  paper, 
but  this  must  not  be  too  lively,  nor  must  the  pattern 
be  prominent  or  showy.  We  must  try  to  abandon 
the  old  notion  of  making  parlour  walls  showy  with 
nice  or  pretty  paper,  and  seek  instead  to  clothe  them 
with  a  suitable  background  for  pictures  and  in  har- 
mony with  all  other  surroundings.  After  paying  some 
regard  to  the  situation  of  the  room,  we  should  next 
take  into  our  consideration  the  prevailing  style  and 
character  of  the  furniture,  and  then  treat  walls,  ceil- 
ings, woodwork,  and  all  other  decorations  as  parts  of 
the  whole  picture  in  harmony  with  the  furniture.  A 
deep-toned  paper  should  be  matched  with  pollard 
oak  graining,  walnut,  or  dark  wainscot  oak,  a  lighter 
paper  will  match  with  light  wainscot  oak,  whilst 
delicate  tints  will  blend  with  maple  or  satinwood 
graining.  Instructions  have  already  been  given  for 
wainscot  oak  graining.  I  will  deal  with  other  kinds 
of  graining  in  my  next  paper. 

(To  be  continued.) 
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IX,— REPAIRS-BACK,  BELLY,  SIDES,  AND  BLOCKS, 
]T  would  hardly  be  right  to  complete  a 
practical  treatise  on  the  fiddle-makers' 
art  without  turning  for  a  few  moments  to 
the  consideration  of  one  of  its  most  im- 
portant branches — viz.,  Repairs.  Un- 
limited though  the  care  you  take  of  your  fiddle  may 


be,  as  years  of  hard  work  thereon  go  by,  you  will  be 
exceptionally  fortunate  if  your  instrument,  delicate 
and  nervous  in  temperament  as  it  is,  escapes  entirely 
the  ravages  of  time  and  misfortune,  which  in  a  thousand 
and  one  forms  assail  the  existence  of  the  productions 
of  Cremona  and  Mirecourt  alike,  just  as  perseveringly 
as  they  do  that  of  their  masters.  If  your  fiddle  is 
what  Gemiinder*  would  call  "a  master- violin,"  its 
repairs  should  only  be  trusted  to  a  great  high- priest  of 
the  fiddle-making  faculty,  just  as  to  our  doctor-princes 
we  confide  the  being  of  a  dear  child  or  relation  ;  but 
if  your  violin  is  not  a  historical  instrument,  and  you 
are  yourself  a  fiddle-maker,  amateur  or  otherwise, 
you  will  find  yourself  quite  capable  of  following  the 
below-given  di- 
rections f  o  r 
ministering  to  the 
minorvicissitudes 
of  your  instru- 
ment. Always  re- 
pair an  injury,  or 
have  the  injury, 
whatever  it  be, 
repaired  without 
a  moment's  delay ; 
every  moment 
between  the  acci- 
dent and  the  re- 
paration increases 
the  damage. 
Principiis  obsta  ; 
scro  medicina 
paratur,  Cum 
mala  per  longas 
convaluere  moras. 
As  a  first  step  to- 
wards a  diagnosis 
you  must  be  able 

To  Remove  the  Belly  of  a  Violin.—- The  back  is 
never  removed  ;  as  I  have  pointed  out  before,  the 
belly  is  put  on  with  much  thinner  glue,  and  therefore 
may  be  easily  taken  off  with  a  moderately  blunt,  short 
table-knife.  It  must  first  be  forced  between  the  belly 
and  the  sides  in  the  C,  or  inner  bouts.  After  separating 
about  two  or  three  inches  there,  go  to  the  curves  of 
the  upper  and  lower  bouts,  and  when  the  beginnings 
have  been  made  thus,  push  the  knife  right  round, 
separating  the  belly  in  a  similar  manner  from  the 
corner  and  bottom  blocks.  When  you  get  to  the  neck 
you  will  have  to  make  two  short  cuts  (one  on  each 
side)  at  right  angles  to  the  edge,  to  loosen  the  table 
from  the  sides  of  the  shoulder,  which  is  here  mortised 
into  the  top  block  through  the  ribs  (or  sides)  and  edge 
into  the  top  block.  When  it  is  loosened  thus  all  round, 
*  Gemiinder's  "  Rise  and  Progress  in  Violin-making."      • 


FIG.  66.—  CKACKS  IN/HOLE  OR  CORNERS. 
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the  belly  may  be  pulled  off  from 
under  the  fingerboard,  and  the 
belly  being  removed  all  .the  ills 
which  violins  are  heir  to  will  be 
exposed  to  your  scrutiny.  You 
will  find  it  almost  impossible  to 
take  off  a  belly  without  splitting 
off  little  splinters  from  the  under 
surface  of  its  edges  (especially  at 
the  blocks) ;  if  these  are  very 
bad  and  pronounced,  you  must 
carefully  remove  them  from  the 
sides  and  blocks  to  which  they 
adhere,  with  a  sharp  knife,  and 
re-glue  them  into  the  belly  with  a  cramp 
slips  of  deal  to  protect  the  surfaces ;  but  to  reduce 
their  production  to  a  minimum  the  knife  must  be  held 
very  flat,  and  pressed  close  on  to  the  side  and  blocks, 
on  its  journey  round  the  fiddle.  And  also  you  must 
not  be  too  fond  of  "tinkering  up  "  your  violin  ;  every 
time  you  take  the  belly  off  it  is  bad,  so  you  must  never 
do  it  unless  absolutely  forced  by  the  nature  of  the  evil, 
for  many  (indeed  most)  repaiis  require  no  more  dis- 
arrangement of  the  fiddle  than  merely  unstringing. 
Having  therefore  explained  to  you  how  to  get  inside 
your  instrument,  let  us  turn  to  the  consideration  of 
the  actual  remedies  which  are  applied  to  sick  fiddles. 

Cracks  in  Back  or  Belly. — These  are  often  suffi- 
ciently serious  to  render  it  necessary  to  take  off  the 
belly  for  the  purpose  of  getting  at  them,  but  generally 
they  may  be  got  at  and  repaired  with  no  more  dis- 
arrangement of  the  fiddle  than  merely  unstringing 
it.  In  the  latter 
case,  the  crack  must 
merely  be  encour- 
aged by  holding  the 
instrument  so  as  to 
open  it  a  little,  and 
a  little  thin  pure 
glue  run  along  it. 
The  two  sides  must 
be  pressed  level, 
which  may  be  done 
with  a  stick  of  wood 
inserted  in  an  f 
hole,  and  when  the 
superfluous  glue  is 
washed  away,  and 
the  whole  has  dried, 
the  damage  will  be 
practically  invisi- 
ble. Cracks  which 
may  be  mended 
thus,  are  generally 
those  arising  from 


FIG.  67. 
CRACKED  EDGES   AND   HITS   SPLIT  OFF. 
A,  Ed?e  Holder.     B,  Split  at  outer  curve  of 
Upper  and  Lower  Bouts.    C,  Chip  slipped 
off  in  slab  not  yet  scooped  out. 

and  two 


FIG.  68.— CRACK  IN  BACK  OR  BILLY,  FROM  PRESSURE  OF  SOUND-POST. 
A,  Mould-plate  io  plan.    B,  Section  rf  mould-plate  down  efntre.    C,  The  pressand 
its  component  parts.    D,  Diagram  showing  action  of  prtas-screw  oa  table. 
E,  Table  to  be  3et  in  mould-plate. 


the  pressure  of  the  bridge,  or 
from  cramming  music,  etc.,  into 
the  lid  of  the  case,  or  from  the 
bow  as  described  on  page  399, 
Vol.  I.,  and  from  a  multitude  of 
other  causes. 

Cracks  in  Wing  of  f -hole. — 
Those  which  are  represented  at 
a,  a,  Fig.  66,  arise  from  many 
contingencies,  it  being  a  most 
delicate  and  brittle  portion  of  the 
instrument.  The  wing  must  be 
lightly  pressed  down  so  as  to  open 
the  crack,  a  little  glue  streaked 
into  it,  and  the  crack  pressed  together  by  slipping  in 
a  little  strip  of  thin  wood,  fixing  it  under  a  screw  put 
on  the  side,  as  at  b',  Fig.  66,  or  under  the  fingerboard 
as  at  b. 

Cracked  Corners. — The  corners  of  the  fiddle  fre- 
quently get  split  as  at  c,  Fig.  66,  either  (1)  by  the  pres- 
sure of  some  heavy  weight,  or  (2)  whilst  gluing  the  tables 
to  the  sides  ;  if  in  putting  on  the  screws  the  corners 
are  not  carefully  avoided  they  will  split  in  this  manner. 
To  remedy  the  defect,  the  extreme  end  of  the  corner 
must  be  pressed  so  as  to  open  the  crack,  a  little  glue 
must  be  streaked  in  and  a  violin-screw  applied  just  so 
as  to  hold  it  together  as  at  c,  Fig.  66.  A  little  post 
just  the  length  of  the  depth  of  the  sides  being  set 
between  the  corners  to  aid  and  counteract  the  pressure 
of  the  violin  screw. 

Crack  at  Joint,  or  Ungluing  of  the  Tables. — This  is 
an  accident  which  sometimes  occurs,  and  is  the  result 

generally  of  a  se- 
vere jar  or  fall ;  the 
back  or  belly  com- 
ing apart  often 
throughout  its 
length,  along  the 
centre  join  of  the 
table.  It  not  un- 
frequently  happens 
that  the  bottom 
block  is  also  split 
half  through  by  the 
same  mishap,  but 
this  is  not  disco- 
vered till  the  belly 
is  removed,  which 
is  the  first  step  to- 
wards a  repair  of 
this  kind.  The 
belly  beingremoved 
the  loosened  joint 
is  pressed  open,  a 
streak  of  glue  ap- 
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plied  throughout  its  length  (and  to  the  split  cranny  in 
the  block,  where  this  has  also  suffered),  and  the  two 
halves  of  the  tables  are  pressed  together  by  means  of 
cramps  and  the  edge-holders  described  in  the  nexc 
paragraph. 

Cracked  Edges,  or  Bits  Split  from  the  Outline. — 
The  edge  which  projects  beyond  the  sides  of  a  fiddle, 
though  a  great  beauty,  is  often  damaged  by  the  fiddle 
falling  down,  or  being  forced  into  or  out  of  a  case  too 
small  for  it,  little  slips  of  it  getting  split  off  just  at  the 
outer  curves  of  the  upper  and  lower  bouts,  where  the 
edges  of  the  grain  are  on  both  sides  exposed,  as  at  a 
in  b,  Fig.  67.  The  beginner  will  also  be  very  liable  to  be 
troubled  by  this  mishap,  when  in  finally  adjusting  the 
outline  and  arching  of  the  back  and  belly,  the  knife, 
chisel,  or  plane  slipping  off  little  chips  as  at  a'  in  C, 
Fig.  67  ;  C,  representing  a  slab  of  maple  or  pine 
arched  and  cut  out,  but  not  yet  scooped.  Both  in  B 
and  C,  the  pieces  a,  a,  are  very  much  exaggerated  in 
size  for  the  purpose  of  clearness,  the  pieces  really 
chipped  off  being  generally  very  small.  This  chip 
must  be  immediately  searched  for  and  secured,  or  if 
it  cannot  be  found  the  edge  must  be  shaved  straight 
and  flat,  and  another  small  slip  of  wood  glued  on. 
Both  the  original  chip,  or  the  new  slip  having  been 
glued,  it  must  be  fixed  to  the  side,  and  held  there  by  an 
edge-holder  (or  possibly  two).  This  apparatus,  which 
can  be  cut  out  of  any  strip  of  \  inch  deal  in  a  few 
moments,  is  represented  alone  at  A,  Fig.  67,  applied 
to  an  unscooped  slab  at  C,  and  applied  to  the  edge  of 
a  completed  fiddle  at  B  in  the  same  figure.  The 
holder  itself  is  in  each  case  lettered  b  ;  one  end  of  it 
is  plied  on  the  glued  chip  and  the  other  end  being 
just  shorter  than  the  breadth  of  the  fiddle,  it  is  drawn 
down  the  curved  surface  till  it  is  firmly  set,  the  outline 
being  thus  wedged  fast  into  the  holder  by  its  own 
curvature.  When  the  glue  is  dry  and  the  holder  is 
removed,  the  place  where  the  split  was  will  be  invisible. 
If,  however,  you  had  lost  the  chip  and  had  to  apply  a 
new  slip  of  wood,  the  outer  surface  of  the  latter  must 
be  cut  and  shaped  to  conform  to  the  outline  of  the 
slab. 

Crack  in  Back  or  Belly  resulting  from  Pressure  of 
Soundpost. — This  is  a  damage  often  found  on  old 
violins,  especially  on  ones  of  not  very  excellent  make, 
or  which  have  been  ignorantly  fitted  with  too  long  a 
soundpost.  The  cracks  in  these  cases  generally  occur 
r.early  the  whole  length  of  the  plate,  and  to  repair 
them  you  must  proceed  as  follows  :  Having  taken 
off  the  belly,  the  full  extent  of  the  crack  will  become 
visible,  and  it  will  be  found  that  the  wood  at  the  point 
from  which  the  crack  seems  to  start  away  on  either  side 
has  worked  thin,  and  besides  mending  the  crack  the 
wood  must  here  be  replaced  by  careful  veneering. 
The  crack  must  first  be  mendfd  by  pressing  it  sligh'Jy 


open  and  running  a  streak  of  clear  'glue  down  it  in 
the  ordinary  manner,  with  an  old  knife  or  thin  strip 
of  wood  ;  when  you  are  sure  that  the  glue  has  run 
well  through,  all  along  the  crack  wipe  away  super- 
fluous glue  and  set  the  fiddle  aside  to  dry. 

When  the  glue  is  perfectly  dry  you  may  proceed 
to  veneer  on  a  plate  of  wood  in  the  following  manner. 
For  this  purpose  you  will  require  a  mould-plate  and 
press,  represented  by  Fig.  68.  In  this  figure  A  repre- 
sents a  mould-plate,  i.e.,  a  plate  of  hard  wood  an 
inch  or  so  thick,  into  -which  is  sunk,  or  rather  out 
of  which  is  scooped  the  approximate  arching  of  a 
back  or  belly,  B  therefore  represents  a  section  down 
the  centre  of  the  mould-plate.  You  will  find  that  if 
you  cut  it  round  as  shown  by  the  dotted  line  on  a, 
it  will  be  much  easier  to  work  with,  but  mind  and 
cut  it  well  clear  of  the  scooped  part.  C  represents  the 
press  itself,  which  consists  of  a  lower  plate  i,  connected 
by  the  two  uprights  d d,  dd,  with  the  cross-bar  j, 
which  is  perforated  to  admit  the  screw  a  a,  which  has 
a  broad  smooth  end  b,  which  can  be  screwed  down  on 
to  the  mould-plate  c,  which  is  placed  under  it  as  in 
the  figure.  The  lower  plate  /  must  be  broad  enough 
for  the  mould-plate  c,  to  be  so  moved  about  that  the 
end  b  can  be  made  to  impinge  upon  it  at  any  point  on 
it,  and  thus  when  the  table  E  is  set  in  the  mould-plate 
a,  and  A  is  set  in  c,  any  portion  of  it  can  be  thus 
pressed  as  shown  at  D.  This  being  therefore  under- 
stood, and  the  gluing  of  the  long  crack  dry,  you  may 
now  veneer  in  a  slab  where  the  table  is  worked  thin 
(over  or  under  the  soundpost)  as  follows  :  First  cut  a 
slip  of  brown  paper  about  two  inches  by  one,  and  glue 
it  on  the  outside  of  the  table  where  the  thinness  is  to 
be  corrected.  Now  take  an  oval  and  convex  plane  with 
very  fine  teeth,  and  thin  out  the  old  wood  in  a  little 
oval  patch  as  at  k  in  D.  Next,  by  means  of  a  chisel, 
file,  plane,  and  glass-paper,  prepare  a  little  oval  slab 
of  wood  exactly  to  fit  the  hollowing  k,  in  back  or 
belly  c,  as  the  case  may  be,  making  it  exactly  true  by 
rubbing  it  into  the  hole  with  chalk  and  fine  sand. 

When  this  is  done  and  both  surfaces  are  clean 
and  smooth,  place  the  table  into  the  mould-plate,  set  the 
mould-plate  in  the  press,  set  the  piece  E  into  its  place 
thinly  covered  with  warm  strong  glue  as  at  h  in  D, 
place  over  it  a  piece  of  cork  g  of  similar  size,  place 
over  that  a  similar  piece  of  A  inch  wood/,  bring  the  hollow 
k  with  the  three  strata  of  wood,  cork,  and  wood,  under 
the  point  b  in  the  press  c,  and  apply  a  strong  pressure 
by  means  of  the  screw  a.  The  wood  and  cork  equalize 
the  pressure  of  B  all  over  h.  Mind  and  make  the 
grain  of  the  new  wood  match  and  coincide  in  direction 
with  that  of  the  table  to  prevent  it  being  too  obvious. 
When  all  is  dry  remove  the  table  E  from  the  plate  c, 
and  remove  the  wood  and  corky  and^,  and  vyith  a 
small  fine  plane,  plane  down  the.  new  wood  h  .till  it 
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coincides  with  and  is  of  proper  thickness  for  the  table 
in  which  it  has  been  set.  If  you  dirty  the  new  surface 
with  your  fingers  and  a  little  dust,  and  your  new  wood 
has  been  well  chosen,  and  the  repair  has  been  (as  the 
bootmakers  say)  "  neatly  executed,"  the  locale  of  your 
remedy  will  be  hardly  visible,  and  the  fiddle  will  be 
greatly  improved. 

Loosening  of  the  Belly  in  consequence  of  the  Heat 
of  the  Hand  or  Chin.— It  being  remembered  that  the 
belly  is  put  on  with  glue  of  a  much  thinner  consis- 
tency than  that  used  in  putting  on  the  back,  it  is 
not  surprising  that  in  hot  weather,  and  with  players 
who  are  troubled  with  hot  hands,  or  profuse  perspira- 
tion consequent  on  nervousness,  the  belly  is  apt  to 
become  unglued  at  the  place  where  the  pressure  of 
the  chin  is  applied,  and  at  the  part  on  the  side  of  the 
neck  where  the  hand  rests,  when  playing  in  the  third 
or  any  higher  position.  The  first  of  these  contin- 
gencies seldom  occurs  to  players  who  use  the  appliance 
known  as  a  chin-rest,  as  this  serves  in  a  manner  to 
hold  the  belly  fast  and  prevent  its  becoming  unglued. 
In  either  case  the  damage  is  rectified  as  follows  :— 
Take  an  ordinary  old  table-knife  and  thrusting  it  in  as 
if  about  to  take  the  belly  off  the  instrument,  ascertain 
the  exact  extent  of  the  harm  done,  but  be  careful  not 
by  this  means  to  increase  it.  If  you  turn  to  the  direc- 
tions which  have  been  given  for  gluing  on  a  belly,  you 
will  find  how  the  belly  being  held  in  position  by  screws, 
the  thin  glue  is  applied  with  the  blade  of  a  table-knife, 
gluing  a  piece  at  a  time.  Proceed  here  precisely 
similarly,  thinning  down  the  glue  with  warm  water, 
and  using  plenty  of  it.  The  glue  which  holds  the 
belly  on  everywhere  else,  in  this  operation  takes  the 
place  of  the  screws,  but  some  repairers  put  on  a  couple 
of  screws,  one  on  each  side  of  the  loosened  part,  to 
prevent  the  operation  of  applying  the  glue  from  ex- 
tending the  injury.  Wipe  off  the-  superfluous  glue 
as  usual,  and  apply  three  or  four  screws  to  the  part 
glued,  which  are  taken  off  when  the  glue  is  dry  and 
your  repair  is  complete. 

Split  Block. — It  sometimes  occurs,  from  accident 
or  carelessness,  that  when  the  ribs  of  a  fiddle  are 
being  worked  upon  without  either  the  back  or  belly 
attached  (as  for  instance  new  made  ribs  before  the 
tables  have  been  fixed  on),  the  upper  or  lower  block 
will  split  perpendicularly  throughout  its  depth  ;  in  this 
case  the  split  being  opened  a  sufficiency  of  good  glue 
being  run  in,  the  two  split  halves  must  be  squeezed 
together  with  the  fingers,  and  cramped  into  that  posi- 
tion with  an  iron  cramp  and  two  slips  of  pine,  the 
cramp  being  fixed  at  right  angles  to  the  ribs. 

In  the  next  and  last  chapter   I   shall  bring  to  a 
conclusion  my  remarks  on  the  modes  of  effecting  the 
various  repairs  that  a  violin  may  require. 
(To  be  continued '.) 
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REMARKS  ON  DECORATIVE  MATERIALS,- 
MANTELS  {continued). 


OVER- 


N  looking  over  what  I  had  written  in  the 
previous  chapters,  I  was  met  by  the  fact 
that  I  had  been  constantly  alluding  to 
various  decorative  materials  for  the 
amateur's  use,  in  short  descriptive  lines 
which  failed  to  convey  a  right  idea  of  the  material, 
its  quality,  price,  and  the  whereabouts  it  might  be 
obtained  in  small  quantities.  That  as  a  good  workman 
takes  care,  before  commencing  a  day's  work,  to  be  fully 
supplied  with  nails,  screws  and  other  needful  etceteras) 
besides  the  actual  material  he  is  at  work  upon,  so  it 
might  be  as  well  to  glance  at  a  few  of  the  modern 
decorative  materials,  cheap,  and  often  quite  the 
reverse  of  the  pioverbial  accompaniment  being  de- 
cidedly rot  nasty,  in  either  colour,  form  or  lasting 
qualities. 

Those  who  dwell  in  our  large  towns  and  keep  a 
look  out  for  this  class  of  manufacture  will  find  little 
that  is  new  to  them  in  the  materials  I  particularly  wish 
to  talk  about.  But  I  know  personally  how  exceedingly 
limited  is  the  number  of  even  the  dwellers  in  cities 
who  observe  and  recollect  what  they  see,  with  a 
special  view  of  utilising  it  themselves.  While  in  the 
country  and  out  of  the  way  districts,  it  is  often  found 
that  a  knowledge  of  new  things  is  more  general 
than  one  would  expect,  but  that  the  knowledge  of 
when,  how,  and  where  to  obtain  them  is  wanting.  In 
making  enquiries  of  manufacturers,  I  have  invariably 
received  as  much  assistance  as  possible,  and  in  the 
variety  of  patterns  have  noted  those  more  likely  to  be 
of  general  use  in  the  work  described  in  this  series  of 
articles. 

As  the  Overmantel  is  the  present  subject,  it  would 
be  as  well  to  notice  the  various  tiles  that  are  especially 
suitable  for  the  neighbourhood  of  the  fire.  The  tiles 
manufactured  by  Messrs.  Minton  &  Co.  are  so  well 
known  that  the  name  has  grown  to  be  almost  a 
synonym  for  the  material.  A  Minton  tile,  explaining 
as  fully  as  a  much  larger  descriptive  phrase  would 
do,  the  object  named.  I  believe  at  their  London 
warehouse,  28,  Walbrook,  any  quantities  can  be 
obtained — (by  any  I  mean,  of  course,  small  quantities,) 
such  as  are  likely  to  be  needed  by  the  amateurs  ;  but 
in  most  country  districts  there  is  some  shopkeeper 
who  sells  them.  The  patterns  are  so  various  that  a 
very  few  only  must  be  named — first,  among  those  few 
and  among  the  cheapest,  are  a  series  of  6  inch  tiles 
with  subjects  from  yEsop's  Fables,  in  either  blue  and 
white,  or  brown  and  buff  colours,  well -drawn  and  very 
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decorative. 
More  ambi- 
tious and  to 
some  tastes 
preferable, 
are  those  by 
Moyr  Smith, 
embracing  a 
large  variety 
of  subjects. 
The  Biblical, 
Tennyson's 
Idylls,  and 
Shakespeare 
Series,  being 
noticeable; 
also  a  very 
clever  set, 
Rustic  Hu- 
mours, all 
these  being 
in  one  colour 
only,  are  in 
the  cheapest 
section.  I 
think  the  pic- 
ture subjects 
are  more  ef- 
fective at  the 
price  than  the 
conventional 
designs,but  I 
can  recom- 
mend some 
of  the  rather 


FIG.   SO.— OVERMANTEL  WITH   BURMANTOFTS  TILES   ROUND  GRATE. 


higher  priced 
patterns  such 
as  No.  1760, 
oranges  and 
orange  blos- 
soms con- 
ventionally 
treated  on  al- 
ternate tiles. 
No.  1 586,  one 
of  the  "  Mo- 
rocco" series, 
with  granu- 
lated surface, 
and  but  little 
glaze,  is  also 
a  useful  pat- 
tern ;  while 
still  higher 
in  price  the 
hand-painted 
series  (No. 
1900)  after 
H.  S.  Marks, 
and  the  Old 
E  n  g  1  i  s  h 
Sports  (No. 
1895),  are 
good  ;  while 
the  last,  for 
our  purpose, 
but  not  the 
least  good, 
are  a  beau- 
tiful    series. 
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FIG.   51.— OVERMANTEL  WITH   GAS  BRACKETS  IN   COMBINATION.  FIG.  52.— DRAWING-ROOM  BEFORE  RE-DRESSING, 
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Japanese  in  feel- 
ing, No.  16S5, 
Bird  Life,  and 
Old*  Hawthorn 
pattern,  No. 
1 749,  although  a 
series  of  ordi- 
nary printed 
patterns,  are  de- 
licate and  inex- 
pensive. Less 
known  perhaps, 
but  in  their  way 
not  less  good, 
are  a  series  made 
by  Messrs.  Cra- 
ven, Domhill, 
and  Co.,  Jaek- 
field;  these  tiles 
are  all  conven- 
tional or  floral 
subjects,  and  I 
have  found  them 
go  very  well  in 
wood  frame 
work;  they  com- 
mence at  .id. 
each,  in  plain 
printed  patterns, 
brown  and 
white,  brown  or 
grey,  and  other 
colours.  Again, 
a  higher  priced 
tile,  costing 
about  1  s.  6d. 
each,  of  hand- 
painted  flowers 
and  mottled 
ground,  is  a 
most  useful  one 
for  inserting  in 
wooden  struc- 
tures. One,  No. 
3136,  6  inches  g 
by  6  in  size  is  a  g 
group  of  Moon  fj 
Daisies  in  low 
relief  and  natu- 
ral colouring  on 
a  sage  -  green 
background  and 
rough  and  bold 
in  its  style,  sug- 
gesting a  higher 


FIG,    53.— DRAWING-ROOM   (AS   IN  FIG.   £z)   RE-CLOTHED. 


class  of  decora- 
tive art  than 
many  of  a  far 
higher  price  and 
more  mechani- 
cal finish. 

The  Burman- 
tofts  faience  of 
Messrs.Wilcock 
and  Co.,  of  Bur- 
mantofts,  Leeds, 
bids  fair  to  hold 
the  foremost 
place  in  decora- 
tive materials. 
A  thoroughly 
natural  use  of 
the  material  is 
the  chief  point, 
combined  with 
excellent  colour, 
and  very  high- 
class  designs.  I 
know  no  tiles, 
ancient  or  mo- 
dern,more  beau- 
tiful, and  at  the 
same  time,  more 
thoroughly  tiles 
and  not  square 
china  paintings 
than  those 
issued  by  this 
firm.  It  would 
be  a  pleasure  to 
linger  over  al- 
most every  pat- 
tern in  their 
b  eau  t  ifully- 
printed  cata- 
logue, but  a  ra- 
pid glance  must 
suffice.  All  the 
tiles  quoted  are 
to  be  understood 
as  in  low  relief 
self-colours,with 
a  high  glaze, 
the  prominent 
colours  being  a 
splendid  golden 
yellow,  equal  to 
the  Japanese  in 
its  depth  of 
colour  ;    a    dull 
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but  warm  peacock-grey,  and  a  deep  almost  blood 
crimson.  The  effect  of  the  coloured  glaze  on  the 
modelled  surface  is  to  produce  what  artists  know  as 
"broken  colour,"  that  is,  in  the  hollows  a  richer 
deeper  shade,  while  the  reliefs  holding  less  colour 
emphasize  the  design  by  lighter  shades.  The  prices 
begin  at  4d.  each  for  3-inch  tiles,  while  a  variety  of 
2-inch  squares,  oblong  panels,  and  other  shapes,  give 
a  larger  choice  than  any  other  series  I  know,  in  shapes 
other  than  square. 

A  most  useful  series  is  No.  105.  Quaint  geometri- 
cal patterns  at  6d.  each,  and  most  useful  animal 
subjects  .boldly  modelled  on  a  scaly  background,  is. 
each.  Many  of  the  tiles  are  so  arranged,  that  several 
fit  together,  and  form  one  long  picture,  such  as  Nos. 
108  and  109,  where  birds  seated  on  a  perch,  running 
throughout  the  six  patterns,  are  most  beautiful,  and 
well  adapted  for  a  row  in  the  overmantel  just  above 
the  grate.  These  cost  is.  6d.  each  ;  and  in  point  of 
decorative  effect,  would  be  difficult  to  rival  with  equal 
cost  in  any  other  part  of  the  room.  Other  series 
unite  in  upright  order  for  side  panels,  while_  some 
complete  a  border  for  the  whole  grate.  Want  of 
space  alone  forbids  my  saying  more  of  these,  as  I 
think  of  all  the  materials  at  hand  none  are  so  good  and 
so  likely  to  be  effective,  the  self-colour  prevents  the 
spotty  effect  'of  some  tiles,  and  gives  repose,  while 
the  rich  colour  itself  is  most  valuable. 

The  Papyrotile  I  have  so  often  referred  to,  that  a 
mere  mention  will  suffice  ;  its  merit  of  cheapness  and 
easy  application  will  always  make  it  a  useful  feature 
in  amateurs'  eyes.  Of  late  I  found  some  little  diffi- 
culty has  occurred  in  obtaining  thein,  by  some  of  my 
readers,  but  I  hope  it  was  only  some  temporary  cause, 
and  that  they  are  not  out  of  the  market. 

Now  leaving  tiles,  the  Liucrusta  comes  naturally 
next.  Of  this  beautiful  material  less  need  be  said, 
only  because  its  increasing  popularity  renders  it  un- 
necessary. Very  low  in  cost,  easy  of  application,  and 
capable  of  after  decoration  to  any  extent.  A  most 
pleasant  surface  for  amateur  painters,  pliable  and 
easy  to  cut,  it  seems  the  first  of  all  materials  for  the 
amateur's  use.  The  Lincrusta  Company,  9,  Berncrs 
Street,  IV.,  send  very  beautifully-executed  photo 
prints  for  inspection  to  any  would-be  purchaser,  that 
it  is  needless  to  detail  the  different  varieties.  I  may 
give,  as  example,  the  popular  Sunflower,  all-over 
pattern,  No.  127,  2s.  the  yard  ;  and  notice  that  the 
friezes  and  borders  are  most  useful  and  cheap,  those 
at  6-inch  wide,  is.  the  yard,  while  the  i-inch  and 
narrower  ones  range  from  2d.  upwards.  The  panels, 
though  rather  limited  in  variety  at  present,  are  so  good, 
that  one  would  be  hard  to  please  who  could  not  soon 
be  suited.  While  the  prices  are  so  moderate,  that 
anybody  may  enrich  his  woodwork,  and  (be  it  said  in 


a  low  whisper)  hide  the  rough  surfaces  of  his  panels 
by  covering  them  with  Lincrusta. 

Last    of    the    materials    to    be   noticed,    is   one 
much   less   known   than    it    deserves,    though   daily 
growing  in  favour,  is  the  Japanese  Leather  Paper.     I 
fear  (as  I  heard  Mr.  Oscar  Wilde  remark  a  few  days 
ago),  that  the  name  suggesting  an  imitation  is  against 
it  ;  but   the  material   itself  reproduces  much  of  the 
effect  of  the  gorgeous   gilded  leathers  of   the  past, 
being  low  relief  surface  in  different  metallic  colours — 
either  gold,  or   varying  copper,   silver,   or    crimson- 
green,    and   other   bronzes.      Those    who   know   the 
Plantyn  Museum  at  Antwerp  will  remember  the  beauty 
of  the  old  leather  wall  surfaces,  now  practically  within 
anybody's  reach.    This  material  is  even  more  beautiful 
in  perhaps  a  less  extended  field  than   Lincrusta,  and 
is  all  ready  finished  requiring  only  a  strong  paste  to 
stick  it  on.     Those  who  saw  the  Alma  Tadema  col- 
lection  at   the   Grosvenor  Gallery,   will   perhaps   re- 
member a  large  oil  painting,  framed  in  a  wide  flat 
border  of  this  paper,  an  exceedingly  good  effect  being 
gained  at  small  cost  or  trouble.     It  may  be  obtained 
of  Messrs.  C.  Hindley  and  Co.,  of  290,  Oxford  Street, 
who  are,  I  believe,  willing  to  cut  a  few  yards  for  those 
who  do  not  care  to  take  the  whole  length.   The  patterns 
are  so  numerous,  that  I  can  only'notice  a  few.     One, 
No.  286,  very  useful  is  a  series  of  peacock  feathers  in 
gold  and  green  (also  entirely  in  gold)  this  costs  20s., 
the  piece  of   12  yards,  a  yard  wide.     Another,  No. 
126,  in  high    relief,  gold   conventional   foliage   in  a 
crimson   bronze   ground,    costs  the   same  ;  while    a 
Japanese   design,   No.    342,  of  birds  with   outspread 
wings  on  a  diaper  ground,  all  pale  gold,  costs   25s.  a 
piece.     One,  No.  32S,  beautiful  all-over  floral  patterns 
in  granulated  gold  over  red,  showing  through  in  the 
high  reliefs,  is  also  25s.     I  shall  often  allude  to  these 
in  papers  yet  to  come,  but  I  feel  that   a  few  words 
on    them    now    will    tend    to    simplify  future   allu- 
sions. 

In  bringing  to  a  close  my  remarks  on  articles 
suitable  for  decorative  purposes,  I  may  say  that  as  in 
these  days  of  subtle  advertisements,  one  is  cautious  in 
reading  notices  of  new  material.  I  am  personally  un- 
known to  all  the  makers  of  these  goods,  and  only  by 
the  courtesy  of  their  replies,  and  quotations  from  their 
published  lists,  have  chosen  some  things  which  I 
know  are  good,  and  worth  others'  knowing  also,  who 
may  be  so  situated  as  to  be  less  able  to  see  for  them- 
selves the  various  novelties  of  the  decorative  trade. 

The  overmantel  shown  in  No.  50  is  one  that 
derives  its  chief  decoration  from  the  tiles  that 
surround  the  grate,  though  the  woodwork  itself  helps 
the  effect  to  a  greater  extent,  than  a  casual  glance 
would  suggest.  The  tiles  shown  are  merely  rough  in- 
dicators   of  the  Burmantofts  faience,   the   series   of 
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zoological  subjects  being  the  one  from  which  these 
were  chosen.  Where  variety  is  so  easily  obtained,  it 
is  a  pity  to  give  the  whole  an  effect  of  machine  work 
by  repeating  any  pattern  in  the  panels,  the  colour 
would  be  best  if  kept  alike  for  the  whole  fourteen. 

The  woodwork  is  explained  by  the  drawing  ;  the 
framing  of  the  lower  portion  is  the  same  as  in  several 
of  the  other  patterns,  small  simple  brackets  apparently 
starting  from  the  floor  carry  the  first  shelf.  (I  say 
apparently,  as  to  save  the  waste  of  working  and  so 
long  a  bracket,  the  part  that  actually  curves  out 
may  be  fixed  to  the  top  of  a  plain  slip  of  wood.) 
Shaped  brackets  of  a  larger  size  carry  a  wider 
shelf  above,  with  a  simple  edging,  workable  with 
centre  bit  and  key  saw,  to  give  increased  weight  to 
the  top  portion.  The  panels  are  intended  to  be  filled 
with  looking-glass,  small  corner  pieces  repeating  the 
large  brackets  on  a  small  scale.  The  grate  is  pur- 
posely shown  of  the  most  common  place  and  mean 
type,  that  the  mantel  may  rest  on  its  own  merits.  I 
need  not  say  how  greatly  the  effect  would  gain  by  the 
insertion  of  one  of  Messrs.  Barnard  &  Bishop's,  or 
similarly  designed  grates,  which  are  beautiful  in  them- 
selves, and  add  wonderfully  to  the  whole  work. 

The  design,  Fig.  51,  is  to  show  a  simple  way  of 
emphasizing  a  very  small  grate,  and  grouping  the  gas 
brackets  as  part  of  the  design;  the  shelf  should  be 
carried  round  each  side  of  the  chimney-breast,  as  well 
as  in  the  front,  though  not  shown  in  the  drawing.  If 
this  is  done  the  single  upright  at  each  side  of  the  grate 
should  be  doubled  with  tiles  between,  as  in  Fig.  50,  so 
that  the  brackets  in  place  of  resting  against  the  wall 
should  spring  from  the  edge  of  the  angle  to  carry  the 
side  shelves.  The  panels  and  top  narrow  shelf  should 
also  be  carried  round  if  either  part  is  so  made,  that 
the  whole  may  be  in  keeping. 

Figs.  52  and  53  are  intended  to  show  like  an  illus- 
trated advertisement,  "before"  and  "after"  applica- 
tion of  the  specific,  in  this  case,  amateur's  skill.  The 
mark  I  aimed  at  was  to  enable  a  tenant  to  re-dress  a 
mantel,  without  parting  with  the  old  style  of  chimney 
glass,  and  without  in  any  way  removing  or  altering 
any  fixture.  It  will  be  seen  at  once  that  any  attempt 
at  scale  or  measurement  is  impossible  ;  but  the  whole 
plan  may  be  adapted,  with  no  important  alteration,  to 
any  size  required. 

First  note  that  the  marble  chimney-piece  in  Fig. 
52  is  masked  entirely,  boards  at  side  extending  to 
full  height  of  the  required  structure ;  these  are 
shaped  to  carry  the  apparent  mantel-board  (I  say  ap- 
parent, because  the  real  mantel-shelf  is  supposed  to 
be  bordered  as  it  were  with  wood,  velvet  or  other  stuff 
being  laid  over  the  centre;;  and  the  canopy  and  top 
shelf  as  welL  The  width  of  the  side-boards  extending 
as  they  do  from  floor  to  the  ceiling,  or  near  it,  makes 


the  structure  sufficiently  vide  to  stand  in  its  own 
strength,  so  that  a  slight  fixing  to  the  wall  (as  an 
ordinary  mirror)  is  all  that  will  be  needed.  The  inner 
sides  of  the  grate  have  fitted  boards  just  touching  the 
back  of  the  permanent  structure,  and  kept  together  by 
the  cross-piece  over  the  iron  grate,  and  the  pieces  of 
skirting  at  foot.  Thin  wood  panels,  covered  with  Lin- 
crusta,  or  similar  material,  hide  the  marble  from  sight. 
Above  the  shelf,  inside  pieces  touch  the  face  of  the 
glass  itself,  a  shelf  at  bottom  covers  the  lower  gilt 
rail,  while  the  shelf  above,  supported  at  either  side, 
appears  to  divide  the  one  large  pane  into  a  lower 
panel,  and  a  moderate  sized  square  above.  It  will  be 
seen  that  the  backing  of  the  sides,  as  below,  are  in 
advance  of  the  surface  of  the  glass,  so  allow  ample 
room  to  enclose  the  frame.  The  backing  is  carried 
in  a  cove  below  the  top  shelf.  •  The  other  woodwork 
is  of  ordinary  description,  but  includes  rather  more 
elaborate  detail,  involving  a  lathe  and  some  amount 
of  skill  in  the  filling  of  the  various  parts.  But  as  the 
cost  of  the  whole  overmantel,  purchased  ready  made, 
would  run  into  a  large  number  of  pounds,  it  is  evident 
that  a  similar  effect  may  be  obtained  by  a  very  few 
shillings  spent  in  material,  plus  a  great  deal  of  labour, 
which  is  to  the  energetic  amateur  an  actual  pastime. 
If  other  details  require  explaining,  the  columns  of 
Amateur  Work  are  always  open  for  questions,  which 
I  will  answer  at  once,  as  this  adaption  of  old  material 
must  necessarily  vary  in  ever)-  case  ;  and  the  very 
hindrance  at  first  often  gives  a  novel  effect,  when 
overcome. 

(To  be  confimted.) 
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XI,— VOICING  AND  TONING— DEFECTS  AND  THEIR 
REMEDIES  (continued)  —  PAPER  PIPES-METAL  PIPES. 

Paper  Pipes. 
PEN  DIAPASON.— In  this  stop  both 
the  upper  and  lower  edges  of  the  lan- 
guid are  slightly  bevelled, the  lower  edge, 
however,  but  very  slightly.  The  voicing 
nicks  on  the  Tenor  C  languid  should  be 


about  twelve  to  the  inch,  and  nearly  -^  inch  deep,  and 
so  cut  that  they  are  widest  near  the  top  of  the  flat  edge, 
and  die  away  on  both  bevels.  These  voicing  nicks  may 
be  cut  quite  perpendicular,  or  may  be  slightly  converg- 
ing inwards  towards  the  centre  of  the  upper  lip,  so  that 
the  tendency  is  to  prevent  the  wind  impinging  on 
the  sides  of  the  mouth.  The  rule  which  I  have  re- 
ferred to  for  regulating  the  distance  apart  of  the 
voicing  nicks  in  wood  pipes  applies  equally  well  in  the 
case  of  paper  or  metal  pipes.    To  set  the  card  out  for 
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either  of  these  describe  a  circle  the  same  diameter  as 
the  internal  diameter  of  the  largest  pipe  of  each  stop 
which  you  propose  to  voice,  and  set  off  the  width  of 
the  mouth,  whatever  it  may  be,  at  the  lower  part  of 
the  circle,  and  then  divide  it  into  spaces  equal  to  the 
distance  apart  from  centre  to  centre  of  the  nicking 
for  that  particular  pipe,  and  draw  sloping  lines 
from  each  division  up  to  the  centre  of  the  top  of  the 
circle.  The  width  of  the  mouth  of  any  pipe  of  the 
stop  being  taken  in  the  compasses  and  set  off,  so  that 
the  points  of  the  compasses  just  touch  the  two  outside 
sloping  lines,  draw  a  horizontal  line  through  these 
points,  and  you  will  find  it  divided  in  exactly  the  same 
proportion  as  the  larger  one,  as  already  explained  in 
regard  to  pipes 
made  of  wood. 

It  will  be  ob- 
served that  the 

FIG.   125.— PENKNIFE-BLADE 
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triangular-shaped  piece  of  steel,  running  off  to  a  point, 
and  having  a  sharp  edge,  which  will  be  found  very 
useful  for  the  larger  pipes.  For  the  very  small  pipes, 
tools  similar  to  Figs.  125  and  126,  but  ground  very 
much  thinner  at  the  point  ends,  will  be  necessary. 
Fig.  128  is  a  similar  tool,  but  ground  to  a  sharp  edge 
on  both  sides  of  the  sloping  end.  This  last  tool  is 
used  to  make  nicks  on  the  inside  edge  of  the  lower  lip 
of  the  pipes,  corresponding  to,  but  very  much  finer 
than,  those  on  the  edge  of  the  languid.  The  upper 
octaves  of  the  pipes  will  not  require  the  lip  nicked  in 
this  way,  and  it  should  not  be  done  to  any  of  the 
pipes  until  it  has  been  ascertained  that  they  sound 
properly,  and  that  the  wind  is  properly  directed  on  to 

the  upper  lip, 
or  if  this  is  not 
the  case,  it  may 
be  necessary  to 

FOR    NICKING  PAPER   PIPES. 


FIG.    126.— BRADAWL   CROUND  TO  TRIANGULAR   SHAPE.— A,    SECTION. 


FIG.    127.  — POINTED  TRIANGULAR-SHAPED   STEEL.— A.  SECTION. 


FIG.  I3P.  — TUNING 
HORN. 

edge  of  the  lan- 
g  u  i  d ,  when 
nicked,  will  re- 
semble the  edge 


FIG.    128. — NICKING  TOOL 

FOR    INSIDE   OF  LIP. 

A,    SECTION. 


FIG.  129.— TUNING  CONE. 


FIG.  131.— TUNING   KNIFE  FOR   REEDS. 


of  a  thick  saw  with  the  points  or  teeth  blunt,  but  as  the 
pipes  run  smaller,  the  nicks  get  finerand  closer  together, 
and  the  teeth  then  become  sharper.  If  the  pipes  are 
voiced  before  they  are  put  together,  the  nicks  can  be 
made  with  a  fine  tuning  file  ;  but  if  the  voicing  is  left 
till  the  pipes  are  completed,  the  nicks  will  be  made 
with  the  tools  shown  in  Figs.  125  to  128,  which  are 
conveniently  shaped  for  getting  at  the  edge  of  the 
languid,  notwithstanding  the  smallness  of  the  wind- 
way.  Fig.  125  is  a  penknife  blade,  ground  very  fine, 
and  fixed  in  a  straight  thin  handle,  like  a  penholder. 
Fig.  126  is  a  bradawl,  ground  to  a  triangular  shape, 
and  drawn  to  a  point,  the  lower  edge  being  sharp  like 
a  knife,  and  this  tool  is  also  fixed  in  a  thin  handle, 
and  all  of  them  are  held  in  exactly  the  same  way  as 
you  would  hold  a  pen  when  writing.    Fig.  127  is  a 


take  a  little  off 
the  inner  edge 
of  the  lip  as 
described    later 


on,  when  dealing  with  defects.  In  fact,  this  nicking 
of  the  lip  should  be  the  final  operation,  and  should  be 
done  very  lightly. 

The  mouth  of  the  Open  Diapason  should  be  cut 
up  one-fourth  of  its  diameter,  and  the  upper  lip  left 
rather  sharp  on  its  outside  edge.  Windway  barely 
rs  inch  wide  for  Tenor  C,  and  decreasing  to  less 
than  half  this  for  the  smallest  pipe. 

The  Flute  is  voiced  in  exactly  the  same  way  as 
the  previous  stop,  but  the  nicks  are  rather  finer  and 
closer  together,  and  voiced  rather  softer  than  the 
Open  Diapason.  Mouth  cut  up  one-fifth  of  its 
diameter,  and  the  windway  a  scale  or  two  smaller 
than  the  diapason,  say  Tenor  C  of  Flute  made  the 
same  size  as  the  D  of  the  Open  Diapason. 

Flageolet.— Nicks  and   windway   still   finer  than 
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those  of  the  Flute  pipes  of  the  same  length.  Mouth 
cut  up  rather  more  than  one-sixth  of  the  diameter ; 
upper  lip  very  slightly  rounded  on  front  edge.  The 
holes  in  the  feet  should  be  coned  very  small.  These 
pipes  should  be  softer  in  sound  than  the  Flute,  and 
care  must  be  taken  to  secure  this  result,  especially  in 
the  top  octave,  which  always  has  a  tendency  to  sound 
screamy. 

Keraulophon. — The  nicking  and  windway  of  this 
stop  should  be  almost  as  fine  as  that  of  the  Flageolet, 
and  the  mouth  cut  up  barely  one-third  of  its  diameter, 
the  edge  of  the  upper  lip  rather  thin  and  not  rounded 
on  the  outside  edge.  The  holes  through  the  sliding 
caps  at  the  top  of  the  pipes  have  already  been  referred 
to  in  page  S"  of  Vol.  II. 
The  proper  tone  of  this 
stop  is  rather  soft  and 
string)',  and  somewhat 
pungent. 

Gemshorn. — N  icki  ng 
and  windway  about  the 
same  as  in  the  Flute  ; 
mouth  cut  up  about  one- 
third  of  its  diameter, 
and  edge  of  upper  lip 
left  sharp  and  rather 
thin. 

Stopt  Diapason. — 
Nicking  rather  wider 
apart,  but  the  same 
depth  as  in  Open  Dia- 
pason of  same  length, 
windway  rather  wider. 
Mouth  cut  up  barely 
one-third  of  its  diame- 
ter ;  upper  lip  thick  and 
rounded  on  front  edge, 
if  a  full  round  tone  is 
required.  If  what  is 
termed  the  quintaton  or  harmonic  tone  is  preferred, 
the  mouths  should  be  cut  up  rather  higher,  and  the 
lips  made  thinner  and  sharper  on  the  outside  edge. 
The  upper  lips  of  this  stop  are  slightly  arched,  as  de- 
scribed in  instructions  for  making. 

Lieblich  Gedacht. — Very  similar  to  the  Stopt  Dia- 
pason, but  voiced  rather  softer.  The  mouth  should  be 
cut  up  barely  one-third  of  its  diameter  ;  upper  lip  may 
be  either  straight  or  arched,  according  to  taste,  and 
slightly  rounded  on  front  edge.  A  full  supply  of  wind 
should  be  allowed.  The  original  Lieblich  Gedacht 
was  made  of  metal  with  an  arched  opening  for  the 
mouth,  and  no  flattening  or  bay-leaf,  as  it  is  termed, 
to  form  the  upper  lip. 

Violoncello. — The  nicking  of  this  stop  must  be  as 
fine  as  that  of  the  Flute,  the  mouth  cut  up  barely  one- 
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PIPE  WITH  LANGUID 
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third  of  the  diameter,  and  the  upper  lip  left  rather 
sharp  on  the  outside  edge.  The  windway  should  be  the 
same  as  that  of  the  Flute.  This  stop,  as  well  as  all 
stops  intended  to  give  a  crisp  stringy  tone,  should  be 
coated  with  white  hard  varnish  either  over  the  oil 
paint,  or  used  instead  of  it,  both  inside  and  outside  the 
pipes.  If  paint  only  is  used  it  gives  the  tone  sweet- 
ness and  fulness,  but  not  crispness,  which  latter 
quality,  in  stops  like  the  Keraulophon  and  Violoncello, 
is  the  great  desideratum. 

Paper  pipes  are  subject  to  the  same  defects  as 
other  pipes,  but  the  treatment  for  the  cure  of  some  of 
them  will  be  rather  different  to  that  of  wood  pipes. 
Windiness,  caused  by  the  wind  not  being  properly 
directed  on  to  the  upper 
lip,  may  be  detected  in 
the  same  way  as  de- 
scribed for  the  wood 
pipes,  viz.,  by  holding 
the  hand  over  the  mouth 
of  the  pipe  while  it  is 
sounding.  If  the  wind 
is  directed  outside  the 
pipe  it  may  be  cured  by 
introducing  a  slip  of 
glass-paper  into  the 
windway,  and  taking  the 
least  bit  oft"  the  edge  of 
the  languid  by  gently 
working  the  glass-paper 
up  and  down.  If,  how- 
ever, the  wind  is  direct- 
ed too  much  inside  the 
pipe,  introduce  a  very 
thin  knife  blade,  or  strip 
of  thin  metal,  into  the 
windway,  so  that  merely 
by  pressure  the  slope  of 
the  edge  of  the  languid  is 
slightly  altered,  and  this  will  often  be  sufficient  to  cause 
the  wind  to  be  properly  directed  to  the  edge  of  the  upper 
lip.  If,  however,  this  does  not  effect  a  cure,  recourse 
must  be  had  to  the  slip  of  glass-paper,  and  a  little 
taken  off  the  inside  edge  of  the  lower  lip,  so  as 
to  widen  the  windway.  If  a  windway  should  hap- 
pen to  be  too  wide,  it  may  often  be  remedied  by 
simply  pressing  the  lower  lip  a  little  inwards  with  a 
flat  piece  of  wood,  taking  care  to  proceed  very  cau- 
tiously, so  as  to  avoid  cracking  the  foot  of  the  pipe.  If 
the  upper  lip  projects  too  much,  that  may  be  pressed 
in  in  the  same  way,  or  if  it  does  not  project  enough, 
the  sides  of  the  pipe  may  be  gently  pressed  with  the 
finger,  so  as  to  throw  the  lip  forward,  taking  care  not 
to  damage  the  pipe.  If  the  defects  cannot  be  remedied 
by  these  means,  the  lip  may  be  cut,  or  rather,  prised 


fig.  135. 
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off  with  a  flat-bladed  knife  ;  and  if  it  is  required  to  be 
further  in,  rub  down  the  surface  of  the  pipe  with  glass- 
paper,  and  then  glue  on  a  new  lip,  after  testing  it  in  its 
position  on  the  pipe.  If  the  lip  is  required  to  project 
more,  cut  a  false  lip  of  cardboard  of  the  requisite 
thickness,  cut  a  V-shaped  piece  out  cf  it,  and  glue  it 
on  to  the  pipe,  and  then  glue  on  the  wood  lip  over  the 
card. 

Overblowing  may  be  prevented  by  coning  in  the 
hole  in  the  foot  so  as  to  make  it  smaller  ;  and  this 
hole  can  be  enlarged  at  any  time  by  merely  inserting 
the  pointed  end  of  a  stick. 

Weakness  of  Tone,  Chi/fliig  or  Barking— -The  re- 
marks under  these  heads  in  the  part  dealing  with 
voicing  of  wood  pipes  will  apply  to  paper  pipes.  The 
tuning  caps  of  the  open  pipes  should  fit  moderately 
tight,  so  that,  although  they  can  easily  be  shifted  by 
hand,  they  may  have  no  tendency  to  shift  of  them- 
selves when  vibrating.  The  stopt  caps  of  the  stopt 
pipes  must  fit  perfectly  air-tight,  and  be  square  with 
the  pipes,  or  you  will  not  get  a  good  tone  ;  and  the 
leather  lining  should  be  rubbed  with  tallow  or  black- 
lead  so  as  to  ensure  smoothness  of  action. 
Metal  Pipes. 

Metal  Pipes  are  treated  somewhat  similarly  to  the 
paper  ones  in  voicing,  but  are  not  voiced  until  they 
are  completely  put  together.  I  cannot  advise 
amateurs  to  make  either  metal  or  reed  pipes,  but  the 
former  may  be  purchased  unvoiced,  as  it  will  effect  a 
saving  of  about  20  per  cent,  on  the  cost  of  each  stop. 
The  tuning  nicks  arc  cut  on  the  thin  sloping  edge  of 
the  languid,  so  as  to  cause  the  edge  to  resemble  the 
edge  of  a  saw  with  the  teeth  rather  blunt.  The  tools 
used  are  those  shown  in  Figs.  125  to  128,  and  the 
inside  of  the  lower  lips  must  be  nicked  finely  as 
described  for  paper  pipes.  The  nicks  in  Tenor  C 
Open  Diapason  are  -^  inch  deep  and  rV  inch  apart, 
and  are  reduced  gradually  as  the  pipes  run  smaller, 
until  for  the  smallest  pipes  they  become  mere  scratches. 
Follow  the  instructions  given  for  the  voicing  of  paper 
pipes  as  regards  the  relative  sizes  of  the  nicking  of 
various  stops  as  compared  with  the  metal  Open  Dia- 
pason ;  the  heights  of  the  mouths  and  the  cutting  of 
the  upper  lips.  As  I  recommended  in  the  case  of 
wood  pipes  that  the  amateur  should  practise  nicking 
on  spare  pieces  of  wood,  so  I  would  even  more  strongly 
urge  that  the  novice  should  practise  on  spare  pieces 
of  metal  before  attempting  to  voice  a  metal  pipe. 
These  pipes  require  very  careful  handling  or  they  will 
soon  be  ruined.  It  would  be  advisable  to  have  a  few 
small  blocks  of  wood  with  semicircular  hollows  cut  in 
their  upper  surface,  and  of  different  sizes,  so  that  two 
of  them  laid  a  little  distance  apart  would  form  a  firm 
support  for  a  pipe  when  laid  down  for  voicing,  or  for 
painting  and  decorating. 


It  very  often  happens  that  the  lips  of  metal  pipes 
get  pressed  inwards,  and  if  this  is  the  case  with  any  of 
your  pipes  the  defect  can  be  remedied  by  drawing  the 
lip  forward,  by  carefully  inserting  a  flat  strip  of  thin 
metal  bent  thus,  |  If  at  any  time  you  require 

to  press  the  lips  inwards  in  order  to  reduce  the  wind- 
way,  or  to  reduce  the  convexity  of  the  upper  lip,  on  no 
account  give  way  to  the  impulse  to  do  it  by  pressing 
your  thumb  on  the  lip,  as  the  probability  is  that  if  you 
do  the  pipe  may  be  spoilt.  Take  a  flat  piece  of  thin 
wood,  or  the  flat  blade  of  a  table  knife,  and  gently  press 
the  lip  with  that.  Another  common  occurrence  is  that 
the  languid  is  either  too  low  or  too  high.  Fig.  133 
shows  it  too  low,  and  it  will  be  seen  that  the  wind  shoots 
into  the  pipe  instead  of  on  to  the  upper  lip,  and  the 
pipe  consequently  does  not  sound  or  only  in  a  very 
modified  way.  To  remedy  this,  take  a  stout  wire  with 
a  smooth  and  slightly  rounded  end  to  it,  pass  it  up 
through  the  foot  of  the  pipe,  and  gently  press  the 
languid  upwards  ;  taking  care  not  to  press  it  near  the 
bevelled  edge.  If  the  languid  is  too  high,  as  in  Fig. 
134,  the  wind  is  shot  out  of  the  pipe,  and  to  cure  this, 
gently  press  the  languid  downwards  with  the  flat  of  a 
table  knife,  or  thin  flat  piece  of  wood  introduced  at 
the  mouth  of  the  pipe.  Fig.  135  shows  the  languid  in 
its  proper  position,  when  the  edge  of  the  lower  lip  is 
exactly  level  with  the  notched  edge  of  the  languid. 
But  it  must  be  borne  in  mind  that  different  stops  re- 
quire slightly  different  treatment  as  regards  the  height 
of  the  languid.  For  full  fluty  tones  the  languid  should 
be  rather  low,  so  that  the  wind  may  be  directed  on  to 
the  inside  edge  of  the  upper  lip,  and  shoot  off  up 
into  the  pipe,  but  for  thin,  reedy,  or  stringy  tones  it 
should  be  rather  high  so  as  to  direct  the  wind  more  on 
to  the  outside  edge  of  the  upper  lip. 

For  cutting  up  the  mouths  and  making  the  very 
narrow  bevel  on  the  outside  edge  of  the  upper  lip,  a 
small  penknife  should  be  used  ground  to  a  flat  edge — ■ 
that  is,  there  must  be  no  bevel  at  the  edge,  as  is  often 
the  case  with  penknives — and  the  knife  itself  should 
be  held  nearly  flatwise. 

For  coning   in  the  feet  of  metal  pipes]  so  as   to 
reduce  the  windhole,  stout  metal  or  boxwood  cups  are 
used,  and  these  are  termed  knocking-up  cups. 
Pipes  Generally. 

It  must  be  understood  by  organ-builders  that  all 
the  pipes,  when  voiced  and  toned — that  is,  when  they 
all  give  the  requisite  volume  and  character  of  tone 
throughout  the  respective  stops — must  be  cut  down 
to  the  length  required  to  cause  them  to  sound  the 
proper  note,  as  described  for  the  Open  Diapason 
wood  pipes.  Metal  or  paper  pipes  are  trimmed  down 
with  a  pair  of  scissors,  which  are  more  convenient  for 
the  purpose  if  made  with  cranked  handles.  The 
metal  pipes  are  mos'.ly  tuned  by  means  of  a  tuning 
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cone,  such  as  is  shown  in  Fig.  129.  The  pipe  having 
been  trimmed  down  with  the  scissors  so  as  to  give 
almost  the  exact  sound  required,  the  cone  is  pressed 
on  the  top  of  it  like  putting  an  extinguisher  on  a  candle, 
and  then  worked  gently  round.  This  causes  the  top 
edge  of  the  pipe  to  be  slightly  coned  inwards,  and  this 
should  be  the  normal  condition  of  ail  open  cylindrical 
metal  pipes  when  in  the  organ.  Pipes  with  the  tops 
spreading  outwards  indicate  bai  workmanship.  If  it  is 
required  to  flatten  the  tone  of  a  pipe  the  cone  is  pressed 
on  it  a  litde  as  above  described,  but,  to  sharpen  the 
note,  the  pointed  end  of  the  cone  is  inserted  in  the 
top  of  the  pipe  and  the  coning  thus  lessened  slightly. 
Fig.  130  shows  a  tuning  horn,  which  is  merely  a 
handle  with  a  cone  on  each  end  in  inverted  order,  so 
that  it  can  be  used  either  to  open  or  close  in  a  pipe, 
and  being  long  it  can  be  pushed  down  in  among  taller 
pipes  when  they  are  in  their  places  on  the  sound- 
board. Care  should  be  taken,  when  tuning,  that  the 
cones  are  not  used  in  such  a  manner  as  to  split  the 
pipes. 

Some  metal  pipes,  such  as  the  Horn  Diapason, 
and  all  show  pipes,  are  tuned  by  means  of  a  tongue 
cut  out  near  the  top  of  the  pipe.  It  is  necessary  that 
most  show  pipes  should  be  much  longer  than  the  tone 
length,  and  in  order  that  they  may  give  the  proper 
note  a  tongue  is  cut  out  at  the  proper  place.  This 
tongue  is  cut  so  that  it  is  three  or  four  times  as  long 
as  it  is  wide,  and  is  only  attached  to  the  pipe  at  its 
lower  extremity.  The  free  end  is  then  curled  back- 
wards by  means  of  a  pair  of  round  nosed  pliers,  and 
by  curling  it  up  tighter  the  slot  is  brought  lower  down 
and  the  tone  is  sharpened,  but  if  it  is  uncurled  a  little 
the  lower  end  of  the  slot  is  closed  a  trifle,  and  the 
tone  of  the  pipe  is  thus  flattened.  Paper  pipes  could 
be  tuned  in  this  way  by  cutting  a  slot  clean  out,  say 
3  inches  long  by  J  inch  wide  for  a  4  foot  pipe,  and 
inserting  a  tongue  of  soft  tin  or  zinc  in  the  bottom  end 
of  the  slot.  Paper  pipes  could  also  be  tuned  by  shades 
in  the  same  way  as  wood  pipes,  by  making  the  bent 
part  narrow  and  inserting  it  in  the  thickness  of  the 
pipe.  I  however  prefer  the  sliding  caps.  Some  deli- 
cate toned  pipes  are  luned  by  means  of  long  ears  at 
the  sides  of  the  mouths. 

Fig.  131  is  a  tuning  knife,  which  is  used  for  tuning 
reed  pipes.  A  little  hooked  wire  projects  from  the 
top  of  the  boot  of  the  pipe,  and  if  this  wire  is  raised 
a  little  the  tone  is  flattened,  if  depressed  the  tone  is 
sharpened,  and  this  is  done  by  hooking  the  sloping 
blade  of  the  knife  in  the  wire. 

Fig.  132  shows  a  mop  made  of  a  bunch  of  wool 
tied  on  a  wire  handle,  and  is  used  when  tuning  mix- 
tures. None  of  the  organs  which  I  have  described 
possess  a  mixture,  which  consists  of  three  or  more 
rows  of  pipes  on  one  s'ide  ;  hut  some  of  my  readers 


may  have  an  organ  in  their  possession  in  which 
there  is  such  a  stop.  !n  order  to  tune  these  pipes  it 
is  necessary  to  silence  all  except  the  one  that  you  are 
engaged  on,  and  this  may  be  done  by  inserting  a  mop 
in  each  of  the  other  pipes  affected  by  touching  the 
same  key. 

It  will  be  seen  from  the  foregoing  that  voicing  and 
toning,  though  not  in  itself  very  difficult,  requires  an 
immense  stock  of  patience  and  tact,  and  it  may  be 
necessary  to  go  over  each  stop  many  times  before  a 
satisfactory  result  is  obtained.  I  would,  however, 
urge  the  amateur  not  to  be  disheartened  if  he  finds 
that  some  of  his  pipes  prove  very  obstinate,  for  even 
with  professional  hands  it  is  a  tedious  job  to  get  all 
into  order,  and  it  is  no  uncommon  thing  for  them  to 
have  to  throw  aside  a  pipe  altogether,  and  substitute  a 
fresh  one. 

The  actual  tuning  of  the  instrument  must  form  the 
subject  of  another  chapter. 

WOOD  CARVING  FOR  AMATEURS. 
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VII, -EBONY  CARVING  (continued)— INCISING. 

GAVE  directions  in  my  last  paper  for 
carving  brooches  and  ear-rings  in  ebon)', 
and  will  now  give  a  few  hints  as  to  the 
best  plan  to  be  adopted  in  manufactur- 
ing bracelets.  Where  a  single  pair  only 
are  required,  it  is  best  to  prepare  the  ebony  in  slips  of 
the  requisite  width,  both  for  the  centre-pieces  and  for 
the  small  blocks  composing  the  remainder  of  the 
bracelet.  After  cutting  these  slips,  they  should  be 
planed  slightly  hollow  on  the  inside,  and  the  sides 
also  planed  so  as-  to  fit  closely  together,  and  then 
cut  into  lengths  rather  longer  than  the  width  of  the 
bracelet. 

These  blocks  can  now  be  glued  on  a  circular  piece 
of  deal,  of  the  size  of  the  inside  of  the  bracelet,  and 
the  edges  and  outside  regulated  in  the  turning  lathe, 
until  the  requisite  thickness  and  width  is  obtained  ; 
and  if  the  bracelet  is  to  be  carved  in  relief,  the  depth 
of  the  background  can  also  be  indicated. 

In  the  case  of  the  centre-pieces,  it  is  not  of  much 
use  to  regulate  the  edges  of  these,  as  they  will  pro- 
bably be  of  an  oval  shape,  and  must  be  cut  with  the 
saw,  and  filed  true  before  being  carved.  The  design 
can  now  be  carved  on  the  small  blocks,  which,  when 
finished,  will  require  two  small  holes  bored  through 
each  piece,  as  at  A,  Fig.  41,  and  these  holes  can  easily 
be  bored  in  the  lathe.  In  the  case  of  the  centre-piece, 
these  holes  should  be  countersunk,  in  order  to  admit 
of  the  knots  of  the  small  round  elastic,  on  which  the 
blocks  are  threaded,  and  which  serve  to    keep    the 
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FIG.  41.  — CARVED  EBONY  BRACELET. 

A,  Bracelet  complete     B,  Centre. 
C,  Side  piece. 


bracelet  together.  To  ensure  uniformity,  the  holes 
should  all  be  bored  at  equal  distances.  After  this  has 
been  done,  the  bracelet  may  be  considered  complete. 

The  ornamentation  may  consist  either  of  a  relieved 
design,  or  the  centre-piece  only  may  be  in  relief,  and 
the  remainder  of  the  pattern  may  be  incised,  as  in 
Fig.  41.  It  is  a  mistake  to  make  these  bracelets  too 
heavy,  but  the  size  must,  of  course, 
be  left  to  the  individual  fancy  of  the 
amateur,  as  the  design  I  have  given 
is  only  offered  as  a  suggestion. 

Other  articles  of  personal  orna- 
ment may  be  carved  in  ebony,  such 
as  pins  for  the  hair,  buttons,  etc.,  but 
in  every  case,  it  is  better  to  leave 
the  wood  dull,  and  not  brightly 
polished. 

I  will  now  give  a  few  directions 
for  incised  work,  which  will  be  of 
service  to  all  amateur  wood  carvers. 

This  kind  of  surface  decoration 
is  most  effective  when  in  black  and 
gold,  the  surface  being  in  bright 
polished  black,  and  the  lines  and 
other  ornamentation  gilded.  This  style  of  decoration 
consists  in  the  design  being  simply  incised,  or  in  first 
incising  the  lines  round  the  object,  and  then  carving 
the  surface  within,  to  correspond  with  the  various 
parts  of  the  design.  The  ground  is  thus  left  standing, 
and  the  object  is  sunk  below  the  level  of  the  ground, 
although  the  surface  of  the  ornament  itself  is  carved, 
an  example  of  which  is  seen  in  Fig.  42,  the  surface 
of  the  design  being  indicated  by  the  section  along  the 
line  A  A. 

Incised  work  is  suitable  for 
a  variety  of  articles  used  in  in- 
door decoration,  and  is  often 
applied  most  effectively  to  the 
ornamentation  of  piano  fronts, 
furniture  of  every  description, 
brackets  and  picture  frames. 
The  work  is  easy  to  do,  needing 
only  a  thorough  command  of 
the  tools,  combined  with  deli- 
cacy of  touch,  and  a  good  eye 
for  graceful  lines,  the  manual 
labour  required  being  absolutely  nil,  and  nearly  any 
design  is  applicable. 

Incised  work  may  also  be  clone  in  any  wood,  the 
incised  portion  being  left  of  the  natural  colour  of  the 
wood,  or  stained.  The  first  process  is  to  stain  and 
polish  the  wood,  the  design  is  then  marked  on  the 
surface,  and  the  incised  portion  cut  out,  the  work 
being  again  polished,  to  obliterate  any  accidental 
scratches,  and  the  exposed  portions  of  the  design  are 


FIG.  46.— TOOLS  USED  IN  INCISED  WORK. 

A,  Spaile  Tools.    B,  Regulator.    C,  Roly-poly, 


gilded  in  oil  ;  when  the  surface  of  the  wood  is  black, 
any  mistake  or  accidental  slip  of  the  tool  is  easily 
rectified,  by  filling  up  the  cut  with  "  heel  ball,"  which 
may  be  had  from  any  shoemaker  or  leatherseller. 
There  are  several  methods  adopted  for  transfiguring 
the  design  to  the  wood.  I  will  describe  two,  and  ~^ 
allow  my  readers  to  take  their  choice.  One  plan  is  to 
trace  the  design  on  ordinary  tracing- 
paper,  and  then  to  paste  the  tracing, 
thus  obtained,  on  to  a  piece  of  card- 
board, and  to  cut  out  the  incised 
portions  of  the  design,  leaving  here 
and  there  a  narrow  strip  of  the 
cardboard  to  support  and  keep  the 
pattern  together,  as  is  done  in  stencil 
plates.  The  pattern  can  be  cut  out 
very  accurately  with  the  aid  of  the 
carving  tools,  which  will  be  found 
better  suited  to  this  purpose  than 
a  pen-knife.  The  cardboard  is  then 
placed  on  the  wood,  and  the  pattern 
either  shown  by  being  dusted  on 
with  a  "  pounce  " — composed  of  whit- 
ing enclosed  in  a  piece  of  linen — or 
marked  off  with  a  needle  point. 

Another  plan,  which,  if  not  so  effective,  certainly 
entails  far  less  work,  is  to  trace  the  design  on  tracing- 
paper,  and  then  placing  the  tracing-paper  on  the 
wood,  and  again  going  over  the  design  with  a  sharp 
point  of  ivory,  which  leaves  a  slight  indentation 
on  the  surface  of  the  polish.  Designs  consisting 
simply  of  lines  without  broader  ornament,  are  incised 
;n  either  of  the  methods  shown  in  Fig.  45,  being  cut 
with  a  veiner,  or  a  parting,  or  V  tool.  When,  how- 
ever, the  design  is  of  a  more 
complicated  nature,  consisting 
of  lines  and  floral,  or  other 
ornamentation,  and  it  is  desired 
to  curve  the  surface  of  the  de- 
sign, a  different  system  of  work- 
ing must  be  pursued.  The 
lines  should  first  be  cut  with  a 
parting  tool,  and  then  set  in  and 
regulated  with  carving  tools  of 
the  proper  shape,  after  which, 
the  ornament  should  be  treated 
in  the  same  way  as  in  the  case  of  a  panel.  I  have  in 
Figs.  43  and  44,  given  examples  of  both  kinds  of 
incised  ornament. 

Where  there  are  straight  lines  in  a  design,  the 
"  scratch  "  tool,  a  full  description  of  which  I  will  give 
in  a  future  article,  to  be  entitled,  "  Aids  to  Amateur 
Wood  Workers,"  will  prove  of  great  surface,  but  care 
must  be  taken  in  using  it,  not  to  scratch  the  surface  of 
the  polish.  Ancther  useful  little  tool  is  the  "  regulator/ 
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shown  at  B,  Fig.  46,  which  can  easily  be  made  out  of  a  piece  of 
iron  wire,  first  bending  the  wire  to  the  shape,  and  filing  to  the 
size  required,  and  afterwards  filing  in  the  teeth.  The  round 
holes  so  often  seen  in  incised  work,  are  made  by  first  roughly 
cutting  with  a  quick  tool,  and  then  regulating  with  "  roly  polies  " 
of  various  sizes.  I  give  a  sketch  at  C,  Fig.  46,  of  a  "  roly  poly," 
as  it  is  technically  termed,  and  this  also  is  easily  made  by 
first  rounding  the  point  of  a  piece  of  wire  of  the  desired  thick- 
nessj  and  then  filing  teeth  or  notches  on  the  end.  This  instru- 
ment is  used  by  being  rapidly 
twirled  round  between  the  hands, 
and  is  most  serviceable. 

As  to  the  actual  method  to  be 
adopted  in  working  these  incised 
patterns,  some  carvers  adopt  one 
plan,  and  some  another  ;  one 
man,  for  instance,  will  go  roughly 
over  the  whole  design,  and  then 
go  carefully^ over  it  again,  to  finish 
off,  whilst  another  will  finish 
completely,  piece  by  piece  of  the 
design.  In  working  scroll  lines, 
it  is  advisable  to  regulate  the 
outlines  with  carving  tools,  as 
neither  the  parting  tool  nor  veiner 
will  cut  in  every  direction  of  the 
grain  so  clean,  as  to  avoid  occa- 
sionally tearing  the  wood.  Where 
the  V  shape  is  preferred,  all  the 
intricate  portions  of  the  design 
can  be  cut  and  finished  with  the 
tools    alone.       In    incised   work, 


Section  along  A  A. 
42. — EXAMPLE  OF  INCISED 
WORK. 


FIG'.  43;-  INCISED  WORK',  NARROW  LINES. 


carving  tools  of  the  shape  shown 
at  A,  Fig.  46,  are  the  best,  and  are 
known  as  "  spade  "  tools,  probably 
owing  to  the  shape  being  some- 
what similar  to  that  useful  imple- 
ment. 

I  would  strongly  advise  any  of 
my  readers  who  may  feel  inclined 
to  try  the  incised  work,  to  avoid 
doing  it  by  gas,  or  artificial  light, 
as  it  is  very  trying  to  the  eyes, 
and  the  same  remark  holds  good 
with  reference  to  ebony  carving. 
As  to  the  best  kind  of  designs 
for  incising,  I  think  it  advisable 
to  select  those  composed  chiefly 
of  scroll  or  flowing  lines.  All 
incised  work  loses  effect,  unless 
great  care  be  taken  to  have  the 
lines  correct,  as  owing  to  the 
contrast  between  the  black  and 
the  gold,  the  smallest  defect  in 
regularity  is  at  once  apparent. 
The  best  woods  are  those  having  a  firm  close  grain, 
such  as  lime  tree  or  pear  tree,  both  of  which  in  addition 
to  being  easily  carved,  also  have  the  advantage  of  taking 
the  stain  readily  ;  coarse  and  cross-grained  woods  are  to 
be  avoided,  as  being  unfit  for  this  class  of  work. 

With  another  brief  paper,  in  which  I  shall  take 
occasion  to  give  some  instructions  on  carving  animals 
and  figures,  I  shall  bring  this  series  of  articles  to  a  close. 
I  think  I  have  touched  on  every  branch  of  the  subject 
on  which  it  was  necessary  to  write,  but  if  any  one  requires 
more  explicit  information  I  will  give  it. 
(  To  be  continued?) 
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IV,— MAKING  AND  FITTING  THE  TAIL-PIN, 

E  may  now  proceed  to  fit  this  tail-pin.     It 
is  immaterial  whether  the  hollow  centre 
is  on  the  mandrel  or  the  tail-pin,  either 
may  have  a  pointed  end,  but  it  is  abso- 
lutely essential  that  this  point,  and  also 
the  hollow  or  coned  centre,  into  which  it  fits,  shall  re- 
main truly  in  the  axial  line.     On  the  whole,  perhaps, 
it  is  as  well  to  make  the  point  on  the  mandrel.     A, 
Fig.  19,  will  represent  the  tail-pin,  made  to  receive 
the  pointed  mandrel  ;  B,  the  tail-pin  itself,  pointed  ;  C, 
the  same  in  place  with  its  nuts  and  clamping  nuts, 
the  latter  generally  added  to  prevent  the  others  from 
working  loose,  which  they  will  otherwise  be  liable  to 
do.     Now,  observe  the  advantage  of  the  cylindrical 
tail-pin  with  a  plain  body,  where  it  passes  through  the 
poppit,  over  a  mere  screwed  one,  like  D.     A  point  is 
not  easy,  especially  for  a  novice,  to  finish  to  hair's 
breadth  accuracy,  especially  if  the  lathe  on  which  it 
is  made  has  no  cone  plate  with  which  to  complete  its 
extremity.     If  it  is  absolutely  true,  and  the  screw  is 
accurately  cut  upon  it,  and  also  truly  tapped  into  the 
headstock,  it  will  remain  a  central  point  as  the  screw 
is  rotated,  but  if  it  is  out  of  truth  in  the  slightest  de- 
gree, the  point  will  describe  a  small  circle,  and  pos- 
sibly, it  will  only  be  in  correct  position  once,  or  maybe, 
not  even  once  during  its  entire  rotation  upon  its  axis. 
But  if   the  cylinder  is  true,  and  the  poppit  is  also 
accurately  bored — both  far  easier  to  accomplish  than 
accurate  screwing — if  the  point  is  true  in  one  particu- 
lar position,   and  that  position  is  marked,  the    nuts 
drawing  it  merely  to  and  fro  in  its  cylindrical  bed, 
will  not  throw  it  out  of  truth.    I  need  hardly  point  out 
to  the  amateur,  how  easily  a  bad  or  drunken  screw  is 
made,  and  how  rare  perfect  accuracy  is  in  tapping 
such  a  hole  as  that  in  the  poppit.    It  ought  to  be  both 
bored  and  tapped  while  mounted  in  a  screw-cutting 
lathe,  which  is  not,  as  a  rule,  found  in  an  amateur's 
shop,  and  even,  if  found,  is  not  always  very  skilfully 
used.     But  any  handy  man  should  be  able  to  turn  a 
short  cylinder,  and  to  cut  the  necessary  screws,  and 
also  to  tap  ordinary  nuts  decently.     But  a  few  special 
details  will,  in  the  present  case,  need  attention. 

The  cylindrical  part,  which  is  to  slide  without 
shake  in  the  headstock,  must  be  shorter  by  about  *  of 
an  inch  than  the  part  in  which  it  fits  (i.e.,  shorter  than 
the  thickness  of  the  headstock  at  this  part)  to  give  it 
sufficient  play  to  and  fro  to  allow  the  nuts  to  give  it 
motion.  Care  must  of  course  be  taken  in  measuring 
the  mandrel,  to  allow  this  distance  to  draw  the  point 
or  end  of  the  tail-pin  forward  far  enough  to  support 


it  properly,  and  something  more.     -J  of  an  inch  ought 
to  suffice  for  the  traverse,  as  the  headstock  will  pro- 
bably be  but  1  inch  thick.     Taking  it  as  an  inch,  the 
pin  will  then  have  a  central  cylindrical  part  jf  of  an 
inch  long  ;  and,  allowing  for  two  \   inch  nuts  at  each 
end,  the  screwed  ends  must  be  each  f  of  an  inch, 
making  the  total  length  2-i,  or  say  2\  inches.     It  may, 
however,  not  be  easy  to  accommodate  the  double  nuts 
inside  the  poppit,  and,  if  so,  one  must  be  used,  which 
may  then  be  a  little  thicker  than  \  of  an  inch,  -J  of 
an   inch   will   suffice,  and   if  well   fitted,   it    will  be 
little  likely  to  become  loose.      Capstan-headed  nuts 
look  the  best,  like  E,  with  holes  for  a  tommy,  but  the 
ordirfary  six-sided  ones  will  answer  as  well.      They 
should  be  faced  on  both  sides  in  the  lathe,  and  the 
outsides  filed  up  bright.     As  it  is  always  worth  while 
to  make  all  working  and  running  parts  as  well  as  pos- 
sible, do  not  be  satisfied  with  iron  for  these  cylinders, 
but  use  steel,  or  at  least,  plug  the  end  with  steel,  in 
which  the  hollow  centre  is  to  be  made,  and  harden  it- 
No  one  inexperienced  in  lathe  matters  can  con- 
ceive the  vast  difference  in  the  running  of  a  lathe, 
which  is  produced  by  attending  to  such  apparently 
trifling  details.  Compare  one  of  Holzapffel's,  or  of  any 
other  good  maker,  with  a  cheap  lathe  ;  the  first  has  . 
collar,  and  mandrel,  and  tail-pin  of  hard  steel,  while 
soft  metal  is  used  in  the  other ;  and  the  former  seems 
to  run  with  no  labour,  while  with  the  latter,  the  leg- 
work  is  something  to  be  felt  to  be  understood.     The 
lathe  seems  as  heavy  again  to  work  as  it  ought  to  be. 
Still,  we  do  not  expect  a  learner  to  make  a  very  tip 
top  affair,  and  though  he  may  use  hard  steel  here  and 
there,  he  will  hardly  do  so  in  the  mandrel  and  collar. 
But  my  advice  would  be,  do  the  work  as  well  as  you 
can,  both  as  a  lesson  in  mechanical  manipulation  and 
for  the  satisfaction  of  obtaining  as  nice  a  lathe  as  pos- 
sible, as  the  result  of  painstaking  labour.     A  3-inch 
lathe  may  be  so  made  as  to  constitute  a  very  beautiful 
and  perfect  little  machine,  worthy  to  be  fitted  with 
ornamental  apparatus  and  over-head,  and  capable  of 
executing  the  finest  of  work  in  ivory  ;  and  should  not 
be  considered  as  so  humble  an  affair  that  imperfect 
fitting  will  be  of  little  consequence.     There  is  posi- 
tively no  interest  in  bad  or  careless  work,  and  that  is 
why  careless  bunglers  so  often  leave  such  work  when 
half  done. 

To  make  this  tail-pin,  procure  a  forging  a  little 
larger  than  the  finished  cylinder  is  required  to  be.  It 
need  not  be  made  with  smaller  ends,  because  these 
can  be  turned  out  of  the  solid,  as  not  much  need  be 
cut  away.  But  in  respect  of  this,  let  me  at  once  give 
a  caution.  Always  prepare  screwed  work  of  some 
standard  size,  suitable  for  the  dies  and  taps  you  have 
in  stock.  Too  many  amateurs  work  in  a  hap-hazard 
way,  turning  a  screw-blank  by  guess  to  what  looks 
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about  the  size  they  need,  and  then,  when  cut  oft",  they 
find  it  just  too  small  for  some  one  of  their  die-stock 
holes,  and  too  large  for  the  next ;  then  a  pair  of  dies 
are  used,  not  meant  for  that  size  of  blank;  a  bad 
thread  is  the  result,  and  when  it  comes  to  tapping  a 
nut  to  fit,  there  is  no  tap  that  will  make  a  fit  of  it. 
Hence,  when  making  this  cylinder,  consider  well  what 
you  have  in  stock  in  the  way  of  screw  tackle.  Of 
course,  if  you  can  chase  a  thread,  or  have  (and  can  use) 
a  screw-cutting  lathe,  it  matters  less  ;  and  these  screws 
ought  to  be  thus  cut.  But  even  then,  it  is  far  better 
to  work  to  standard  size  ;  and  a  plate  of  metal  ought 
to  be  obtained  drilled  with  a  series  of  holes  to  gauge 
the  work  when  turned,  and  ready  to  be  chased.  Any- 
how, work  now  to  some  known  size.  There  is  no 
saying,  unless  one  had  the  castings  before  one,  exactly 
what  the  bore  of  the  small  poppit  head  would  be  ;  but 
probably  A  an  inch  or  f  of  an  inch,  for  the  reception 
of  the  tail-pin  :  f  of  an  inch  turned  to  i  an  inch  for 
the  screws,  would,  I  think,  do  well.  There  is  no  abso- 
lute necessity  to  turn  down  the  screwed  part  to  a 
smaller  size  than  the  main  cylinder,  but  it  is  usually 
done. 

Having  filed  up  the  ends  of  the  forging,  and 
cleaned  off  the  scale,  centre-punch  it  lightly  at  the 
ends,  and  then,  placing  it  between  the  lathe-centres  so 
as  to  turn  loosely,  give  it  a  roll  with  the  fingers,  and 
see  whether  it  runs  true,  and  if  not,  alter  the  centring 
till  it  does ;  and  then  drill  them  in  nicely,  because  one 
end  is  to  remain  with  this  centre  hole  to  take  the 
point  of  the  mandrel.  Drill  it  like  Fig.  19,  i.e.,  with  a 
small  drill  first,  and  then  enlarge  the  hole  with  a 
second  drill,  or  with  a  countersink.  Thus,  the  actual 
points  of  the  lathe-centres,  and  ultimately  of  the 
mandrel  itself,  will  not  touch  the  bottom.  This  is  the 
way  in  which  all  rods  ought  to  be  drilled  before 
being  turned,  and  in  no  other  way  can  accurate  turn- 
ing be  insured. 

The  actual  process  of  turning  with  the  hand  tools 
or  slide-rest  hardly  belongs  to  this  series,  as  I  pre- 
suppose that  some  little  knowledge  and  experience 
has  been  acquired.  When  mounted,  therefore,  let  the 
bar  be  turned  down  at  each  end  ready  for  screwing  ; 
and  if  the  screwing  is  to  be  done  by  the  diestock,  it 
will  be  better  to  finish  it  before  turning  the  middle  of 
the  bar,  which  will  have  to  be  gripped  in  the  bench 
vice  and  would  be  liable  to  have  its  surface  damaged. 
But  there  is  also  another  reason.  It  is  often  the  case 
that  screwing  a  bolt  will  throw  it  somewhat  out  of 
truth,  especially  if,  in  cutting  the  thread,  the  dies  are 
clamped  too  tightly.  Now  it  will  not  be  of  so  much 
importance  if  such  should  happen  to  be  the  case,  if 
the  cylinder  is  turned  afterwards,  because  this  will 
then  be  true  with  the  centres,  although  the  screws  may 
be  slightly  out  of  truth.     (, I f  more  than  slightly,  and 


the  error  cannot  be  corrected  by  a  blow  or  two  with  a 
hammer,  it  will  be  necessary  to  turn  a  new  one.) 
But  in  any  case  if  the  bar,  after  screwing,  seems  to 
run  less  true  than  before,  try  to  set  it  by  striking  it 
with  a  tin  hammer,  to  prevent  injury  to  the  threads  ; 
and  then,  slacking  the  lathe  centres  a  little,  true  up 
the  hole  drilled  in  the  end  with  the  point  of  a  graver  ; 
and,  having  again  tightened  up  the  lathe  centres,  go 
to  work  and  finish  the  cylindrical  part. 

The  nuts  have  now  to  be  made.  Blank  nuts  can 
always  be  had  at  the  ironmonger's  ;  and  if  in  this  case 
capstan-headed  ones  are  needed,  choose  some  large 
enough  to  allow  of  being  turned  to  the  size  needed. 
Put  them  on  a  spindle,  so  that  you  can  get  at  both 
faces  as  well  as  the  edge.  To  drill  the  holes  for  the 
tommy  it  is  first  of  all  necessary  to  divide  the  edge 
accurately,  which  is  easily  done,  if  the  lathe  is  fitted 
with  a  division  plate  and  index  ;  but  if  not,  it  is 
perhaps  easier  to  divide  it  into  six  or  four.  All  you 
have  to  do  is  to  measure  the  nut  across  the  diameter, 
and  a  set  pair  of  spring  dividers  or  compasses  to 
half  that  length,  which  will  be  the  distance  apart  of 
the  six  holes.  Of  course,  for  four  holes  it  is  easy  to 
scribe  on  one  face  of  the  nut  two  diametrical  lines  at 
right  angles  to  each  other,  and  to  make  a  punch  mark 
on  the  edge  at  the  ends  of  these.  When  the  places  to 
be  drilled  are  thus  marked,  they  are  to  be  drilled  in 
the  lathe  by  placing  the  drill-point  in  each,  while  the 
opposite  punch  mark  is  upon  the  back  poppit  centre. 
This  will  cause  all  to  be  bored  accurately  in  radial 
lines.  The  centre  hole  has  now  to  be  turned  or  drilled 
to  size,  the  nut  being  held  for  the  purpose  in  a  self- 
centring  chuck,  or  in  a  cup  chuck  of  wood  or  metal; 
the  former  will  hold  it  securely,  but  in  any  case  let  it 
bed  down  fairly  on  its  turned  face,  or  the  hole  will  not 
be  truly  at  right  angles  to  that  face,  and  it  is  essential 
that  it  should  be  so.  Now  comes  the  tapping,  and  for 
this  the  nut  should  remain  in  the  lathe  until  the  tap 
has  taken  a  fair  hold;  the  back  centre  point  entering 
the  drilled  centre  always  left  in  a  tap,  if  it  is  not  a  very 
commonplace  one.  Slip  the  tap  wrench  over  the  square 
head  of  the  tap  therefore  ;  enter  it  in  the  turned  hole 
into  which  it  should  go  \  of  an  inch  or  more  (it  is  a 
taper  tap)  and  then  bring  up  the  back  centre.  Give 
the  tap  a  half-turn  gently  and  carefully,  and  then 
advance  the  centre  again,  and  let  this  be  repeated  till 
the  tap  has  cut  its  way  so  far  that  you  can  safely  put 
the  nut  in  the  vice  between  lead  clamps,  and  finish  the 
tapping  in  the  usual  way,  trying  the  nut  in  its  own 
screw  until  the  fit  is  a  nice  one.  Do  not  use  an 
ordinary  straight  taper  tommy  on  a  nice  capstan^ 
headed  nut.  It  stretches  the  holes  out  of  all  shape. 
Use  one  like  Fig.  19,  G,  II,  filed  up  out  of  a  bit  of  steel. 
It  can  be  made  by  bending  a  bar  to  shape,  and  either 
working  a  short  pin  out  of  the  solid,  or  by  drilling  and 
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inserting  a  separate  pin,  riveting  it  up  securely,  or 
screwing  it.  The  curved  part  should  fit  the  outside  of 
the  nut,  and  the  pin  should  also  fit  the  holes.  This 
often  goes  by  the  name  of  a  chuck  tommy,  and  is 
made  of  different  sizes  to  fit  the  various  lathe  appli- 
ances. It  is,  too,  generally  omitted,  but  ought  always 
to  be  supplied. 

Next  put  the  tail-pin  in  its  place,  and  see  if  the 
nuts  bed  truly  against  the  face  of  the  poppit.  If  all 
has  been  well  done  as  regards  the  nut  and  tail-pin,  any 
fault  now  appearing  is  due  to  the  inaccuracy  of  the 
face  of  the  poppit,  and  this  must  be  corrected  with  the 


used  in  the  former  process  is  yellow  prussiate  of 
potash.  It  has  another  name  or  two,  but  is  best 
known  under  the  one  stated.  This  salt  is  procurable 
at  any  chemist's,  and  often  at  the  village  blacksmith's, 
or  at  the  farrier's,  as  it  is  used  for  other  purposes. 

The  iron  to  be  hardened  is  heated  to  a  bright  red, 
and  rolled  in  a  quantity  of  the  salt,  which  it  picks  up 
and  chars.  At  this  heat  it  gives  up  to  the  iron  a  cer- 
tain portion  of  its  carbon,  converting  it  into  steel,  and 
the  iron  is  returned  to  the  fire,  reheated,  and  plunged 
into  cold  water.  After  this  a  file  will  not  touch  it. 
It  may  have  two  or  three  doses,  so  to  speak,  before 
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file  until  the  fit  is  perfect.  This  face  of  the  headstock, 
like  the  other,  may  be  faced  with  a  special  cutter  in 
the  boring  bar,  and  not  unfrequently  a  moulding  is  so 
produced,  which  of  course  will  give  a  neater  finish  to 
the  part ;  but  filing  will  answer  all  practical  purposes. 
As  I  have  said  something  already  about  hardening 
the  tail-pin,  or  inserting  a  plug  of  steel,  I  will  go  into 
this  matter  here,  reserving  the  mandrel  as  the  subject 
of  the  next  paper.  There  are  two  modes  of  effecting 
this  operation — case  hardening,  which  converts  iron 
into  steel  to  a  very  minute  depth,  and  needs  the  appli- 
cation of  some  material  which  will  supply  carbon  to 
the  red-hot  metal,  and  the  ordinary  hardening  of  steel 
without  any  such  application  by  heating  and  quench- 
ing it  in  water  or  oil.     The  substance  most  generally 


quenching  ;  but  in  no  case  does  the  steeling  process 
penetrate  much  below  the  surface.  This  is  the  easiest 
mode  of  conducting  the  case-hardening,  and  occupies 
but  a  few  minutes.  Another  way,  which  is  used  by 
gunsmiths  to  produce  a  mottled  and  hard  surface 
upon  the  various  parts  of  gun  locks  is  to  fold  up  the 
article  in  a  box  of  sheet  iron  (no  matter  how  rough) 
with  bits  of  leather  and  parings  of  hoofs,  and  submit 
the  whole  to  the  action  of  the  fire  for  a  somewhat 
longer  time.  The  whole  concern  is  then  plunged  in 
water,  or  salt  and  water,  or  urine,  which  is  best  of  all, 
and  then  the  pieces  are  found  quite  hard  and  mottled. 
Wrapped  up  in  this  way  they  do  not  scale  as  iron 
does  in  an  open  fire,  and  the  surface  is  therefore 
preserved    in    good   condition.      It   is,  however,   by 
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no  means  such  an  operation  as  one  would  care  to 
carry  out  in  the  house,  owing  to  the  fumes  evolved  by 
the  burning  leather.  Pulverized  bones  may  be  added 
to  the  rest,  as  these,  too,  give  up  carbon  to  the  metal. 
When  steel  is  used  instead  of  iron,  the  article,  of 
course,  needs  no  foreign  substances  of  this  kind.  It 
is,  therefore,  merely  heated  and  plunged  in  water  or 
in  oil,  the  latter  being  used  if  what  is  called  spring 
temper  is  required,  the  hardening  is  complete  at  once; 
but  different  qualities  of  steel  need  different  degrees  of 
heat.  None,  however,  must  be  heated  white  hot,  or 
such  will  be  greatly  deteriorated,  or  possibly  entirely 
spoilt,  and  even  to  draw  down  steel  in  forming  a  point, 
or  to  forge  it,  generally  a  white  heat  must  never  be 
used. 

(To  be  continued?) 
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By  A  PRACTICAL  PRINTER. 

[The  continuation  of  these  papers  has  been  delayed  through  the 

serious  illness  of  the  Writer. --Ed  ] 


(Continued  from  Vol.  II.,  page  51S.) 
Y.— LOCKING-UP,  CORRECTING,  IMPOSING,  ETC. 

SHE  "job"  we  had  in  hand  as  our  first 
attempt  at  printing  was  a  "list  of  founts" 
for  the  office.  Following  our  instructions, 
you  have  "  set "  the  lines,  and  transferred 
each  stickful  to  the  galley.  In  all  pro- 
bability, you  would  like  to  see  more  "  white  "  between 
the  lines  of  type  than  would  be  shown  if  the  types 
are  left  just  as  you  set  them  up  in  the  composing 
stick.  If  space  is  required  between  the  lines,  "  leads  " 
or  "  reglets  "  may  be  inserted  where  required.  These 
reglets  must  be  exactly  equal  to  the  width  of  the 
column,  or  the  job  could  not  be  tied  or  locked  up. 
As  but  few  "  pulls  "  or  copies  will  be  required  of  this 
particular  job,  we  will  tie  it  up  in  the  manner  de- 
scribed lower  down,  and  proceed  to  make  our  copies  as 
follows  :— Cut  a  few  sheets  to  the  size  of  the  foime, 
allowing  for  white  edges  or  "margin."  Damp  them 
equally  by  sponging  the  back  of  each  sheet  with  a 
damp  sponge  (not  very  wet),  and  lay  them  all  together 
in  a  pile  with  a  board  and  weight  on  the  top  for  a  few 
minutes,  while  you  prepare  to  ink  and  press  the  forme. 
The  method  of  damping  paper  here  advised  is  only  to 
be  used  when  a  few  sheets  are  required  for  immediate 
use  ;  the  usual  mode  of  damping  large  quantities  will 
be  detailed  in  its  place.  We  are  proposing  to  take 
these  first  impressions  from  the  galley,  and  without 
the  aid  of  a  press.  The  forme  must  therefore  be 
inked  carefully  with  a  hand-roller  in  the  usual  way,  as 
indicated  in  page  57,  Vol.  II.,  Amateur  Work;  but 


as  no  hinged  tympan  is  available  to  place  the  sheet 
properly,  the  paper  from  the  damped  pile  must  be  laid 
carefully  and  squarely  down  on  the  face  of  the  inked 
type.  A  piece  of  cloth,  or  printer's  blanket,  may  be  laid 
on  the  paper;  and  if  in  a 
regular  printing  office, 
the  whole  would  now 

■  ,  FIG.  22.—  STEREOTYPER'S  BKUSH. 

be  put  under  pressure 

in  a  "galley  proof-press."  Not  having  one,  we  must 
provide  a  substitute.  The  best  thing  is  a  heavy  roller 
of  iron,  or  a  wooden  one  6  inches  in  diameter,  if  pos- 
sible. In  this  last  case  weight  must  be  put  on  the 
handles  of  the  roller  by  the  arms  and  hands  of  the 
user,  as  he  steadily  rolls  the  instrument  from  one  end 
to  the  other  of  the  forme.  Now  remove  the  cloth, 
take  hold  of  one  corner  of  the  paper,  and,  turning  it 
back  on  itself,  steadily  draw  it  off  the  type,  when  you 
will  find  a  clear  impression  of  the  work  rather  in- 
dented and  pressed  into  the  paper,  but  otherwise  a 
clean-looking  job.  In  the  absence  of  rollers  of  any 
kind,  proceed  as  in  stereotyping,  and  laying  the  cloth 
on  the  top  of  the  paper,  place  the  palm  of  the  left 
hand  steadily  on  one  part  of  the  forme,  and  beat  with 
the  right  squarely  on  the  cloth  with  a  stiff  hair  brush, 
working  evenly  all'over  the  forme.  A  boot  or  clothes' 
brush  will  serve,  if  sufficiently  hard  and  closely  set 
with  bristles  ;  but  a  stereotyper's  brush  with  a  handle, 
as  illustration,  is  the  best  thing  Such  a  brush  may 
be  obtained  from  the  Birmingham  Machinists'  Com- 
pany, Birmingham,  for  about  2s.  6d. 

Having  worked  off  this  first  job,  washed  and  put 
away  your  type  into  case  again,  we  will  suppose  you 
will  commence  on  a  small  pamphlet  or  book  of  eight 
pages.  Deciding  the  size  of  paper  you  will  use,  a 
sheet  of  it  folded  twice  will  give  four  leaves,  or  eight 
pages.     The  amount  of  margin  required   being  now 


FIG.  23. — PERSPECTIVE  VIEW  OF  FORME  LOCKED  UP. 

settled,  the  width  or  measure  of  the  job  is  found,  and 
the  composing-stick  adjusted  to  pica  ems  of  the  desired 
width.  Proceeding  as  before,  the  matter  is  transferred 
from  stick  to  galley,  till  the  copy  is  all  "set,"  when 
the  matter  is  ready  for  making  up  into  pages. 

Now  make  a  gauge,  or  strip  of  card  or  wood,  equa 
to  the  length  of  the   proposed   page,  and  with  thjs 
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gauge  measure  down  the  long  column  of  type,  and 
see  how  near  the  eight  pages  it  comes,  more  or  less  ; 
if  much  short,  several  expedients  may  be  adopted  to 
fill  up  the  pages.  1st,  it  may  be  leaded  out;  2nd,  a 
displayed  heading  may  be  made  to  occupy  the  first 
page  ;  3rd,  a  tail-piece  or  ornament  may  be  placed  at 
the  end  ;  4th,  an  extract  in  poetry  or  prose  relevant  to 
the  subject  treated  of  may  be  used  as  "  padding,"  to 
fill  up.  When  the  eight  pages  are  thus  duly  in  readi- 
ness, insert  pieces  of  rule  at  the  foot  of  each  proposed 
page.  Now  notice  if  the  pages  so  indicated  are  begun 
by  the  last  line  of  a  paragraph,  or  ended  by  the  first 
line  of  a  paragraph.  This  is  to  be  avoided  as  un- 
sightly and  in  bad  taste.  To  correct  such  defects, 
leads  may  be  inserted  where  they  would  not  affect  the 
general  appearance,  or  a  sentence  may  be  spaced  out 
or  driven  in  so  as  to  carry  the  break  over  into  one 
page  or  the  other.  By  "  spacing  out,:'  it  will  be  under- 
stood extra  spaces  are  put  between  the  words,  so  as  to 
run  the  matter  over  more  space,  and  "driving  in" 
conversely  means  that  the  spaces  between  the  words 
are  lessened.  In  each  case  it  is  best  to  "lift"  the 
lines  requiring  alteration,  and  run  them  through  the 
stick.''  The  pages  now  being  adjusted,  they  are 
ready  for  tying  up.  Like  everything  else,  there  is  a 
right  and  a  wrong  way  of  doing  it,  even  though  it  only 
is  a  question  of  passing  a  wrap  or  two  of  thin  twine 
around  the  page  of  type,  to  hold  it  together  during 
the  process  of  imposing  and  locking  up.  The  right 
way  is  to  begin  at  the  left  top  corner  of  the  page  as  it 
lies  on  the  galley,  wrap  the  cord  around  from  left  to 
right,  and  tighten  each  turn  at  the  right  hand  top 
corner.  Let  each  turn  pass  over  the  loose  first  end, 
so  as  to  secure  it  more  every  turn,  put  the  last  turn  in 
the  form  of  a  noose  down  through  the  three  or  four 
wraps  you  have  made  round  the  page,  draw  the  noose 
toward  the  corner,  so  as  to  tighten  it,  and  leave  the 
loose  end  of  the  noose  projecting  upward,  so  that  it 
can  easily  be  seized  and  pulled  out  when  surrounded 
by  furniture  in  the  chase.  The  cord  should  pass 
around  the  middle  of  the  shank  of  the  type,  which 
would  be  just  above  the  edge  of  the  galley.  When 
thus  tied  up,  the  pages  are  slid  on  to  the  "stone,"  and 
are  ready  for  imposing.  Before  detailing  at  length 
the  operation  of  imposing,  it  will  be  well  to  take  one 
of  the  pages  by  itself  and  lock  it  in  a  chase,  in  order 
to  pave  the  way  for  dealing  with  the  more  complex 
question  of  arranging  a  number  of  pages  in  pre- 
arranged order  and  locking  them  up  into  one  forme. 

Let  now  one  of  the  pages  lay  apart,  and  clear  of 
everything  else  on  the  "  stone."  Now  select  a  chase, 
which  shall  be  at  least  2  inches  clear  all  round  larger 
than  the  page  of  type.  Lay  this  chase  down  over  the 
page,  which  should  occupy  about  the  centre  of  the 
space.     Take  two   parallel   pieces   of  furniture,  a.nd- 


place  one  at  the  head  and  another  at  the  side  of  the 
page,  as  shown  in  illustration.  The  side  and  foot- 
sticks  are  also  shown  in  place,  with  their  thick  ends 
toward  the  furniture,  the  intermediate  space  be- 
tween the  sides  of  the  chase  is  now  made  up  with 
furniture,  till  a  space  is  left,  which  can  easily  be  filled 
up  by  the  "quc-ns,"  which  are  selected  from  the 
drawer  or  box,  of  a  proper  size,  to  just  enable  the 
furniture  to  be  pressed  firmly  against  the  type  when 
the  quoins  are  pressed  up  with  the  fingers.  An  inch 
or  so  should  remain  at  the  end  of  the  quoins,  to  allow 
of  their  being  driven  up  tightly  by  the  shooting-stick. 
When  all  is  arranged  as  shown  in  Fig.  23,  and  the 
quoins  just  loosely  pressed  in  with  the  fingers,  the 
loose  loop  end  of  the  page-cord  is  pulled,  and  the 
wraps  of  twine  loosened  from  the  page,  which  is  now 
in  no  danger  of  falling,  because  it  is  surrounded  by 
the  furniture  on  all  sides.  The  quoins  are  again 
pressed  "home"  with  the  fingers,  and  ultimately 
driven  up  quite  tightly  by  placing  the  shooting-stick 
at  the  ends  of  the  quoins  and  driving  up  with  the 
mallet.  During  this  "locking-up"  process,  the 
"  planer"  is  laid  on  the  face  of  the  types,  and  struck  , 
firmly  and  even  with  considerable  force  with  the 
mallet.  Don*t  lock  up  tightly  and  then  use  the 
planer,  but  after  tightening  the  quoins  with  the  fingers 
"  plane  down,"  then  drive  the  quoins  up  a  little  and 
plane  again,  so  that  when  "  locked  up  "  all  will  be  flat 
and  level.  Care  should  be  taken  that  no  dirt  or  pieces 
of  paper  be  lying  beiween  the  stone  and  the  type, 
or  the  types  immediately  over  this  dirt  will  stand 
higher  than  the  rest,  and  consequently  become  bat- 
tered and  defaced  by  the  planer.  For  the  same  reason 
the  planer  should  be  made  of  some  hard  wood,  free 
from  hard  knots  or  soft  places,  which  would  prevent 
any  part  of  the  type  forme  receiving  more  than  its 
share  of  pressure  from  the  blows  of  the  mallet  upon 
the  planer. 

One  other  thing  has  to  be  noticed  here,  although 
perhaps  we  should  have  named  it  earlier — that  thing 
is  correcting.  Unfortunately,  after  a  job  is  all  laid  in 
the  galley  and  a  proof  pulled  for  inspection,  it  is  found 
that  mistakes  of  various  kinds  have  crept  in  during 
the  progress  of  the  work.  These  must  be  marked  on 
the  proof;  and  the  letters  required  for  corrections 
selected  from  the  case  and  put  into  the  composing 
stick.  The  young  printer  then  carries  the  stick  to  the 
galley,  and  picking  out  the  wrong  letters,  substitutes 
the  correct  ones.  This  must  be  done  with  method  and 
care,  or  it  will  be  found  that  in  correcting  original 
errors  fresh  ones  have  been  introduced.  A  fresh 
proof  is  now  pulled  and  read  again  for  errors  ;  and 
not  until  a  perfect  proof  is  obtained  should  the  forme 
go  to  press.  Bodkins  are  much  used  for  correcting. 
By   their   means  letters,  lines,  or  words   are  -raised 
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above  their  fellows  and  taken  out  of  the  forme.  They 
are  used  in  pairs,  the  practice  of  abstracting  a  letter 
by  pushing  the  sharp  point  of  the  instrument  into  the 
shoulder  or  beard  of  the  letter  (see  illustration,  page 
1S6,  Vol.  II.)  is  much  to  be  deprecated,  as  it  injures 
.  the  letter,  and  will  rapidly  deteriorate  the  whole  fount 
by  the  admixture  of  mutilated  letters  produced  by  this 
practice. 

The  proper  way  to  lift  a  letter,  word,  or  line,  is  to 
place  the  point  of  one  bodkin  between  the  sides  of  the 
letters  well  down  upon  the  shank,  and  pressing  it 
inwards  towards  the  other  bodkin  inserted  in  the  same 
way,  lift  all  the  letters  and  spaces  included  between 
the  points,  then  pressing  harder  with  one  hand  than 
the  other,  allow  the  raised  letters  to  press  against  the 
galley  by  means  of  the  letters  at  the  end  of  the  raised 
part,  hold  all  in  this  raised  position  with  the  pressure 
of  one  hand  while  the  offending  letter  is  abstracted, 
and  the  raised  letters  allowed  to  fall  down  into  their 
places.  The  bodkin  can  now  press  aside  the  letters 
which  have  loosely  filled  up  the  line  again,  and  allow 
the  new  letter  to  be  inserted. 

It  must  be  remembered  that  if  a  thin  letter  has 
been  removed  and  a  thick  one  substituted,  the  length 
of  the  line  will  have  been  altered,  and  unless  this 
point  is  attended  to  before  locking  up,  this  last  process 
cannot  be  satisfactorily  accomplished.  Spaces  may 
be  added  and  withdrawn  to  "justify''  the  lines  to  their 
original  length,  and  if  very  considerable  alterations 
have  been  made,  it  will  be  found  simplest  and  quickest 
to  run  that  portion  of  the  job  through  the  "stick" 
again  to  ensure  the  same  degree  of  tightness  or  the 
length  of  each  line.  If  all  this  has  been  properly 
attended  to,  when  the  forme  is  locked  up  in  chase,  the 
whole  mass  of  letters  may  be  lifted  like  a  solid  block, 
without  fear  of  any  falling  out  of  their  places. 

To  ascertain  if  all  is  correct  in  this  respect,  it  is 
usual  to  lift  one  edge  of  the  chase  a  little  from  the 
stone,  when  any  loose  letters  or  lines  would  show 
themselves  by  dropping  below  the  line  of  the  rest. 
It  is  obvious  that  in  this  case  the  forme  must  at  once 
be  lowered  to  the  stone,  and  unlocked  sufficiently  to 
allow  of  the  loose  lines  being  justified  by  the  intro- 
duction of  spaces  or  otherwise.  Such  expedients  as 
stuffing  chewed  paper  into  corners,  and  bits  of  lead 
and  rule,  are  denominated  as  "fudge,"  and  of  course 
eschewed  by  all  who  aim  at  thoroughness  in  their  work. 

The  subject  of  "imposing"  proper  is  a  very  wide 
one,  and  it  will  be  impossible  for  us  to  deal  with 
it  in  an  exhaustive  manner.  We  will  endeavour  to 
make  its  principle  clear,  and  those  who  desire  to 
pursue  the  subject  further  can  procure  such  books 
as  "  Gould's  Letter-press  Printer,''  published  by  Far- 
rington  and  Co.,  31,  Fclter  Lane,  London,  at  3s.  6d.,  or 
about  that  sum.     In  job  work  the  term  "imposing" 


denotes  the  simple  operation  of  locking  up  the  forme 
in  the  chase  as  described  above  ;  but  in  book-work, 
such  as  the  eight  page  job  we  are  supposed  to  have  in 
hand,  the  term  embraces  the  laying  of  the  pages  so  as 
to  read  in  progressive  order  when  folded,  allowing  the 
proper  margin  between  the  front  and  back  of  the 
pages,  so  that  when  trimmed  each  page  will  be  in  its 
proper  position  on  the  leaf  of  the  book.  The  locking 
up  by  the  foot  and  side-sticks  and  quoins,  must  also 
be  fair,  square,  and  true,  so  that  the  pages  may  "  re- 
gister," or  lines  fall  exactly  upon  one  another  when 
backed.  A  simple  way  of  ascertaining  the  position  of 
the  pages  we  will  endeavour  to  make  clear  in  words, 
although  showing  the  learner  once  would  be  far  easier 
for  both  teacher  and  taught.  Take  a  sheet  of  the 
desired  size  and  fold  it  up  into  the  number  of  leaves 
you  require  ;  then  open  it  out  and  rule  in  the  position 
of  the  pages,  with  allowance  for  margin  head  and 
foot,  etc.,  not  forgetting  the  edges  which  are  to  be 
trimmed  or  cut  ;  this  sheet  laid  on  the  imposing  sur- 
face will  serve  to  indicate  the  place  to  lay  each  page 
of  type  at  the  proper  distance  one  from  the  other. 
Now  take  a  similar  sheet,  and  folding  it  in  the  same 
way,  write  the  folio  at  the  corner  of  each  page,  with- 
out cutting  or  opening  the  sheet.  When  opened  the 
pages  will  appear  in  proper  order  as  when  printed,  and 
the  sheet  may  be  made  to  indicate  the  proper  rotation 
of  the  pages,  by  placing  each  page  of  type,  so  that 
when  the  numbered  sheet  is  laid  on  the  face  of  the  type, 
the  forme  under  each  square  of  the  sheet  corresponds 
with  the  number  marked  on  the  under  side  of  the 
sheet.  This  can  only  be  applied  to  very  small 
numbers  of  pages,  but  it  is  given  here  to  illustrate  the 
entire  principle  of  imposing  type  formes  for  book- 
work,  and  will  render  more  intelligible  the  complicated 
"schemes"  which  may  sooner  or  later  require  to  be 
dealt  with. 

I  will  give  in  my  next  paper  a  few  schemes  which 
are  most  likely  to  be  required  by  our  "  amateur 
workers,"  and  now  proceed  to  deal  with  the  remaining 
questions  of  composing-room  practice,  i.e.,  cleaning 
and  distributing  the  type  back  in  the  cases  after  it  has 
been  printed  from. 

Cleaning  or  washing  the  formes  should,  like  every 
other  process,  be  carefully  done.  The  first  thing  is 
to  remove  all  the  ink  by  means  of  an  alkali,  and  next 
to  remove  all  traces  of  the  alkali  by  a  thorough  rinsing 
in  water.  The  lye  used  for  this  purpose  is  usually 
caustic  soda,  or  American  potash.  One  pound  of 
this  should  be  dissolved  in  about  6  gallons  of  water. 
The  strength  should  be  sufficient  to  bite  the  tongue 
sharply  in  tasting.  Hard  water  will  require  more 
alkali  than  soft.  Another  receipt  for  lye  is  given 
thus  :  table  salt,  2  ozs.;  unslaked  lime,  2  lbs.;  common 
washing  soda  (broken  fine),     lbs.;  3  gallons  water  ; 
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stir  well  together  ;  when  settled,  ready  for  use.  The 
formes  should  be  set  up  on  one  edge  in  a  trough  con- 
taining the  lye,  and  well  brushed  over  with  a  lye  brush 
till  the  ink  is  all  softened  and  removed  from  the  type. 
The  forme  should  then  be  rinsed  well  under  a  running 
tap  of  clean  water,  and  allowed  to  drain.  When 
taken  back  to  the  "stone,"  the  quoins  are  loosened 
and  removed  together  with  the  furniture. 

It  will  be  best  to  tie  round  with  page  cord  before 
taking  away  the  "  dressing "  of  the  chase,  and  the 
"  naked  "  forme  is  now  once  again  slid  off  the  stone 
into  a  galley.  To  effect  this  safely,  hold  the  galley 
even  with  one  edge  of  the  stone,  and  with  the  other 
hand  slide  the  forme  steadily  into  the  angle  of  the 
galley.  Many  persons  distribute  the  type  in  this  state 
at  once  into  the  boxes,  but  there  is  still  a  quantity  of 
the  alkali  adhering  between  the  letters,  which,  if 
allowed  to  remain,  will  make  them  very  dirty  to 
handle.  This  should  now  be  removed  by  taking  the 
galley  of  type  to  the  water  tap,  and  while  the  water 
is  flowing  on  it,  work  the  types  about  gently,  moving 
them  by  placing  the  palm  of  the  hand  on  the  face  of 
the  letter,  and  slightly  pressing  the  types  from  side  to 
side,  but  not  sufficiently  to  overturn  them.  A  piece 
of  furniture  or  very  loose  cord  around  the  letter  will 
prevent  a  "  squabble.''  When  drained,  the  type  may 
now  be  considered  clean  and  ready  for  distributing. 
Although  some  things  have  not  to  be  considered  in 
this  operation  which  were  needful  to  remember  when 
composing,  it  is  important  to  get  every  letter  back 
into  its  proper  box,  otherwise  the  compositor  who 
next  works  from  that  case  will  have  "foul  proofs," 
which  may  be  worse  to  correct  than  to  set  up  at  first. 
Any  habit  which  tends  to  waste  time  should  also  be 
avoided.  Place  the  galley  near  the  case.  The  beginner 
must  lift  a  line  or  two  (or  more  as  he  gains  experience), 
on  a  rule,  which  he  holds  in  his  left  hand,  and  with  his 
right  he  takes  hold  of  as  many  words  of  the  line  as  he 
is  competent  to  deal  with,  and  having  the  word  and 
line  in  his  mind,  he  spells  the  letters  back  into  the 
case.  If  water  from  wet  lines  should  run  down  the 
wrist,  keep  a  piece  of  sponge  in  the  hand,  which  will 
absorb  it  without  being  any  inconvenience  to  the 
worker. 

Our  next  consideration  will  be  the  practical 
working  of  the  sheets  at  the  printing  press,  which  we 
hope  will  be  rendered  an  easy  and  pleasing  task,  be- 
cause all  our  previous  labour  has  been  tending-  toward 
the  production  of  those  potent  sheets,  which  have 
made  a  truism  of  the  proverb,  "  The  pen  is  mightier 
than  the  sword."  Before  entering,  however,  on  this 
most  important  part  of  our  subject,  I  must  say  a  few 
words,  as  promised,  on  the  schemes  for  imposing  that 
I  shall  bring  under  the  reader's  notice. 
{To  be  continued.) 
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By  PITCHPINE. 
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Ill,— AN  OCCASIONAL  TABLE, 
AVING  completed  two  useful  articles  of 
furniture  for  the  bed-room,  we  will  now, 
as  a  change,  go  downstairs  and  take  for 
our  next  effort  a  piece  of  furniture 
altogether  different  in  its  character,  in 
which  ornament  plays  a  more  important  part.  We 
must,  however,  always  remember  that  ornament 
should  never  be  so  conspicuous  as  to  interfere  with 
the  legitimate  use  of  the  article  it  embellishes.  It 
should  rather  be  subservient  to  the  general  design, 
and  in  keeping  with  it,  than  conspicuous  and  obtru- 
sive. This  should  be  strictly  observed  in  making  and 
designing  furniture,  or  the  results  will  be  unsatis- 
factory and  vulgar,  however  good  the  workmanship 
may  be. 

After  the  chest  of  drawers  and  dressing-table,  the 
job  at  present  under  consideration  will  be  light  work, 
and  will  not  occupy  much  time  in  construction.  Great 
care,  however,  must  be  taken  in  the  finish  of  the 
work,  for,  being  open  to  near  inspection,  and  having 
greater  pretensions  to  ornament,  any  slipshod  manipu- 
lation will  show  with  damaging  effect.  All  joints  must 
be  especially  true  and  close,  and  the  surface  of  the 
wood  rubbed  perfectly  smooth  with  the  finest  sand- 
paper. Don't  be  afraid  of  expending  too  much  labour 
on  this  portion  of  the  work  :  it  will  not  be  thrown 
away. 

The  choice  of  wood  depends  a  great  deal  upon 
the  length  of  the  purse.  If  you  can  afford  a  hard 
wood  such  as  walnut  (it  will  not  take  much),  by  all 
means  use  it,  as  you  will  find  that  the  hard  wood  will 
take  a  better  finish,  although  it  may  be  a  little  more 
difficult  to  work,  and  the  result  in  the  long  run  will  be 
much  more  satisfactory. 

Having  decided  upon  the  wood  you  intend  to  use, 
cut  four  pieces  for  the  legs,  and  plain  up  square  to 
ii  inches.  You  will  now  have  an  opportunity  of 
trying  your  skill  on  the  lathe,  in  turning  the  legs  a 
twisted  pattern,  as  shown  in  the  drawing.  If  you  do 
not  own  a  lathe,  get  a  friend  to  do  the  job  for  you  ;  or, 
failing  this,  make  a  tracing  of  the  leg,  mark  the  scale 
on  it,  and  take  your  wood  to  a  turner,  who  will  turn 
the  four  legs  for  you  for  a  few  shillings.  Then  pre- 
pare the  four  pieces  marked  B,  allowing  sufficient  at 
each  end  for  the  tenons.  When  you  have  squared  up, 
carefully  cut  out  the  spaces  that  form  the  ornament 
on  the  lower  edge,  marking  the  vertical  lines  with  a 
square,  and  the  horizontal  lines  with  a  gauge,  cutting 
the  former  with  a  fine  tenon  saw  and  the  latter  with  a 
sharp  chisel. 

Next  square  up  four  pieces  marked  D,  the  same 
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length  as  the  previous  ones,  and  having  prepared  a 

full-sized  drawing  of  the  fret  pattern,  fasten  it  on  the 

wood,  taking  the  precaution  to  have  it  exactly  level, 

and  cut  it  out  with  the  fret  saw.     Now  with  mortise 

and  tenon  let  these  eight 

pieces    into   the  legs  as 

shown,  glue  up,  and  the 

framework  of  your  table 

is   complete,   and  should 

measure   1  foot  3   inches 

square  from   out   to  out. 

It  would  be  advisable  to 

cut    the    tenons    on   the 

pieces  marked  D,  before 

proceeding    to    cut    the 

fretwork,    otherwise    you 

will  run  a  risk  of  damaging 

the  fretwork. 

Now  cut  the  bottom 
shelf,  marked  C,  of  \  inch 
wood,  1  foot  3  inches 
square  ;  cut  out  pieces  at 
each  corner,  so  as  to 
allow  it  to  fit  round  the 
legs.  Be  careful  not  to 
take  out  too  much  at 
first,  as  it  is  easy  to  cut 
out  a  little  more  if  neces- 
sary when  you  come  to 
try  the  fit,  whereas  if  too 
much  is  taken  out,  you 
will  spoil  your  piece  of 
wood,  or  have  to  patch 
up  your  work.  The  shelf 
may  be  fixed  in  position 
by  gluing  square  pieces 
of  wood  underneath  in 
the  angle  formed  by  the 
bottom  of  the  shelf  and 
the  fretwork  bars,  of 
course,  taking  care  that 
the  pieces  are  not  so 
large  as  to  show  through 
the  fretwork. 

The  top  A,  of  i  inch 
wood,  is  cut  1  foot  6 
inches  square,  which 
allows  it    to  project    ii 
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inches  over  each  side  of  the  framework.     A  moulding 


Cut  eight  pieces  like  E,  and  glue  one  in  each 
angle  formed  by  the  inside  of  the  legs  and  the  bottom 
edge  of  the  bars  B. 

It  only  remains  now  to  put  the  finishing  touches, 
and  our  table  is  com- 
plete. Carefully  scrape 
and  sand-paper  the  sur- 
faces of  the  wood,  to 
prepare  it  for  whatever 
finish  you  intend  to  give 
it.  If  made  of  walnut,  it 
will  look  well  nicely 
French  polished.  I  have 
seen  one  ebonised,  and 
slightly  relieved  with 
gold,  and  this  has  a  very 
good  appearance.  Having 
made  the  table,  however, 
I  have  no  doubt  my 
readers  will  have  too 
much  good  taste  to  spoil 
it  in  the  finish.  It  would 
add  to  its  appearance  to 
put  small  castors  on  the 
legs.  I  have  seen  the 
table  used  as  a  stand  for 
flowers,  and  a  large  vase 
or  bowl  on  the  bottom 
shelf,  with  very  good 
effect.  It  will  have  been 
noticed  that  the  drawing 
only  shows  half  the  width 
of  the  table.  This  is 
sufficient  for  all  practical 
purposes,  and  saves  space 
which  is  becoming  more 
and  more  valuable  in  our 
magazine.  The  other  half 
of  the  table  is  merely  a 
repetition  of  the  one 
shown,  only  reversed,  that 
is — the  leg  would  be  on 
the  opposite  side.  The  il- 
lustration has  been  drawn 
on  quarter  scale,  or  in 
other  words,  on  a  scale  of 
3  inches  to  1  foot;  but, 
as  in  copying  a  diagram 
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is  run  round  the  edge  ;  or,  if  you  cannot  manage 
this,  bevel  the  edges  |  inch  on  top  and  sides.  Fix 
the  top  on  by  screwing  pieces  of  wood  on  to  the 
bars  E,  inside,  and  then  putting  screws  through  these 
into  the  top,  and  you  might  also  glue  them  for  extra 
security. 


such  as  is  now  before  us,  there  may  not  be  a  rigid 
and  exact  adherence  to  scale,  the  dimensions  of  the 
different  parts  from  top  to  bottom  have  been  inserted. 
Anyone  who  intends  to  make  this  table,  should  make 
a  working  drawing  on  a  scale  of  6  inches  to  I  foot 
before  commencing  work. 

( To  be  continued!) 
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FIG.  I. — POSITION  OF  POTATOES 
IN  STEAMER  WHEN  BOILING. 


HAVE  the  pleasure,  this  month,  of  calling  the 
attention  of  my  readers  to  a  new  culinary 
utensil,  which  has  been  sent  to  me  by  Messrs. 
R.  Melhuish  and  Sons,  85  and?,'],  Fetter  Lane, 
London,  E.C.  It  is  the  "Patent  Potato 
Steamer,"  which  was  on  view  at  the  National  Health  So- 
ciety's Exhibition,  in  June,  1883,  and  received  honourable 
mention  from  those  whose  duty  it  was  to  examine  and  report 

upon  the  various  articles 
that  were  exhibited .  The 
form  of  the  external 
saucepan  is  shown  in  sec- 
tion in  the  accompanying 
engravings,  and,  as  far  as 
this  goes,  with  one  single 
exception  it  is  similar  in 
form  to  any  other  ordinary 
tin  saucepan.  It  is  in  the 
interior  fittings  that  its 
peculiarity  and  difference 
to  all  other  saucepans  and 
steamers  consist.  It  will 
be  remembered  that  the  ordinary  potato  steamer  consists 
of  a  tin,  or  iron  saucepan,  into  the  top  of  which  fits  another 
vessel,  with  a  perforated  bottom,  into  which  the  potatoes  are 
put  for  the  purpose  of  being  steamed.  The  steam  fills 
the  upper  chamber  in  which  the  potatoes  are,  and  con- 
densing on  the  sides  and  cover,  the  hot  water  thus  produced 
comes  in  contact  with  the  potatoes.  The  "  Patent  Potato 
Steamer "  is  provided  with  an  inner  lining — a  tin  vessel, 
perforated  at  wide  intervals  with  holes,  in  which  the  potatoes 
are  placed.  During  the  first  stage  of  the  cooking,  the  inner 
lining,  with  the  potatoes,  is  placed  at  the  bottom  of  the 
saucepan,  as  shown  in  Fig.  1,  and  in  this  position  the 
potatoes  are  boiled,  or  partially  boiled.  After  boiling  for 
ten  or  fifteen  minutes,  the  inner  lining  is  raised  by  a  wire 
handle  terminating  in  hooks,  and  suspended  on  a  peg  or 
hook  in  the  side  of  the  saucepan,  near  the  top.  In  this 
position,  which  is  shown  in  Fig.  2,  the  potatoes  are  finished 
by  being  steamed,  and  are  ready  in  from  ten  to  fifteen 
minutes.  The  steam,  however,  condenses  against  the  sides 
of  the  outer  saucepan,  d  the  water  thus  produced  never 
touches  the  potatoes,  which  are  thus  kept  perfectly  dry,  and 
may  be  allowed  to  stand  in  the  steamer  for  nearly  an  hour 
after  they  are  cooked,  without  suffering  deterioration.  Pota- 
toes cooked  in  this  manner,  and  in  this  particular  steamer, 
are  certainly  delicious,  and  there  is  no  chance  of  failure, 
whereas  by  the  ordinary  methods  of  boiling  per  se,  and 
steaming  per  se,  we  can  all  remember  occasions  when,  to 
speak  in  the  mildest  terms,  the  potatoes  have  not  been  what 
they  ought  to  be.  Medical  testimony  shows  that  potatoes 
when  cooked  in  the  "  Patent  Potato  Steamer,"  on  the  plan 
described  above,  are  more  digestible  than  when  simply 
boiled.  For  ordinary  families  this  utensil  is  made  in  three 
sizes  : — To  cook  3  lbs.,  at  5s. ;  4  lbs.,  at  6s.  ;  and  6  lbs.,  at 
7s.  6d.  They  are  supplied,  however,  in  sizes  to  cook  10, 
15,  and  20  lbs.,  at   15s.,  iSs.  6d  ,  and^s.  6d.  respectively. 


This  method  of  cooking  is  equally  well  adapted  for  cooking 
fish,  poultry,  rabbits,  and  any  kind  of  vegetables,  which  are 
all  better  for  being  first  partially  boiled,  and  then  finished 
off  in  the  steamer  in  the  upper  part  of  the  utensil. 

I  have  now  to  turn  to  a  novelty  which  is  on  the  eve  of 
completion,  and  which  in  all  probability  will  be  just  ready 
for  sale  when  these  "  Notes  "  meet  the  reader's  eye.  It  is  a 
new  lathe,  which  is  in  preparation  by  the  Britannia  Com- 
pany, Engineers,  La_the  and  Tool  Makers,  Colchester,  and 
is  likely  to  prove  a  prominent  feature  in  their  long  lis,t  of 
notable  specialties.  I  think  it  is  a  fact  beyond  dispute  that 
all  amateurs  who  can  turn  have  a  great  desire  to  do  a  little 
screw  cutting  now  and  then,  but  are  deterred  by  the  cost  of  the 
screw-cutting  lathes  now  in  the  market,  and  their  unhandi- 
ness for  general  turning.  The  saddle-rest  is  somewhat  of  a 
nuisance  to  amateurs,  and  to  remove  it  is  always  a  dirty  and 
irksome  job.  The  new  screw-cutting  lathe  of  the  Britannia 
Company  is  an  ordinary  back-geared  lathe,  the  mandrel  of 
which  will  project,  so  as  to  receive  hubs  or  screws,  of  various 
pitches.  By  this  means  screws  of  any  thread  can  be  cut 
as  quickly  as  by  a  screw-cutting  lathe.  The  screw- 
cutting  rest  is  carried  on  a  strong  round  bar  at  the 
back  of  the  lathe,  and  is  instantly  and  easily  lifted 
over  when  required.  The  appliance  called  the  former 
is  brought  into  connection  with  the  hub,  by  the  same 
motion  that  moves  the  rest  into  its  position.  Less  than  half 
a  minute  is  thus  sufficient  for  converting  an  ordinary  lathe 
into  an  effective  screw-cutting  lathe.  When  not  in  use  the 
screw-cutting  rest  is  thrust  back,  and  hangs  on  the  bar  at 
the  back  of  the  lathe,  quite  clear  of  the  bed.  Any  amateur 
who  is  possessed  of  an  ordinary  back-geared  lathe,  can  have 
it  converted  into  a  screw-cutting  lathe.  Single  speed  lathes 
will  require  a  back-geared 
head  to  be  fitted  on, 
but  this  could  be  done 
in  a  minute  or  two. 
I  am  inclined  to  think 
that  amateurs  who  like 
turning,  and  who,  at 
present,  are  unable  to  ac- 
complish screw-cutting, 
will  not  be  slow  to  avail 
themselves  of  the  new 
advantages  offered  to 
them  by  the  Britannia  fig.  2.- 
Company. 

Among  books  and  pamphlets  the  first  that  demands 
notice  is  "  The  Inventor's  Record,"  published  at  23,  Rood 
Lane,  London,  at  6d.  I  call  attention  specially  to  this  num- 
ber— No.  243,  dated  January  5,  1884 — because  it  contains 
the  new  Patents  Rules,  issued  by  virtue  of  the  provisions  of 
the  "Patents,  Designs,  and  Trade  Marks  Act,  1883,"  and 
the  Lists  of  Fees  payable  on  and  in  connection  with  Letters 
Patent.  This  cannot  fail  to  be  useful  to  those  of  my  readers 
who  may  be  in  want  of  information  on  these  points.  For 
the  benefit  of  those  who  wish  to  possess  the  New  Patents 
Act,  in  a  portable  form,  the  publishers  of  "  The  Inventor's 
Record  "  have  issued  it  in  pamphlet  form  in  wrapper,  with  a 
short  guide  to  the  working  of  the  Act  prefixed.     Price  6d. 
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T*he  Editor  reserves  to  himself  the  right  of  re- 
fusirga  rtp?y  to  any  question  that  may  be  frivolous 
or  inappropriate,  or  devoid  of  general  interest- 
Correspondents  are  requested  to  bear  in  mind  that 
their  queries  will  be  answered  only  in  the  pages  of 
the  Hacazine,  ihe  iniorr>iation  songht  being  sup- 
plied for  the  benefit  of  its  readers  generally  as  well 
as  for  those  who  have  a  special  interestin  obtaining 
It.    In  no  case  can  any  reply  be  sent  by  post-] 

TO    THE    READERS    OF    "AMATEUR 
WORK." 

The  constantly  increasing  demand  for 
space  in  this  dejiartnient  of  Amateur 
"Work  Las  necessitated  the  issue  of  an 
EXTRA  SUPPLEMENT  of  EIGHT  PAGES 
with  this  Part,  so  that  replies  may  he 
given  to  the  inquiries  of  our  numerous 
correspondents  to  the  latest  possible  date. 
Every  endeavour  is  made  to  abridge,  as 
far  as  possible,  the  time  that  intervenes 
between  the  receipt  of  a  query  and  the 
appearance  of  an  answer  to  it,  but  at  the 
best  t'co  months  must  often  elapse  before 
inquirers  can  be  satisfied.  For  example, 
owing  to  the  necessity  of  sending  this  Part 
to  press  very  early  in  February,  it  is 
impossible  that  replies  to  letters  received 
after  the  first  week  iu  February  can  appear 
in  this,  the  March  Part,  but  must  of  ne- 
cessity be  deferred  to  the  April  Part. 

Violin  Making. 

Da.  L.  T.  (Ahergavenhy).—1&y  article  on 
the  Goamerius  model  is  only  postponed, 
not  abandoned.  I  think  I  have  already 
pointed  out  the  reason  of  the  discrepancy 
between  the  plate  and  the  directions  given 
in  the  chapter  on  hollowing  out  the  back 
and  belly;  it  is  this.  The  thicknesses  on 
the  plate,  and  their  distribution,  are  an 
exact  enlargement  of  the  thicknesses  given 
in  Figs.  30  and  31,  Vol.  I.,  p.  209,  which  are 
taken  not  from  a  newly-made  violin,  but 
from,  old  and  well-seasoned  instruments. 
"  The  Violin,  and  How  to  Make  It,"  Vol.  II., 
p.  405,  does  not  give  a  diagram  of  the 
finished  thicknesses,  bnt  only  the  thick- 
nesses at  certain  points  ;  when  these  latter 
areattained.andare  smoothly  graduated  into 
one  another  (from  point  to  point)  you  will 
find  you  have  thicknesses  only  very  slightly 
in  excess  of  those  given  on  the  plate.  In 
p.  207,  Vol.  I.,  I  say  particularly,  "  It  is 
always  better  to  err  on  the  side  of  excess 
rather  than  meanness,  for  the  best  authori- 
ties allow  that  an  instrument  with  plenty 
of  wood  left  in  it  has  a  much  finer  tone  than 
one  which  has  been  chiselled  down  to  a 
minimum  of  thickness;  and,  again,  instru- 
ments which  have  been  spared  the  chisel  in 
their  infancy,  have  a  much  better  chance  of 
mat  aring  to  perfection  than  weaker  ones." 

J.  H.  L.  (Hornsey). — I  am  very  glad  your 
varni=h  is  such  a  success,  I  have  carefully 
preserved  your  sample. 

Acli>  Reekie.— You  will  find  the  particu- 
lars you  require  relating  to  a  Violoncello  in 
the  "Answers  to  Correspondents"  in  Part 
IS.  of  Ahatettb  Work. 

J.  S. — I  am  much  gratified  at  your  pro- 
gress in  violin  making,  your  letter  is  one  of 
very  many  exceedingly  encouraging  com- 
munications on  the  subject  that  I  have  had 
the  pleasure  of  receiving.  You  must,  of 
course,  varnish  your  fiddles.  An  instrument 
has  always  a  very  fine  tone  before  it  i3  var- 


nished, but  it  will  not  last ;  it  is  like  grow- 
ing a  hyacinth  iu  total  darkness,  it  runs  up 
to  a  great  height  at  first,  but  is  fit  for 
nothing  after.  Varnish  your  violins  accord- 
ing to  Chapters  VI.  and  VII.,  Vol.  I.,  pp. 
309  and  345,  and  Chapter  VIII.,  Vol.  III., 
p.  10(5.  A  violin  varnish  is  prepared  by 
Messrs.  Rea,  of  Wardour  Street,  and  sold  at 
amoderate  price.  Bird's-eye  maple  is  some- 
times used  for  backs,  but  I  do  not  like  it. 

G.  M.  B.  (Carcavcllos),— Your  query  is 
answered  in  Chapter  VIII.,  Vol.  III.,  p.  106. 
Nevertheless  before  it  appeared,  I  tookit 
upon  myself  to  answer  you  privately  at 
much  length.  You  have  not  acknowledged 
my  letter,  I  hope  it  reached  you. 

S.  S.  (Twickenham).— The  answers  to  J.  S. 
apply  to  you  on  all  points. 

A.  D.  (Ar&eley).— John  Barrett,  of  "Ye 
Harp  and  Crown  in  Pickadilly,  London, 
17 — ,"  was  a  very  fair  old  English  maker, 
of  the  Ear  at  Norman  School.  His  violins 
were  generally  of  a  rather  German  build, 
and  from  your  description,  1  should  think 
yonr  instrument  was  genuine.  His  varnish 
was  generally  yellow.— [E.  H.  A.] 

Pianoforte  Action. 
G.  B.  (Lincoln).  —  1.  I  cmnot  find, 
after  repeated  inquiries,  any  work  giving 
full  and  practical  instruction  ou  the  build- 
ing of  a  pianoforte.  But  you  will  find  iu 
any  good  musical  library,  in  individual 
articles  of  cyclopedias,  and  in  essays  or 
works  on  the  history  of  the  pianoforte 
(Hopkins,  Brinsmead,  etc.),  information  on 
particular  points  and  the  special  features  of 
the  various  developments.  2.  There  is  no 
action  specially  named  Hammer  Rail  Action  ; 
but  if  you  want  drawings  of  an  ordinary 
check  action,  showing  the  rail  on  which 
the  hammers  fall  on  return  from  the  stroke, 
these  can  easily  be  supplied. — [W.  W.  C] 

Pianoforte  Tuning-. 
Tuner  states  that  he  will  be  assisted 
and  obliged  by  an  answer  to  his  inquiry, 
"  Where  can  I  get  twelve  tuning  forks  from 
middle  C—B  tuned  in  equal  Urn  per  anient  to 
concert  pitch  ?  "  Presuming  that  Tuner  is 
not  perpetrating  a  little  joke,  it  would  seem 
that  he  has  thought  of  adopting  the  sug. 
gestion  of  Cornelius  Nepcs  (p.  93)  to 
obtain  such  a  set  of  forks  which  will  not 
only  "last  a  lifetime,"  but  will  also  be  so 
useful  as  to  *'  do  away  with  the  need  of  a 
trained  ear  in  tuning  a  piano."  The  author 
of  this  suggestion  has  much  in  common 
with  his  classical  namesake — with  a  differ- 
ence. Both  are  in  the  list  of  writers,  and 
of  either  we  know  little.  The  ancient,  how- 
ever, wrote  much,  and  we  believe  well;  the 
modern  has  made  one  suggestion — singular, 
solitary,  and  soulless.  Starting  with  the 
assertion  that  in  equal  temperament  a  piano 
is  tuned  "  with  each  note  equally  out  of 
tune,"  the  incorrectness  of  which,  in  two 
particulars,  will  be  demonstrated  mathe- 
matically ;  in  the  second  of  the  "  Papers  on 
Tuning"  v/hich  have  been  announced  to 
appear  in  the  present  volitme,  he  goes  on  to 
say  that  "the  notes  are  therefore  tuned  so 
that  the  harmonies  of  one  key  will  blend 
with  other  keys,"  a  statement  about  as 
loose  as  it  well  can  be  to  convey  an  idea  of 
what  is,  ri(t  best,  but  an  approximation  to 


the  fact.  It  is  said  that  "wonders  will 
never  cease,"  and  the  nineteenth  century 
has  contributed  not  a  few ;  but  we  have 
yet  to  see  the  manufacturer  who  will  tune 
"twelve  tuning  forks-middle  C  to  B— so 
as  to  make  twelve  notes  of  the  proper  con- 
cert pitch  but  equally  out  of  tune."  How- 
ever, to  your  question.  The  suggested 
arrangement  of    forks  is  useless,    because 

(1)  a  tuning  fork  varies  in  pitch  with  use; 

(2)  a  tuning  fork  varies  iu  pitch  with  changes 
in  temperature,  and  other  accidents  of  cir- 
cumstances ;  (3)  a  set  of  tuning  forks  will 
vryin  r'tch  irregularly  as  between  them- 
seives.  The  adoption  of  it  cannot,  there- 
fore, be  recommended.— [W.  W.  C] 

T.  B.  T.  (Garnew). — I  cannot  put  you  in 
communication  with  any  manufacturer  of 
tuning  forks,  but  anyone  who  supplies 
musical  instruments  will  procure  them  for 
you.  A,  C,  or  G  tuuing  forks  cost  Is.  and 
Is.  6d.  each.  The  usual  charge  for  tuning 
pianofortes  is  3s.  Gd.,  and  some  tuners 
charge  only  2s.  6d.,  so  that  the  cost  of 
keeping  a  pianoforte  in  tune  will  range 
from  10s.  to  15s.  a  year,  on  a  rough  calcula- 
tion. For  your  second  query  about  clocks 
see  reply  to  H.  E.  (Clapham). 

Organ-Building. 

To  E.  W.  S.  (Banstead).— The  organ  could 
be  got  in  a  height  of  7  feet  if  pipes  are 
judiciously  planted  off.  If  your  room  is 
only  8  feet  high  it  would  be  best  to  have 
the  action  below  the  key-board ;  if  placed 
above  more  pipes  woidd  require  planting 
off.  In  the  former  case,  the  pallets  would 
open  at  the  back.  You  do  not  say  how 
many  stops  you  propose  to  have,  but  I 
would  suggest  open  diapason  (44  pipes)  to 
Tenor  C,  with  stopt  bass  (12  pipes).  Open 
flute  (4  feet)  for  principal  (56  pipes),  and 
another  8  foot  stop,  such  as  a  kcraulophon, 
gemshorn,  or  salicional,  down  to  Tenor  C 
only.  A  2  foot  stop  may,  or  may  not,  be 
added  according  to  taste.  The  pedal  organ 
might  consist  of  12  or  13  bourdons,  lowest 
note  CCC,  and  the  remaining  notes  obtained 
from  the  manual  by  a  coupler  action.  The 
best  stop  to  place  outside  the  swell  box 
would  be  the  open  diapason,  the  largest 
pipes  being  in  front,  at  each  side  of  the 
key-board,  some  over  it,  and  the  remainder 
over  their  proper  channels,  but  outside  the 
swell  box.  The  pedal  pipes  might  be 
arranged  across  each  end,  or  in  a  single 
row  at  the  back,  but  some  would  require 
mitring. 

R.  R.  L.  (Dublin).— The  compass  of  the 
keyboard  of  every  organ  referred  to  in  my 
first  chapter  (page  21,  Volume  II.),  is  4f 
octaves,  viz. :—  from  C  C  to  G  3.  All  56-pipe 
stops  thus  run  through  the  complete  com- 
pass, as  there  are  56  keys  in  the  keyboard' 
and  the  largest  pipe  in  each  stop  stands 
over  the  C  C  channel.  All  41-pipc  stops 
commence  at  Tenor  C,  or  13th  channel; 
bass  stops,  having  12  pipes,  occupy  the  first 
12  channels,  or  keys.  A  careful  study  of 
Pig.  1  in  the  Supplement  to  Part  XV.,  and  a 
careful  reading  of  the  articles  would  have 
rendered  these  queries  unnecessary.  You 
will  observe  that  no  replies  to  queries  can 
be  sent  to  individual  subscribers  through 
the  post,  the  answers  being  intended  for 
the  benefit  of  all.— [M.  W-] 
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Dulcimer  Making. 

E.  F.  (Islington).— If  you  have  fitted  your 
frame  so  that  both  ends  of  the  top  piece 
(20  inches  long)  come  out  flush  with  the 
sides,  it  will  not  measure  14  inches  across 
from  top  to  bottom.  The  best  thing,  there- 
fore, for  you  to  do  is  to  replace  it  with 
another  piece  of  the  required  length,  viz., 
26  inches.  The  sides  and  bottom  piece  will 
do  again,  and  the  holes  which  will  be  left 
in  the  sides,  after  the  fresh  piece  is  fitted 
in,  may  be  wedged  tightly  up.  There  is  no 
stinted  rule  as  to  the  length  of  a  dulcimer, 
providing  that  the  top  and  bottom  pieceB 
are  made  strong  enough  to  resist  the  strain 
that  is  brought  to  bear  upon  them  when 
the  dulcimer  is  being  tuned;  but  it  must 
not  be  less  than  14  inches  across,  or  else 
there  will  not  be  room  for  the  wires. 

Polishing  Pebbles. 

The  Truth  sends  the  following  informa- 
tion on  this  subject  for  the  benefit  of  E.  J.  F, 
and  others  who  may  be  interested  in  it. 
Having  observed  a  question  asked  in  No. 
XXV., by  E.  J.F.,  asto  polishing  pebbles  (a 
process  which,  perbaps,  is  somewhat  briefly 
dealt  with  in  page  404,  Vol.  II.  of  your 
publication),  I  append  an  extract  from  a 
little  work,  entitled  "  Beach  Rambles,'* 
written  some  years  ago  by  Mr.  T.  G. 
Francis,  and  published  by  Messrs.  Rout- 
ledge.  I  can  only  add  that  if  the  extract 
proves  of  value  to  any  readers  of  Amateur 
"Work,  I  shall  be  glad — and  this  is  possible, 
us  the  little  work  from  wbi'jh  the  informa- 
tion is  takeu  is,  I  believe,  out  of  print.  It 
may  be  well  to  say  that  slices  of  pebbles, 
or,  indeed,  sometimes  halves  of  pebbles, 
can  be  best  handled,  in  polishing,  by  at- 
taching, Bay,  the  handle  of  an  old  bradawl 
to  the  Btone  by  cement  of  some  kind.  Per- 
haps Prout's  Elastic  Glue  might  serve  the 
purpose ;  but  lapidaries  use  a  special  ce- 
ment, the  component  rarts  of  which  I  at 
the  moment  forget.  I  will  now  proceed 
with  the  extract  from  the  book  I  have 
mentioned  above. 

"  But  let  us  now  look  into  the  back  par- 
lour, where  all  the  cutting  and  polishing 
takes  place.  A  peep  behind  the  scenes  is 
generally  instructive.  The  first  time  I  ever 
entered  such  a  '  sanctum/  I  remained  there 
nearly  an  hour;  ashing  questions,  yon  may 
be  sure. 

"  The  lapidary  works  by  means  of  wheels. 
These  wheels  are  instruments  for  sawing 
and  filing  the  stones  which  come  under  hiB 
hnud.  .  .  .  All  that  the  cutting-wheel 
can  do  is  to  act  like  a  saw,  aud  to  take  out 
from  the  centre  of  the  pebble,  in  the  shape 
of  saw-dust,  a  section  equal  in  thickness  to 
the  wheel  itself.  If  this  be  effected  and  no 
more,  then  that  part  of  the  work  is  per- 
fectly done :  and  this  is  not  effected,  with- 
out some  fault,  once  in  a  dozen  times, 
unless  the  workman  be  both  skilful  and 
attentive.  The  usual  fault  is,  that  the 
plane  of  section  is  not  perfectly  horizontal. 

"  But  let  us  see  how  the  wheels  act. 
There  must  always  be  two  of  them :  one 
which  is  to  cut  by  its  edge,  and  another 
which  is  to  polish  by  its  surface.  But  the 
lapidary  is  generally  provided  with  several 
of  both  kinds ;  partly  in  case  of  accident, 
partly  on  account  of  variety  in  the  texture 


of  the  pebbles  brought  to  him.  Each 
wheel  is  fixed  upon  an  axis  of  its  own,  of 
perhaps  a  cubit's  length ;  and  this  port- 
able axis  is  bevelled  as  a  screw,  for  some 
inches,  at  the  other  end,  so  that  it  can  be 
screwed  at  pleasure  into  a  solid  revolving 
spindle,  planted  upright  in  the  floor  of  the 
workshop.  The  spindle  itself  may  either  be 
worked  by  a  leathern  strap  and  a  treadle, 
or,  as  is  more  usual,  by  a  winch-handle, 
acting  at  a  mechanical  advantage. 

"  The  horizontal  wheel  being  made  to 
spin  round  by  timing  the  winch  with  one 
hand,  the  workman  grasps  the  pebble  firmly 
in  the  other,  and  presses  it  against  the  edge 
of  the  disk,  which,  revolving  in  a  horizontal 
plane,  acts  like  a  saw.  A  pencil  line  may 
first  be  drawn  on  the  stone,  to  mark  out 
the  intended  section.  But  this  is  not  all. 
A  dry  wheel,  although  it  were  formed  of 
the  finest  steel,  could  barely  scratch  the 
surface  of  an  agate;  or,  if  great  force  were 
exerted  at  the  winch,  would  splinter  it. 
The  lapidary  has  need  of  diamond  powder, 
emery,  and  rotten-stoue.  He  makes  use 
also  of  a  peculiar  kind  of  oil,  and  has  a  jar 
of  water  withiu  reach  for  ordinary  pur- 
poses. The  oil  is  called  'brick  oil.'  It 
comes  from  coal  tar,  and  does  not  heat  by 
friction,  as  common  oil  would ;  conse- 
quently, it  neither  burns  the  operator's 
fingers,  nor  injures  his  specimens  by  caus- 
ing the  wheel  to  glow  too  fiercely.  Of  the 
above  materials,  the  most  expensive  is  the 
diamond.  Although  obtained  by  crushing 
"bort,"  of  little  intrinsic  value,  it  never 
costs  the  lapidary  less  than  25s.  per  carat  ,- 
and  he  can  do  nothing  without  it.  Emery, 
ou  the  other  hand,  which  is  a  coarse  variety 
of  Corundum,  is  cheap  enough. 

"  The  first  wheel  put  on  the  spindle  is  an 
extremely  thin  one,  it  can  scarcely  be  too 
thin,  and  is  made  of  tin  or  of  the  softest 
steel.  Its  disk  should  lie  exactly  level  in 
the  plane  of  the  horizon,  and  it  must  not 
have  the  shadow  of  a  notch  or  bend  upon 
its  delicate  edge.  This  wheel  the  lapidary 
wets  along  its  entire  rim,  with  oil  or  water, 
by  means  of  a  feather.  A  small  portion  of 
the  diamond,  ready  mixed  with  oil,  is  then 
applied  to  the  edge  of  the  wheel,  the  latter 
being  made  to  revolve  gently,  until  it  has 
taken  up  the  mixture  from  his  finger. 

"The  wheel  thus  primed  is  now  set  in 
motion,  at  first  slowly,  but  by  degrees  more 
rapidly,  and  the  pebble  being  steadily 
pressed,  not  pushed,  against  it,  the  diamond 
eats  into  the  metal,  and  the  metallic  edge, 
armed  with  an  adamantine  tooth,  eats  into 
the  solid  stone,  and  at  length  saws  it 
asunder. 

"In  this  way  an  agate  of  a  couple  of 
inches  diameter,  and  of  average  hardness, 
will  be  neatly  divided  in  less  than  a  quarter 
of  an  hour. 

"  The  two  surfaces  thus  obtained  are 
then  inspected,  and  if  the  stone  be  judged 
worthy,  the  lapidary  proceeds  to  polish 
either  or  both  of  them.  There  is  always 
some  difference  between  the  two,  a  slice 
having  been  taken  out  of  the  pebble  an- 
swering to  the  thickness  of  the  wheel; 
hence  the  importance  of  usiDg  a  delicate 
disk,  especially  for  valuable  agates. 

"To  accomplish  the  polishiug,  the  thin 
wheel  of  steel  is  now  exchanged  for  a  much 
thicker  one  of  lead,  which  takes  its  place 


upon  the  spindle.  It  is  no  longer  the  edge, 
but  the  ribbed  upper  surface  which  is  now 
to  do  the  work  ;  and  to  charge  it  for  this; 
it  is  smeared  over  with  rotten-stoae,  dipped 
iu  water.  This  heavy  wheel  is  theu  set 
spinning  at  a  rapid  rate,  and  the  pebble  is 
pressed  flat  upon  it  with  great  force ;  the 
heavier  the  hand  the  better.  As  itslidders 
about,  the  action  of  the  rotten-ptone,  which 
is  very  fine  in  the  grain,  gives  it  by  degrees 
a  high  polish.  Aud  this  polish  is  durable, 
and  will  preserve  the  agate  from  the  cor- 
roding  effect  of  our  atmosphere. 

"  Less  than  the  above  will  not  dress  a 
pebble  for  the  cabinet.  Occasionally  much 
more  is  needed.  For  a  very  fine  jasper  I 
have  seen  two  or  three  polishing  wheels 
employed,  the  last  disk  being  always  loaded 
with  soft  rotten-stone. 

"  As  to  the  expense,  it  will  cost  from  six- 
pence to  ninepence  to  cut  a  small  pebble 
through ;  and  to  polish  one  surface,  per- 
haps as  much  more.  This  is  supposing  that 
you  take  your  specimens  direct  to  a  work- 
ing lapidary.  If,  instead  of  doing  so,  you 
leave  them  at  a  jeweller's  shop,  with  direc- 
tions to  get  them  done,  you  may  expect  to  be 
charged  fully  twice  as  much.  Nor  is  this 
so  unreasonable  as  it  sounds  ;  for  the  man, 
bo  deputed,  acts  as  your  servant,  and  will 
look  to  be  paid  for  his  trouble— he  must 
have  recourse  to  the  lapidary,  and  you 
might  at  once  have  done  so  yourself. 

"  A  lapidary's  implements,  if  complete  as 
they  ought  to  be,  will  cost  him  from  seven 
to  ten  pounds.  About  five  pounds'  worth 
of  diamond  is  a  very  good  commencing 
stock.  Five  pounds  more  will  fit  up  his 
shop  with  a  counter  and  drawers  to  Jock, 
and  his  work-room  with  a  table,  stool, 
hammers,  a  few  cloths,  and  a  good  hens. 
This  is  all  he  requires,  besides  knowledge 
and  patience." 

To  the  preceding  remarks  let  me  add  that, 
as  may  be  notied,  there  is  an  obvious  over- 
sight in  Mr.  Francis's  instructions,  viz.,  as 
to  the  use  and  application  of  the  emery 
powder.  It  is  used  on  a  leaden  disk,  the 
surface  of  which  absorbs  a  portion  of  the 
powder  (as  the  steel  saw  absorbs  a  portion 
of  the  diamond),  and  its  purpose  is  to  grind 
down  the  rough  markings  left  by  the  saw, 
or  to  prepare  the  irregular  external  surface 
of  a  pebble  for  the  application  of  the  finer 
rotten-stone  in  polishing. 

Brown  Paper  Picture  Frames. 

A.  W.  (Slu/o).— A  sketch  of  the  frames 
in  the  article  ou  "  Arrangements  in  Brown 
Paper,"  looks  exactly  like  any  other  frame, 
but  as  the  details  of  the  very  simple  mani- 
pulations are  fully  explained  in  the  article, 
it  seems  useless  to  engrave  a  drawing.  I 
know  from  correspondents  that  many  ama- 
teurs have  tried  and  liked  them,  but  they 
are  not  on  sale,  so  far  as  I  know,  at  any 
place  —[J.  W.  G.  W.] 

Painting  Magic  Lantern  Slides. 
H.  B.  (Wandsworth).— You  will  find  a  list 
of  the  colours  used  in  painting  magic 
lantern  slides  in  thereply  given  to  Peintre, 
in  page  401,  Vol.  II.  This  subject  will  be 
treated,  with  illustrations,  as  soon  as 
opportunity  permits  ;  but  there  has,  as  yet, 
been  too  great  a  demand  ou  the  space  at 
my  command  for  the  appearance  of  papers 
on  it. 
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Dynamo-Electric  Machine  for  Electric 
Lignt. 

Electro.— Your  wants  and  my  promise 
have  not  been  forgotten  ;  but  three  circum- 
stances have  conspired  together  in  prevent- 
ing the  appearance  of  the  articles.  1.  Want 
of  space  in  Amateur  "Wore,  This  has 
been  taken  up  with  other  work,  to  meet 
the  wishes  of  a  numerous  class  of  readers. 
2.  Want  of  time  on  the  part  of  the  author. 
He  has  been  so  busy  in  attending  to  the 
requirements  of  non-electrical  amateurs,  as 
to  leave  little  or  no  time  for  attention  to 
the  wants  of  his  electrical  friends.  3.  A 
consideration  for  the  time  and  the  purses 
of  electrical  amateurs.  The  small  dynamo- 
electrical  machines  hitherto  brought  into 
the  market,  have  demanded  a  large  outlay 
in  skill,  labour,  and  money  in  their  con- 
struction, and  give  out  such  a  small  light 
for  such  a  large  expenditure  of  power  as 
has  been  found  necessary  to  work  them, 
that  the  author  has  not  seen  his  way  clear 
to  give  a  description  of  them.  However, 
the  work  is  now  in  hand,  and  the  article 
shall  appear  in  an  early  part. — [G.  E.] 
Electro-Motor. 

F.  E.  K.  (Malta).—  Tour  proposal  to 
revolve  an  iron  bar  42  inches  in  length  by 
J  inch,  in  diameter,  by  means  of  a  crank  an  d 
lever,  actuated  by  an  electro-magnet,  is 
scarcely  practicable.  If  you  wish  to  revolve 
the  bar  at  a  rapid  rate,  and  to  do  actual 
work,  it  will  be  advisable  to  work  it  by 
means  of  an  electro- mo  tor.  A  small  one  of 
"French  make"  can  be  purchased  from 
Mr.  Dale,  4,  Little  Britain,  for  10s.  6d.,  or 
larger  and  more  powerful  ones  for  26s.  each. 
I  am  now  engaged  on  an  article  on  "  How 
to  Make  a  Small  Dynamo- Electric  Machine," 
and  propose  to  continue  the  subject  with. 
Electro-motors  ;  if  you  can  wait  until  that 
time,  I  will  endeavour  to  meet  your  re- 
quirements. Meanwhile,  if  the  iron  bar  or 
spindle  is  not  required  to  do  heavy  work, 
you  might  actuate  it  by  means  of  the 
electric  escapement  invented  by  Mr.  Louis 
H.  Spellier,  described  and  illustrated  in  the 
article  on  "  Electric  Clocks,"  p.  133.  Will 
you  think  about  it  and  write  again  ?  I  am 
glad  to  hear  from  yon,  and  to  know  that 
you  have  derived  benefit  from  Amateur 
Work.— r_G.  E.] 

Indicator  for  Electric  Bell  System, 

Isdtcator. — I  can  quite  understand  your 
complaint  and  can  sympathise  with  you  in 
yonr  frequent  disappointments,  because  I 
frequently  suffer  disappointment.  It  is 
quite  true  that  the  promise  has  been  on 
paper  for  a  long  time,  and  has  been  often 
repeated,  but  its  fulfilment  has  been  post- 
poned, because :  (lj  Other  subjects  appeared 
to  be  more  in  demand  by  the  bulk  of  our 
readers  than  this,  and  those  other  subjects 
have  received  attention  in  preference.  It 
will  be  well  for  you  and  other  readers  to 
understand  that  we  write  for  the  majority, 
and  give  preference  to  those  subjects  most 
largely  desired  by  our  correspondents. 
This  being  so,  and  little  apparent  attention 
being  shown  to  the  subject  of  indicators, 
as  tested  by  letters  received,  I  have  turned 
my  attention  to  those  most  in  demand. 
(2)  Consequently,  I  have  not  had  time  to 
write  on  this  subject;  and  (3)  space  could 
have  been  hardly  spared  for  the  article.    A 


similar  reason  prevents  a  useful  reply  from 
being  given  in  this  section.  I  could  Dot 
make  it  clear  to  you  without  the  oid  of 
diagrams,  and  these  take  time  to  prepare, 
and  also  occupy  space.  Please  have  patience, 
and  I  will  try  to  attend  to  you  all  in  turn. 
The  article  on  "  Electric  Clocks "  was 
promised  many  months  ago,  and  was 
delayed  for  want  of  space.  I  should  startle 
you  with  a  mere  list  of  other  promises.  I 
will  give  attention  to  your  special  require- 
ments. Nine  wires  in  all  will  have  to  be  run 
on  a  system  for  an  8  disc  indicator.  One 
common  return  wire  from  the  carbon  of 
battery  to  the  top  of  house.  This  wire 
should  be  covered  with  a  distinctive  colour. 
Eight  branch  wires,  one  from  each  push, 
must  be  connected  to  this  main  wire,  and 
eight  lines,  one  from  each  push  must  go 
direct  to  the  indicator.  The  warning  bell 
will  be  placed  in  circuit  between  the  indica- 
tor and  the  battery.— [G.  E.] 
Electro- Magnet. 
Matthew  Stickleback.— On  referring  to 
Page  57,  you  will  see  an  illustration  of  an 
electro -magnet  with  one  leg,  as  constructed 
to  work  a  relay.  I  have  also  used  one  leg 
of  an  electro-magnet  to  ring  electric  bells 
most  effectively,  so  there  is  absolutely  no 
necessity  to  employ  the  horse-shoe  form  of. 
electro-magnat  where  a  small  power  is  re- 
quired to  move  the  armature.  Dozens  of 
electrical  contrivances  are  worked  by  means 
of  small  bar  electro-magnets,  that  is,  mag- 
nets formed  of  bars  of  soft  iron  wound 
with  coils  of  insulated  copper  wire.  When 
it  is  desired  to  concentrate  great  or  intense 
electrical  action  in  a  small  space,  it  is 
necessary  to  employ  the  horse-shoe  form 
of  electro-magnet,  because  we  then  get  the 
magnetic  action  of  two  poles  in  unison, 
with  a  consequent  treble  value  in  magnetic 
power. — [G.  E.] 

Cleaning  Binding  Screws. 
R.  L.  J.  (Bath)  .—The  corrosion  on  battery 
binding  screws  is  merely  a  deposit  of  zinc 
or  copper  sulphate,  and  the  trouble  may  be 
much  mitigated  by  throwing  the  screws 
into  clean  water  as  they  are  taken  off  from 
the  battery.  This  will  prevent  the  deposit 
drying  on  the  screws,  and  it  may  then  be 
wiped  off,  or  rubbed  off  by  rattling  the 
screws  about  in  hot  dry  sawdust.  Brighten 
the  mside  surfaces  of  the  slots  with  a  flat 
file,  and  ryme  out  the  wire  holes  with  the 
tang  of  the  file.  The  corrosion  may  be 
removed  in  an  acid  pickle,  but  the  practice 
is  not  to  be  recommended,  since  the  fine 
threads  of  the  screws  are  soon  worn  away 
by  the  action  of  the  acid,  and  the  screws 
rendered  useless.  Those  fine  threads 
should  be  frequently  oiled,  and  the  excess 
oil  wiped  off  ;  this  will  prevent  them  from 
sticking  in  the  holes. — [G.  E.] 

Coupling  De  Meriten's  Dynamo 
Machine. 
E.  L.  J.  (Bath).  —  I  am  not  practically 
acquainted  with  this  form  of  dynamo 
machine,  but,  from  a  knowledge  of  the 
principles  involved  in  its  construction,  I 
think  your  projects  impracticable.  The  Di5 
Meriten's  dynamo  is  a  magneto -electric 
machine,  giving  alternate  currents.  Its 
magnetic  power  is  not  obtained  by  induc- 
tion, but  from  permanent  magnets,  and  the 
currents  given  out  into  the  outer  circuit 


are  alternately  negative  and  positive,  thus 
producing  a  see-saw  movement  unfitted  for 
any  other  purpose  than  that  of  lighting  in- 
candescent lamps,  or  special  arc  lamps, 
such  as  those  of  Jablochkoff.  This  see- 
saw movement  of  its  current  militates 
against  any  advantage  to  be  obtained  from 
coupling  two  machines  together,  since  it  is 
evident  that  no  mechanical  arrangement 
can  ensure  simultaneous  negative  and  posi- 
tive impulses  from  the  two  machines,  and, 
consequently,  those  impulses  nullify  each 
other.  If  you  had  a  dynamo-electric  ma- 
chine and  a  magneto-electric  machine,  the 
latter  could  be  used  to  excite  the  field 
magnets  of  the  former,  and  thus  some 
advantage  be  gained.  Perhaps  something 
might  be  done  in  commuting  the  currents, 
but  I  do  not  clearly  see  how  to  do  it  just 
now.— [G.  E.] 

Iron  Wire  for  Telephones- 

F.  A.  E.  (Newtownbutler).— Ordinary  iron 
wire  will  do  when  insulated  at  all  its  sup- 
ports, but  if  exposed  to  the  weather  it 
would  soon  rust  and  break,  unless  gal- 
vanized. The  General  Post-office  and  all 
telephone  companies  use  iron  wire  galva- 
nized. You  should  look  up  my  answers  to 
other  correspondents  in  "  Amateurs  in 
Council."— [G.  E.] 

Electric  Clocks. 
T.  J.  O'Connor  (Dundalk).— The  articlo 
on  Electric  Clocks  was  compiled  for  the 
purpose  of  meeting  your  special  require- 
ments, and  the  writer  supposed  you  able  to 
adapt  its  principles  to  your  wants.  Your 
query  on  tho  subject  deserved  a  longer  reply 
than  could  be  allowed  in  this  column,  and 
we  thought  that  an  article  on  Electric 
Clocks  would  be  of  interest  to  you  and  to 
other  readers.  After  it  was  written,  and  in 
type,  we  saw  that  it  should  have  formed 
one  of  a  series  on  Clockwork  for  Amateurs, 
but  space  caunot  be  allowed  for  that  just 
now.  However,  your  remarks  anent  the 
subject  are  quite  in  order.  The  size  of 
bobbins,  size  of  core,  size  of  wire,  and 
length  of  pendulum,  must  be  proportioned 
to  the  duty  required  froni  the  clock.  For 
1$  inch  escapement  wheel,  employ  cores  $ 
and  J  inch  soft  iron,  ebonite  or  ivory  bob- 
bins I  inch  in  length  by  $  inch  iu  diameter, 
filled  with  No.  26  silk  covered  copper  wire. 
A  battery  must  be  employed  with  its  inter- 
nal resistance  equalling  total  resistance  of 
coils,  magnets,  and  circuit  through  clock. 
Length  of  pendulum  about  8  in.— [G.  E.] 
Small  Dynamo-Electric  Machines. 
Inquirers  on  this  subject  are  informed 
that  an  article  on  "  How  to  Make  a  Small 
Dynamo-Eleclric  Machine,"  is  now  in  course 
vf  preparation  by  Mr.  George  Edwinson, 
but  as  some  time  will  be  taken  up  in  en- 
graving the  drawings,  there  will  be  a  delay 
in  the  publication  of  the  article.  Mean- 
while, I  have  much  pleasure  in  calling  the 
attention  of  interested  readers  to  a  series 
of  articles  on  this  subject  in  the  "  English 
Mechanic,"  Vol.  XXXVIII.  The  first 
seven  chapters  of  this  series  is  taken  up 
with  explanations  of  the  principles  involved 
in  the  construction  of  dynamo-electric 
machines ;  whilst  the  remainder  treats  of 
their  construction  in  detail,  including  in- 
structions on  making  the  patterns  for  the 
castings.— [G.  E.J 
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Small  Dynamo  Machine. 

Dynamo  (Stoke  Newington).—  You  will  have 
Been  from  answers  to  other  correspondents 
that  Mr.  Edwinson  has  this  subject  in 
hand.  His  article  will,  in  all  probability, 
give  you  the  information  you  require.  If 
not,  he  will  give  you  further  instructions  in 
"Amateurs  in  Council,"  on  any  point  on 
which  you  may  be  in  doubt  or  difficulty. 

Patrick  and  Son's  Dynamo-Electric 
Machine. 

C.  A.  G.  {Stone,  Staffordshire). — I  am 
obliged  by  your  communication,  but  at  a 
loss  to  see  how  I  can  assist  you.  The  con- 
tributors to  Amateur  Work  endeavour  to 
assist  their  readers  with  information  col- 
lected from  many  sources  beside  that 
supplied  by  them  from  their  own  experience, 
but  they  cannot  be  held  responsible  for 
such  changes  as  those  indicated  in  your 
letter.  A  shoit  time  previous  to  that  on 
which  the  article  was  written,  the  writer 
made  several  special  journeys  to  the  work- 
shop of  the  makers  of  the  dynamo-machine, 
and  received  several  communications  from 
them  respecting  the  machine.  The  infor- 
mation thus  collected  was  printed  in  the 
article,  and,  doubtless,  at  that  time,  the 
makers  were  prepared  to  supply  the  parts 
as  therein  promised.  The  letters  that  you 
have  been  kind  enough  to  Bend  me,  show 
that  the  makers  have  since  altered  the 
castings,  and  have  in  other  ways  departed 
from  the  lines  started  by  them  some  three 
years  since.  At  that  time  I  concluded  that 
■'all  necessary  parts"  should  include  all 
rough  parts  of  the  machine  itself,  and  now 
think  that  such  items  as  spindles,  screws, 
brushes,  and  ebonite,  should  be  included ; 
but  they  are  correct  in  saying  that  they  did 
not  advertise  "all  necessary  parts."  Mr. 
Edwiuson  is  in  no  way  connected  with  the 
makers,  nor  have  they  ever  "advertised" 
in  Amatedr  Work.  The  only  wayin  which 
I  can  set  the  matter  right  is  to  say  that 
Messrs.  Patrick  &  Son  no  longer  supply 
dynamo  castings,  &c,  on  the  same  termB  as 
those  mentioned  in  the  article,  p.  464, 
Vol.  II.— [G.  E.] 

Papering  and  Whitewashing. 

J.  T.  (Con-wall)  writes  :— "  I  have  been  a 
subscriber  to  your  valuable  magazine  from 
the  first,  and  I  have  done  a  little  towards 
increasing  its  circulation.  I  never  forget 
to  introduce  it  to  my  friends,  because  I 
think  every  amateur,  as  well  as  profes- 
sional, may  glean  from  it  something 
*  worth  knowing,'  for  in  it  there  is  food 
for  every  one  of  whatever  turn  of  mind  he 
may  be.  One  good  feature  beiDg  the  free 
interchange  of  thought  and  experience,  its 
readers  being  thus  enabled  to  learn  one 
from  the  other.  Several  times  have  I 
seen  the  need  of  this,  for  sometimes  we 
form  opinions  without  really  testing  them  ; 
for  example,  one  of  ours  in  'Amateurs  in 
Council '  advised  us  a  month  or  two  ago 
*not  to  whitewash  a  room  lefore  paper, 
ing  it.'  Experience,  however,  has  taught 
me  *  not  to  paper  before  it  is  first  white- 
washed.' .Let  the  lime  stand  a  few  days 
after  it  has  been  slaked,  then  wash  with 
lime  and  water,  only  let  it  stand  twenty- 
lour  hours,  and  paper,  the  room  will  smell 
sweeter  an-1  the  paper  stands  firmer;  in 
fa^t,  you  will  find  it  difficult  to  take  it  o  If,?' 


Self-Acting  Fountain. 

G-  W. — A  second  paper  on  the  above  is  in 
hand,  and  will  be  published  as  soon  as 
possible,  which  will  describe  several  modi- 
fications suitable  for  fitting  to  Aquaria, 
Ferneries,  etc  ,  it  being  impossible  to  in- 
clude direction  thereon  in  one  article.  Your 
method  of  adapting  a  fountain  to  your  fernery 
would  be  clumsy  and  unsightly. — [D.  B.] 
Home-made  Furniture. 

W.  S.  (Liverpool).— Tou  will  have  to  cut 
the  dovetail  grooves  and  tenons  with  a 
tenon  saw  and  chisel.  I  believe  there  is  a 
machine  made  which  will  cut  this  kind 
of  joint,  but  if  so  it  would  be  beyond  the 
range  of  an  amateur.  It  is  by  no  means  a 
difficult  job,  and  with  care  and  patience 
you  can  make  a  good  fit.  To  set  out  the 
groove,  Fig.  1,  draw  with  the  square  the 
lines  a  b  and  c  d.  Then  with  the  bevel  pro- 
duce the  lines  b  e  and  d  f.  These  lines 
need  only  be  at  a  slight  angle,  not  nearly 
so  great  as  in  the  drawing,  which  is  pur- 
posely exaggerated.  Set  the  gauge"  the 
depth  of  the  groove,  and  mark  the  line  £  f. 
Now  with  the  tenon  saw  cut  the  lines  a  b 


FIG.   I.  FIG.  2. 

and  c  d,  holding  the  saw  at  the  angle  indi- 
cated by  the  line  b  e,  then,  with  the  chisel, 
clear  out  the  wood  between  the  cuts.  For 
the  tenon,  Fig.  2,  carefully  square  and 
plane  up  the  wood,  then  with  the  gauge,  set 
as  before,  mark  the  line  a  b,  and  extend  it 
all  ronud.  With  the  bevel,  set  as  before, 
mark  the  lines  d  c  and  e  c,  the  width  at 
n  e,  Fig.  2,  being  equal  to  the  width  e  f, 
Fig.  1 ;  and  the  width  at  c,  Fig.  2,  being 
equal  to  the  width  at  b  d,  Fig.  1.  If  this 
method  is  too  tedious  or  difficult  for  you, 
you  can  try  another.  Mortise  the  strips 
between  the  drawers  into  each  side  at  back 
and  front,  and  between  these  mortise  the 
runners.  That  is  mortise  the  front  and 
back  end  of  the  runner  respectively  into 
the  front  and  back  strip.— [Pitchpine.] 
Enamelling. 
T.  E.  (Canterbury).— Tou  do  not  mention 
the  substance  to  which  you  wish  to  apply 
enamel— whether  on  glass,  porcelain,  or 
metal.  Perhaps  you  will  find  the  informa- 
tion you  require  in  "  Glass  Staiuing  and  the 
Art  of  Painting  on  Glass.  From  the  Ger- 
man of  XJrs.  Gessert  and  Emanuel  Otto 
Froinberg,  with  an  Appendix,  on  the  Art 
of  Euumelling,"  published  by  Messrs. 
Crosby  Lockwood  and  Co.,  Stationers'  Kill 
Court,  B.C.,  price  2s.  Cd. 


French  Polishing. 
C.  B.  (Northampton). — You  will  find  the 
second  instalment  of  instructions  on  this 
subject  in  this  Part.  I  am  sorry  for  your 
disappointment,  but  will  bear  your  request 
in  mind  with  regard  to  the  regular  con- 
tinuation of  these  papers.  I  do  not  mind  a 
"  little  growl "  now  and  then. 

Stop  Chamfer  Plane. 

H.  W.  (Liverpool)— 1.  If  it  is  a  question 
of  price  you  will  find  the  Improved  Cham- 
fering Shave  a  good  tool,  and  cheaper  than 
the  Stop  Chamfer  Plane.  For  my  own  use, 
however,  I  prefer  the  latter  as  being  used 
more  easily  and  readily  than  the  former. 
2.  With  regard  to  the  lost  Supplements,  at 
present  there  is  no  other  way  of  replacing 
them  than  by  purchasing  the  Parts  with 
which  they  are  issued.  3.  1  am  pleased  to 
he^r  that  you  have  been  successful  in 
making  the  Doll's  House  from  my  drawings 
and  instructions,  and  that  yon  were  satisfied 
with  its  appearance  when  finished. 

Direction  of  Grooving  Iron,  etc. 
Matthew  Stickleback.— The  advantage 
of  a  proper  groove  or  trenching  plane  over 
the  Old  Woman's  Tooth  is  as  under:  that 
you  simply  have  to  mark  the  width  of  the 
groove  across  the  board  that  is  to  be 
trenched  or  grooved,  and  then  fasten  down 
a  flat  piece  of  wood  ou  same  with  one  edge 
perfectly  straight ;  up  to  and  touching  the 
right-hand  side  line,  you  then  commence 
by  drawing  the  plane  hacletcards  across 
boards,  pressing  down  the  front  part  of 
plane  to  make  the  two  teeth  (which  are 
fitted  to  these  tools)  cut  first,  after  which 
you  may  begin  to  press  forward,  as  with 
any  ordinary  moulding  or  rebating  plane, 
taking  care  to  press  down  the  teeth  into 
the  board  at  every  backward  stroke.  The 
brass  or  wood  stoj)  fitted  to  the  side  of 
plane  will  give  the  depth  as  may  be  re- 
quired. The  iron  is  skew  so  as  to  make  a 
clean  groove,  which  cannot  be  got  with  the 
other  tool,  viz.,  the  chisel  in  a  piece  of 
wood,  or  Old  Woman's  Tooth  ;  in  using  this 
latter  you  must  firBt  of  all  cut  with  a  saw 
on  each  of  the  lines  to  the  required  dej>tb, 
and  then  take  it  out  roughly  with  a  chisel, 
and  finish  with  Old  Woman's  Tooth.  I  do 
not  know  of  any  grooving  or  rebating 
planes  where  the  iron  is  fixed  by  screw  ac- 
tion, except  the  small  American  bull-nose 
rebate  plane.  The  bras3  stops  on  grooving 
planes  work  with  a  screw;  prices  vary  from 
4s.  6d.  each,  with  wood  stop,  to  6s.  6d.,  with 
brass  stop.  If  you  want  to  make  grooves 
lengthwise  of  board  you  can  do  so  of  course 
with  the  plough.— [T.  J.  S.] 

The  ' '  Art  Amateur. ' ' 
A  Lancashire  Lad.— This  is  an  Ameri* 
can  monthly  journal  of  the  highest  merit, 
edited  and  published  by  Mr.  Montague 
Marks,  23,  Union  Square,  New  York,  to 
whom  you  should  write,  sending  your  order 
with  subscription  for  a  year,  which  is  four 
dollars  (16s.  Sd.),  or  thirty-five  cents  (Is.  6d.) 
for  a  single  copy. 

Balmain's  Luminous  Paint. 

J.  N.  (Brighton  Grove).— Apply  it  to  the 
article  to  be  painted,  with  a  brush  in  the 
same  manner  as  ordiLary  paint. 
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Byssophanie. 
The  Tecth  writes:— "I  am   somewhat 
surprised  on  looking  at  Part  26  of  Amateur 
Work  to  find  that  some  rough  criticisms, 
or    suggestions,    of    mine,   referring   to   a 
design  by  Mr.  Glee  son  -White,  in  Part  24  of 
that  publication,  have  been  accorded  the 
honour  of  insertion.    I  had  no  idea  that 
you  would  print  a  communication  not  con- 
taining the  name  and  address  of  the  sender, 
or  I  should  have  been  more  careful— and  at 
least    have    re-read   my   remarks,  and   as 
certainly  have  corrected  the  accidental,  and 
obvious  substitution  of  the  word  "hypo- 
critical "  for  "  hypercritical,"  and  have  had 
something  to  say  to  "Abaci  is,"  &c.,  i, 
indeed,  I  wrote  it  so.     "Whilst  apologizing 
to  Mr.  Gleeson- "White  for   such  an  "un- 
varnished"   and  stringent  overhauling  of 
errors  that  we  are  all  liable  to,  and  which 
no  one  should  be  more  conscious  of  than 
myself — and  whilst  admiring  the  frankness 
of  your  Editorial  note,  you  will  forgive  me 
for  thinking  that  it  would  be  but  charity  to 
extend  to  often  necessarily  hurried  corre- 
spondents, the  same  Editorial  responsibility 
and  supervision  that  you  exercise  in  the 
case  of  contributors.    I  value  your  most 
useful  and  pleasant  publication  so  highly 
that,    having   found    myself    thus     unex- 
pectedly in  a  corner  of  it,  I  am  naturally 
anxious  to  appear  there  as  creditably  as 
may.be,  and  therefore  trust  yon  will  find 
yet  another  corner  for  me  in  the  February 
part."     [I  am  sorry  that  the  clerical  errors 
to  which  you  allude  should  have  appeared 
in  type.     I  am  not  able  to  turn  to  your 
letter  to  see  whether  or  not  it  was  put  into 
type  as  written,  but  I  will  assume  that  you 
could  not  have  made  the   mistakes    with 
which  you  are  credited,  and  that  they  are 
due  to  want  of  care  in  reading  proofs  for 
press.    If  I  had  noticed  them  when  I  read 
your  letter,  I   should  have  altered  them. 
You  are  wrong  in  thinking  that  I  do  not 
exercise  editorial  supervision  over  letters 
from  correspondents.    I  am  often  obliged 
to  'put    letters    into    proper   form    before 
sending  them  to  the  printer  ;  but  when  you 
consider  the  mas3  of  correspondence  that 
passes  through   my   hands,  you  will   not 
wonder  that  an  error  now  and  then  escapes 
notice.    With  regard  to  the  appearance  of 
your  strictures  in  print,  I  assume  that  all 
remarks  of  this  kind  are  sent  to  me  for 
publisation,  and  I  take  it  to  be  my  duty  to 
give  publicity  to  them,  especially  if  the 
criticism  offered  points  out  any  error  for 
which    I    hold    myself   responsible.      Dis- 
cussion affords  the  best  means  of  arriving 
at  the  truth,  and  I  trust  that  all  readers  of 
Amateur    "Wore    will    allow   that    every 
facility  for  the   full   expression   of   their 
opinions  is  given  in  its  page3.— Ed."] 
Microscopes. 
W.D. writes: — "The  following  information 
with  respect  to  the  making  of  Microscopes 
may  be  interesting  to  some  of  the  readers 
of  Amateur  "Work.  Happening  to  mention 
to  an  acquaintance  of  mine  that  I  was  about 
to  make  a  set  of  patterns  for  a  microscope, 
he  advised  me  to  do  as  he  had  done  if  I 
wished  to  save  time  and  expense,  that  is  to 
get  a  set  of  castings,  etc.,  from  a  maker.    I 
have  seen  the  microscope  since  he  has  made 
it,  and  it  u  a  really  good  serviceable  instru- 


meut,  quite  sufficient  to  meet  the  require- 
ments of  any  amatuer  rnicroscopist.  I  have 
since  obtained  a  complete  set  of  castings, 
etc.,  for  myself,  together  with  tubes  cut  the 
exact  length,  rack  and  pinion  for  the  focus- 
sing adjustments,  eye-piece  glasses,  mirror, 
some  black  for  blacking  iuside  of  tubes, 
etc.;  also,  some  good  lacquer  for  the  bright 
parts,  with  necessary  instructions  how  to 
put  them  together,  for  the  moderate  price 
of  16s.  I  obtained  them  from  Mr.  Sparrow, 
6,  Belitha  Villas,  Barnsbury,  London,  N,t 
where  the  castings  can  be  seen  made  up." 
Compound  Microscope. 
R.  H.  M. — The  passage  quoted  refers  not 
to  the  engraving  oE  Fig.  3,  but  to  the  full 
size  drawing  of  the  same  on  cardboard, 
which  it  is  assumed  you  have  already  made 
and  numbered  the  same  as  the  original 
engraving  as  directed  in  the  second  para- 
graph of  the  right  hand  column  of  the  pre- 
ceding page. — [E.  T.] 

To  Re-cut  old  Files  and  Hasps. 
G.T.flsIeo/iTan)  writes:— "The  following 
may  be  useful  to  some  readers  of  Amateur 
"Work,  having  tested  it  on  some  saw-mill 
files,  I  can  speak  with  confidence  as  to  its 
efficacy.    First  boil  the  files  in  a  strong 
solution  of  caustic  soda  for  half-an-hour, 
wash  in  clear  water,  and  immerse  in  an 
upright  position  in  a  solution  of  4  oimces, 
by  measure,  of   strong  sulphuric  acid  to  1 
quart  of  water,  for  six  to  eighteen  hours, 
according  to  the  cut  of  the  file   and  the 
nature  of  material  it  has  been  used  upon, 
wash  well  in  clean  water,  dry  quickly  before 
the  fire,  and  rub  them  with  a  few  drops  of 
sweet  oil.    Mill  and  saw  files  will  take  full 
time,  those  used  on  soft  metal,  etc.,  not  so 
long.    The  solutions  can  be  used  several 
times.    The  files  I  have  done  are  nearly 
equal  to  new  ones,  although  they  were  in  a 
bad  state  and  rusty,  having  been  cast  aside." 
Photographs  on  Tin. 
Inquirer.— I  presume  you  refer  to  the 
"Ferrotype"  process.      Ferrotype  plates 
can  be  obtained  ready  prepared  from  Mr. 
J.  Moore,  18,  Vauxhall  Street,  Birmingham, 
from  whom  particulars  as  to  price,  etc., 
might  be  procured.    But  you  seem  to  sup- 
pose that  a  "proper  camera"  is  unneces- 
sary.   This  is  an  error.    A  camera  and  lens 
are  as  much  required  as  in  the  case  of  an 
ordinary  carte.      The  economy  in  a  ferro- 
type lies  in  the  fact  that  a  positive  is  taken 
at  one  operation,  instead  of  a  negative  being 
first  taken  in  the  camera,  from  which  a 
paper  print  is  made ;  but  then,  on  the  other 
hand,    no    copies    can  be  made  from  the 
ferrotype,  and  amateurs  usually  like  to  keep 
one  copy  for  themselves,  and  give  other 
copies  to  their  friends.  Very  cheap  cameras 
and  lenses  are  now  made,  for  instance,  by 
Messrs.  Lancaster  and  Sons,  Manufacturing 
Opticians,  Birmingham ;  or  a  second-hand 
kit  might  be  had  from  Mr.  "W*.  Morley,  70, 
Upper  Street,  London,  N.—  [A.  J.  M.] 
Sale  of  Amateur  Wood-Carvers'  Work. 
G.  R.  {Hereford). — I  do   not  know    any 
place,  either  in  London  or  in  the  country, 
where  the  work  of  amateur  wood-carvers 
is  exposed  for  sale,  or  in  competition  for 
prizes.    I  have  some  beautiful  drawings  of 
articles  to  be  carved  in  wood,  with  minute 
instructions,  in  preparation  for  this  Maga- 
zine. 


Wire -Working. 
Subscriber.— This  is  a  subject  that  will 
be  taken  up  aud  dealt  with  exhaustively, 
but  it  cannot  be  commenced  in  the  present 
volume,  for  which  I  have  already  too  much 
on  my  hands.  To  show  you  that  there  is 
no  neglect  on  my  part,  I  may  say  that 
twice  I  have  entered  into  negociations  for 
the  supply  of  papers  on  this  subject,  and 
twice  have  they  fallen  through. 

Repousse  Work. 

G.  F.  B.  (Bevonport). — Full  instructions 
with  illustrations  for  the  execution  of 
RepousscS  Work  in  metal,  will  be  given  in 
this  Magazine,  but  the  subject  cannot  be 
taken  up  in  the  present  volume. 
Moving  Models. 

A  Lame  Miller  of  Norwich.  —  Your 
difficulty  is  imaginary—as  if  you  look  at 
the  clockwork  there  is  plenty  of  room  to 
put  the  pulley-wheel  on  the  square  end  of 
minute  hand  pinion  ;  also  if  the  two  pinions 
are  made  rigid,  the  hour  pinion  will  now 
move  at  the  same  speed  as  the  minute,  being 
to  all  intents  and  purposes  one.  If  after 
your  model  is  made  up  it  goes  too  fast,  you 
can  readily  attach  a  fly  to  the  escapement 
wheel,  by  soldering  a  cross-piece  of  wire  or 
flat  tin  to  the  pinion  thereof.  Further 
articles  on"Moving  Models  "  will  appear  as 
soon  as  room  can  be  made  for  them. 

W.  S.  (Norwich), — Descriptions  of  other 
kinds  of  working-models  for  bazaars  will 
shortly  appear  in  Amateur  Work. 

H.  S.~ Working-models  for  Bazaars  come 
under  the  category  of  mechanical  toys,  and 
instructions  for  making  these  are  now  being 
given.  The  articles  on  "  Printing  for 
Amateurs "  will  include  instructions  for 
making  a  cheap  press.  I  am  sorry  your 
letter  to  Mr.  Jarvis  has  met  with  no  reply  ; 
perhaps  it  will  be  as  well  to  write  again, 
and  if  your  second  letter  remains  un- 
answered, I  will  cause  some  inquiry  to  be 
made  about  the  cheap  presses  that  Mr. 
Jarvis  is  said  to  make. — [D.  B.] 

How  to  Make  Fishing  Rods. 

Expectant,  No.  2.— Articles  on  the 
manufacture  of  Fishing  Rods  and  Fishing 
Tackle  of  every  description  are  now  in 
preparation  expressly  for  Amateur  Work, 
by  a  skilled  hand.  I  am  afraid  that  their 
publication  must  of  necessity  be  deferred 
till  Volume  IV.  Nobody  can  put  more  than 
a  quart  into  a  quart  measure,  and  having 
the  present  capacity  of  Amateur  Work  in 
view,  and  the  mass  of  matter  that  I  have  in 
hand  awaiting  appearance,  I  do  not  see  how 
it  is  possible  to  add  to  the  various  series 
that  are  now  running  through  the  Magazine. 
My  wish  is  to  clear  off  in  the  present 
Volume  those  that  have  been  already  com- 
menced, if  it  can  be  done  by  any  means.  I 
do  not  know  any  book  in  which  instructions 
on  rod-making  are  given. 

Repairs  of  Clocks,  etc. 

J.  S. — The  writer  of  the  articles  on 
"Household  Clocks"  is  no  longer  a  con- 
tributor to  the  pages  of  this  Magazine-  As 
soon  as  I  can  meet  with  a  competent  writer 
on  the  subject  it  will  be  resumed.  Appli- 
cation has  been  made  to  two  gentlemen, 
who  have  declined  to  supply  papers  on  the 
plea  of  want  of  time; 
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Diagonal  Stay  of  Gate. 
Old  Chip  writes  :-*"  Referring  to  para- 
graph in. '  Amateurs  in  Council '  of  January 
number,  1  will  endeavour  to  show  you  that 
the  diagonal  stay  or  'brace'  as  it  is  usually 
called  in  the  workshop,  is  utterly  useless 


FIG.    I.— GATE  WITHOUT   BRACE. 

when  placed  as  in  the  drawing  given.  When 
a  gate  is  hung  the  whole  of  the  weight 
is  thrown  upon  the  hinges.  The  hanging 
style  of  the  gate  is  di- 
rectly supported  by 
the  hinges,  but  the 
remaining  portion  of 
the  gate  has  a  tendency, 
by  '  its  own  weight 
and  the  occasional  ex- 
tra weight  of  Binall 
boys  riding  upon  it,  to 

rop  out  of  square ; 
it,  therefore,  needs  a 
support,    and    a    brace 

s  added.    Now  the  ac- 

ompanying  diagrams 
shown  in  Figs.  1,  2,  and 
will  best  show  the 
effect  of  the  brace.  In 
Fig.  1  is  shown  the  ten- 
dency of  gate  to  drop 
out  of  square.    In  Fig. 

2  the  proper  position  of 
a  brace  for  a  gate  is  ex- 
hibited. The  effect  of 
this  mode  of  construc- 
tion being  that  the  gate 
can  never  drop,  as  the 
braca  prevents  it.    Fig. 

3  shows  the  brace 
iu  the  wrong  position,  in  which  it  is  simply 
useless,  for  the  gate,  instead  of  being  kept 
np  by  it,  drops  away  from  it.  I  have  made 
many  gates,  and  have  noticed  many  hun. 
drods  of  them  in  various  pnrts  of  England, 


for  the  engraving  not  being  reversed,  fo 
that  the  hinges  are  shown  on  the  wrong 
style  of  the  gate." 

J.  Searle,  while  expressing  his  approval 
of  Amateub  Woek,  which,  he  says,  "cannot 
fail  to  be  of  the  greatest  advantage  to  the 
general  reader,  whether  he  is  a  mechanic 
or  not,"  remarks  that  he  has  seen  many 
things  in  it  on  which  he  would  like  to  give 
his  opinion,  but  has  not  done  so  because  he 
thought  it  would  be  of  no  use,  as  so  many 
write  and  ask  questions  on  different  sub- 
jects. He  then  proceeds :—"  There  is  one 
thing  that  I  see  in  Part  XXVI.,  which  is  the 
diagonal  stay  of  a  gate,  that  Old  Chip  says 
is  wrong.  I  can  say  that  I  have  had  con- 
siderable experience  in  making  all  kinds  of 
framed  gates,  from  3  to  12  feet  long,  and  I 
was  always  taught  the  same  as  Old  Chip, 
to  put  the  diagoual  stay  in  the  opposite 
direction  to  that  in  which  it  i3  shown  in 
your  illustrations  ;  but,  perhaps,  you  have 
not  considered  that  there  ore  two  important 


pressing  tight  on  the  b,  b  stays.  If  o  was 
cut,  and  a  in  one  piece,  as  the  gate  drops 
in  front,  the  three  b  stays  would  leave  the 
a  stays,  and  show  a  bad  joiut,  which  would 
be  a  great  failure  altogether.  I  think  this 
will  prove  which  is  the  best  way  to  put 
diagonal    stays    to    any   kind   of    gate    or 


FIG.   2.— BRACE   IN    PROPER   POSITION. 

but  I  never  yet  saw  one  with  the  brace  as  in 
your  diagram.  The  workman  who  made 
one  in  that  way  would  not  get  the  oppor- 
tunity to  make  another  in  aDy  workshop  I 
ever  knew.  If  anyone  will  just  try  the  ex- 
periment of  making  a  gate  each  way,  it  will 
be  a  good  lesson  in  carpentry.  I  should 
imagine  the  mistake  arose  in  the  drawing 


FIG.   4.— GATE  WITH   DIAGONAL  STAYS,    BY  J.    SEARLE. 


points  in  all  gates— the  first  being  the  side 
strain  in  opening  ond  closing;  and  the 
second,  the  dropping  of  the  front  or  falling 
style.  If  you  look  at  your  drawing,  you 
will  see  that  your  stay  is  not  of  much  more 
use  than  to  support  the  side  strain ;  but  if 
placed  opposite,  it  will  not  only  Bupport  the 
side  strain,  but  also  prevent  the  dropping 
of  the  gate  in  the  front,  which  is  the  most 
important  point  of  all  to  be  considered  in 
gate-making.  All  gates  when  set  out  should 
be  up  out  of  square  in  the  front,  varying 
from  1  to  |  inch,  according  to  the  length  of 
the  gate.  I  send  you  a  sketch  of  a  gate 
[see  Fig.  4],  which  will  he  of  nse  to  your 
readers,  and  I  think  it  will  serve  to  throw 
some  light  on  the  subject  under  discussion. 
The  hanging  and  falling  styles,  top  and 
bottom  rails,  perpendicular  oflid  diagonal 
stays,  are  all  of  one  thickness,  about  2}  in.; 
the  four  bars,  2\  in.  by  g  in.,  mortised  through 
the  whole  lot.  The  diagonal, stays  have  to  be 
cut  and  stump-tenoned  in  the  whole  ones. 
The  proper  stays  to  cut  are  the  three  a  ones, 
so  that  when  they  take  the  strain,  the  a,  a 
stays   will   always   remain   a   good  jointj 


FIG.    3.— BRACE    IN    WRONG   POSITION. 

door.  For  the  better  guidance  of  those 
who  may  wish  to  construct  such  a  gate  as  I 
have  shown  in  the  illustration  (Fig.  4),  I 
append  its  dimensions 
in  every  part  .—Length 
of  gate,  out  to  out, 
10  ft.;  height,  5  ft.  4  in.; 
jength  of  hanging  style, 
6  ft.  4  in.;  width,  7  in,; 
thickness,  2fc  in.;  length 
of  falling  style,  6  ft.; 
width,  3$  in.;  thickness, 
2\  in. ;  top  and  bottom 
rails,  3  in.  deep ;  24  in. 
thick ;  perpendicular 
rails,  3  in.  wide ;  2i  in. 
thick ;  diagonal  stays, 
1J  in.  wide ;  2-1  in.  thick. 
The  fo\ir  horizontal  bars 
are  about  2$  in.  wide 
and  \  in.  thick,  mor- 
tised through  to  the 
centre  of  the  whole, 
exceptiig  the  hanging 
style,  which  they  should 
enter  to  the  extent  of 
about  2  in.  These  bars 
should  be  a  trifle  nar- 
rower at  the  hanging 
style  end,  to  ensure 
greater  facility  in  driv- 
ing them  in.  If  this  gate  is  made  longer, 
its  height  must  be  increased  in  proportion 
to  its  length.  It  will  be  noticed  that  the 
hanging  style  is  longer  than  it  need  be,  on 
account  of  its  being  so  much  wider;  the 


^ 
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FIG.  5.— COMMON  FORM  OF  FIELD  GATE. 

addition  to  its  length  causes  it  to  look 
bolder.  It  is  best  to  hang  all  heavy  gates 
on  the  swinging  principle,  to  open  either 
way,  and  to  close  by  itself,  by  having  a 
hinge  at  the  bottom  with  two  centres,  4  in., 
or  more,  apart  from  each  other.  The" 
fastening  should  be  curved  in  shape  at  the 
top,  with  a  notch  in  the  centre,  to  stop  the 
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gate  when  it  has  done  swinging:  this  part 
should  be  fixed  to  the  post ;  the  other  part 
should  he  mortised  through  the  falling 
style  and  turn  on  a  pin,  acting  as  a  lever. 
Then  a  rod  should  run  up  from  the  inner 
end  of  the  latch,  perpendicularly,  and  pass 
through  the  top  rail,  terminating  with  a 
handle  or  noh,  a  convenient  arrangement 
for  persons  on  horseback,  who  can  open  the 
gate  without  getting  off  by  pressing  down 
the  handle,  and  causing  the  horse  to  press 
against  the  gate,  which  is  pushed  open  by 
the  pressure  exerted  by  the  animal,  and 
closes  of  itself  when  horse  and  rider  has 
passed  through.  Sketches  of  the  hinges 
and  fastening  will  be  sent  if  required. 

H.B.  (Jarrow-on-Tyne)  writes: — "I  am  not 
quite  snch  an  Old  Chip  as  the  writer  of  the 
letter  on  the  above  in  Part  XXVI.  of  Ama- 
teur Wore,  but  being  a  practical  joiner  of 
about  thirty  years'  experience,  I  can  fully 
bear  him  out  in  his  adverse  criticism  of  the 
gate  shown ;  and,  with  all  due  respect  to 
you,  Mr.  Editor,  I  was  more  surprised  at 
yonr  reply  to  the  above,  than  I  was  at 
seeing  the  sketch  of  the  gate  in  'Every 
Man  His  Own  Mechanic,'  as  I  thought 
possibly  it  might  have  been  an  oversight. 
It  seems  to  me  to  lie  in  a  nutshell,  and 
amounts  to  this: — which  would  bear  the 
greatest  weight  on  the  falling  style,  the 
one  sketched  or  the  one  with  the  stay  re- 
versed ;  and,  I  believe,  if  a  poll  was  taken 
of  those  subscribers  who  are  practical  car- 
penters and  joiners,  the  result  would  be 
favourable  to  Old  Chip." 

Mr.  Edwinson  writes:— "Bespecting  Old 
Chip's  critique  on  your  'Diagonal  Stay  of 
Gate,*  I  think  you  are  right  as  to  general 
practice,  but  am  inclined  to  think  that  the 
practice  fails  in  principle.  I  understand 
it  thus:  —  The  weight  of  the  gate  is 
supported  on  its  two  hooks  or  hinges,  the 
upper  and  lower  rails  standing  out  like  arms 
or  levers.  When  the  front  style  is  put  on 
to  these,  the  strain  on  the  back  style  is 
greatly  increased,  and  the  greatest  strain 
on  the  hinges,  or  the  most  potent  factor  of 
this  strain,  is  the  weight  of  the  top  front 
corner  of  the  gate,  this  being  the  most 
remote  point  of  the  lever,  and  at  the 
greatest  distance,  and  at  the  highest  eleva- 
tion, from  its  fulcrum.  If  now  we  support 
this  point  with  a  prop,  and  rest  the  foot  of 
that  prop  against  the  foot  of  the  back  style, 
fastening  it  thereto,  the  weight  of  this  part 
will  be  partly  sustained  by  the  bottom  of 
the  back  style,  the  lower  hinge,  and  the 
part  best  able  to  bear  the  weight.  This  is 
how  I  understand  it ;  but  I  do  not  wish  to 
argue  the  point,  although  I  shall  be  pleased 
to  see  others'  opinions  in  Amateur  Wore." 

B.  B.  (Hew  Swindon)  writes  :— "  Will  you 
kindly  allow  me  a  little  space  in  your  valu- 
able paper  for  a  few  words  in  support  of  Old 
Chip's  views,  respecting  the  construction 
of  gate,  aa  taken  from  '  Every  Man  His 
Own  Mechanic'  Ton  will,  I  feel  sure, 
agree  with  me,  that  false  views,  like  weeds, 
are  easily  propagated,  but  eradicated  with 
difficulty.  The  strain  upon  the  top  hinge 
of  gate  is  a  tensile  strain,  and  upon  the 
bottom,  the  strain  of  compression.  The 
value  of  a  strut  or  brace  against  a  tensile 
strain  depends  greatly  upon  the  firmness  of 
its  base.     I  grant  that  in  the  case  before 


us,  the  top  hinge  is  more  likely  to  give  way 
than  the  bottom,  because  the  strain,  though 
equal  in  power,  is  different  in  application. 
The  first  question  respecting  the  brace  is, 
viz. : — What  is  the  use  of  the  brace  ?  To 
support  or  reduce  the  strain  in  the  weak 
places  of  the  construction.  All  practical 
men  will  agree  with  me  in  this,  that  nothing 
looks  worse  than  a  piece  of  work  (which 
shoiUd  be  square)  dropped  or  fallen  from 
its  original  housings  ;  the  first  consideration 
then  is,  how  to  keep  the  gate  square,  or 
how  to  support  the  head ;  or,  perhaps,  to 
make  the  thing  a  little  clearer,  how  to  keep 
the  two  diagonals  of  the  square  or  rectangle 
(whichever  it  may  be)  equal  in  length. 
Now,  as  the  head  of  the  gate,  when  hung, 
has  a  tendency  to  drop,  either  by  its  own 
weight  or  that  which  may  be  placed  upon 
it,  the  diagonal  from  the  top  of  the  head 
(falling  style)  to  the  bottom  of  the  gate 
(hanging  style)  is  thereby  shortened;  while 
the  other,  as  shown  in  your  diagram,  would 
be  lengthened:  therefore,  of  what  use  can 
a  brace  be,  placed  thus.  This,  I  think,  will 
prove  to  you,  that  the  brace,  to  be  of  use, 
must  be  put  in  where  the  diagonal  is  short- 
ened by  the  strain,  or  weight,  of  the  other 
parts  of  the  construction  j  it  will  then 
transmit  the  weight  of  the  head  to  the 
bottom  hinge,  a  point  well  able  to  sustain 
it.  I  have  never  yet  seen  a  gate  with  the 
brace  as  shown,  though  I  have  seen  gates 
for  gentlemen's  country  residences,  as  well 
as  farm  gates." 

Ambidexter  says  on  this  subject':— "If 
Old  Chip  does  not  send  an  explanation  of 
the  true  principles  of  mechanics  involved 
in  gate-making,  as  described  by  you,  I  shall 
be  happy  to  send  a  short  description  myself. 
I  may  as  well  remark  that  the  stay  placed 
as  shown  in  sketch  acts  as  a  tie,  and  when 
placed  the  other  way,  as  described  by  Old 
Chip,  as  a  strut." 

With  reference  to  the  preceding  remarks 
bv  Old  Chip,  J.  Searle,  Mr.  Edwinson, 
H.  B.  (Jarrow-on-Tync) ,  E.  B.  (New  Swindon) , 
and  Ambidexter,  I  am  bound  to  concede 
that  the  first-named  writer  has  given  a  most 
satisfactory  reason  why,  in  a  gate  of  con- 
siderable length,  the  diagonal  stay  should 
ran  in  a  direction  from  the  bottom  of  the 
hanging  style  to  the  top  of  the  falling  style. 
To  J.  Searle  the  thanks  of  the  readers  of 
Amateur  Work,  and  myself  also,  are  due, 
for  his  diagram  of  a  gate  and  his  description 
of  the  proper  method  of  makiiigit,  and  lean 
only  hope  that  as  he  has  now  made  a  begin- 
ning in  commenting  on  subjects  that  are 
brought  into  prominent  notice  in  this  Maga- 
zine, that  he  will  continue  to  do  so,  for  it  is 
from  the  comments  and  practical  knowledge 
of  such  correspondents  as  Old  Chip  and 
J.  Searle  that  amateurs  gain  information 
of  the  greatest  value  to  themselves  in  the 
prosecution  of  their  respective  hobbies. 
To  H.  B.  (Jarrow-on-Tyne) ,  while  thanking 
him  for  his  letter,  I  may  say  that  if  a  poll 
were  taken,  I  myself  should  cast  my  vote 
for  Old  Chip.  He  will  see  presently  why  I 
put  the  stay  from  the  top  of  the  hanging 
style  to  the  bottom  of  the  falling  style. 
The  communication  from  E.  B.  (New  Swin- 
don) is  also  clear  and  convincing,  and  that 
from  Mr.  Edwinson  is  to  the  point,  while 


he  confirms  my  opinion  that  general  prac- 
tice, though  it  is  undoubtedly  wrong,  ia  a 
little  bit  on  my  side.  Ambidexter  has  hit 
the  mark  exactly,  as  far  as  the  diagram  in 
question  is  concerned,  when  he  says  that 
"  the  stay  placed  as  shown  in  sketch  acts 
as  a  tie,"  for  this  was  precisely  my  idea 
when  drawing  the  illustration  with  which 
Old  Chip  very  reasonably  finds  fault.  It 
must  be  borne  in  mind  that  my  gate  is 
not  along  gate,  such  as  Old  Chip  shows  in 
Figs.  1,  2,  3,  but  a  little  wicket  gate  or 
garden  gate,  about  as  broad  as  it  is  high— 
and  that,  therefore,  owing  to  its  moderate 
width,  the  falling  strain  cannot  be  ao  great 
aa  it  would  be  in  a  gate  whose  width  ia 
greater  than  its  height,  or,  what  I  have 
termed  above,  a  "long"  gate.  Again,  the 
diagonal  piece,  as  shown,  ia  intended  to  be 
connected  by  tenons  with  the  styles  and 
rails  of  the  gate,  and,  therefore,  as  a  tie, 
to  use  Ambidexter's  expression,  to  support 
the  lower  right  band  corner  of  the  gate, 
and  so  to  keep  the  falling  style  from 
dropping  towards  the  ground.  Another 
reason  I  had  in  view  u,  placing  the  diagonal 
as  shown,  ia  that  thir  position  is  more  con- 
venient for  the  latch,  or  lifting  handle, 
shown  in  the  sketch — a  fastening  which  I 
prefer  for  a  gate  of  this  kind,  because  it  is 
solid  and  strong,  and  less  liable  to  get  out 
of  order  than  a  mortise  lock.  And,  before 
I  have  done  with  this  part  of  the  subject, 
let  me  point  out  that  as  the  timbers  of  the 
gate  are  tolerably  massive,  that  the  upper 
end  of  the  diagonal  acts  as  a  short  strut, 
and  tends  to  keep  the  top  rail  in  position, 
and  render  the  gate-frame  rigid.  It  acts  in 
this  way  on  precisely  the  same  principle 
that  is  now  adopted  in  making  an  iron 
bracket,  thicker  at  the  angle  in  which  the 
arms  meet.  I  will  make  no  comment  on 
Olb  Chip's  diagrams,  beyond  saying  that 
no  one,  I  imagine,  would  think  of  notching 
a  tie  into  the  lower  rail  of  a  gate,  as  shown 
in  Fig.  3,  especially  a  long  gate,  such  as  is 
shown  by  him.  I  have  seen  many  old  toll- 
bars,  which  were  made  only  of  a  hanging 
style,  a  top  rail,  and  a  strut,  which  kept 
the  top  rail  in  its  proper  position.  Such  a 
gate  is  shown  in  Fig.  2,  when  the  bottom 
rail  and  falling  style  are  removed.  Old 
Chip  says  he  has  made  many  gates,  and 
"  noticed  hundreds  of  them  in  various  parts 
of  England,"  but  never  yet  saw  one  with 
the  brace  as  shown  in  my  diagram.  Lean 
beat  make  my  rejoinder  to  thia  by  illus- 
trating a  very  common  form  of  field-gate  in 
Devonshire  in  Fig.  5,  which  shows  the 
brace  or  tie  placed  as  I  have  shown  it.  The 
upper  end  of  the  brace  is  mortised  or  let 
into  the  top  of  the  hanging  style,  and  is 
nailed  to  the  bars,  rendering  the  gate  stiff  and 
rigid.  I  have,  moreover,  gone  through  and 
over  many  a  park  gate  made  after  thia 
manner,  the  raila  conaisting  of  rounded 
bars,  which  were  passed  through  a  diagonal 
brace  as  broad,  but  not  as  thick,  as  the 
styles,  and  in  some  of  these  gates  short 
perpendiculars  were  added,  one  about 
eighteen  inches  from  the  hanging  style, 
and  the  other  the  same  distance  from  the 
falling  style,  or  a  short  strut  from  the 
lower  end  of  the  falling  stylo  to  the  centre 
of  the  diagonal  stay,  acting  precisely  on  the 
principle  laid  down  by  Old  Chip.    Hurdles 
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are  made  by  passing  the  ends  of  rails 
through  mortises  roughly  cut  in  uprights  by 
means  of  the  bit  and  brace  and  a  chisel,  and 
strengthened  by  a  perpendicular  piece  nailed 
to  rails  in  centre  and  two  braces  running  in 
opposite  directions  from  the  centre  of  the 
top  rail,  or  nearly  so,  to  the  bottom  rail 
close  to  each  upright.  This  construction, 
and  that  of  the  long  toll-bar  mentioned 
above,  is  in  accordance  with  the  principle 
laid  down  by  Old  Chip,  to  whom  the 
thanks  of  myself  and  all  amateurs  are  due, 
for  the  valuable  lesson  we  have  learnt  in 
carpentry  and  in  mechanics. 

Hints  to  Fret  Sawyers. 
B.  W.  {West  Stanley)  writes: — "Having 
seen  in  Amateur  Woek  for  December, 
various  methods  described  for  taking  off 
fret-work  designs,  I  send  you  one  which  I 
adopt,  and  which  is  the  simplest  and 
easiest  that  I  know  of.  It  is  this :— After 
the  original  design  has  been  pasted  on, 
and  the  design  cut,  scrape  the  design  off, 
and  sand-paper  well  to  make  the  wood 
smooth,  then  lay  over  it  a  sheet  of  fine 
white  paper,  and  get  a  halfpenny  heel-ball 
from  the  shoemaker's,  and  rub  until  the 
true  pattern  is  on  the  paper.  [Other  cor- 
respondents have  described  this  method, 
but  I  insert  your  communication,  as  I  am 
unwilling  to  allow  you  to  suppose  either 
that  it  has  not  been  received  or  passed  over 
without  notice.    Ed.] 

Fret-Sawing  Machine. 
H.  B.  (Jarrow-on-Tyne)  wishes  to  corres- 
pond with  J.  B.  [Llanvwst),  who  writes  in 
Vol.  II.,  p.  398,  to  say  that  he  has  been 
successful  in  making  a  fret-sawing  machine 
from  the  design  given  by  Mr.  Dickson 
J.  C.  Laker  in  folding  sheet,  with  accom- 
panying description  in  Vol.  II.,  p.  104.  If 
J.  B.  {Llanrwst)  is  still  a  reader  of  Amateur 
Work,  and  will  send  his  name  and  address 
to  the  Editor,  it  shall  be  forwarded  to  H.  B. 
With  reference  to  Mr.  Laker's  design, 
H.  B.  says,  "The  drawings  are  said  to  be 
on  a  scale  of  3  inches  to  the  foot.  Now  in 
measuring  the  back  bone,  I  find  it  scant  12 
inches.  That  gives  [say  4  feet,  but  in  the 
description,  Mr.  Laker  says  it  is  4  feet 
4  inches,  but  even  that  does  not  seem  to 
include  the  tapering  part  at  the  top  which 
supports  the  bow."  On  measuring  the 
diagram  of  the  back  bow  in  question  with  a 
carpenter's  rule,  I  find  it  to  be  barely  12 
inches  as  H.  B.  states,  but  on  testingit  with 
the  scale  of  inches  appended  to  the  draw- 
ings, I  find  it  to  be  4  feet  4  inches,  as  said 
in  Mr.  Laker's  description.  Again,  on 
testing  the  scale  of  inches  with  my  ivory 
scale,  I  find  it  to  be  as  nearly  as  I  can 
determine,  on  a  rough  estimate,  about  T\ 
inch  short  of  3  inches.  I  accounted  for  the 
discrepancy  in  this  way.  Paper  when 
wetted  stretches,  and  when  it  dries  again 
it  contracts.  The  drawing  was  put  on  the 
stone  the  exact  size,  and  the  impression 
taken  from  the  stone  was  the  exact  size 
when  the  paper  was  wet.  As  the  paper  dried 
it  contracted,  and  the  scale  and  diagrams 
were  proportionately  diminished.  The 
fret-saw  adapted  to  a  sewing-machine 
stand  mentioned  in  "  Every  Man  His  Own 
Mechanic,"  was  taken  by  permission,  as 
stated  in  that  work  from  Williams's  "  Fret 
Sawing   for    Pleasure    and    Profit."     The 


design  supplied  for  the  utilisation  of  a 
sewing-machine  stand  for  a  machine  for 
sawing,  drilling,  grinding,  etc.,  given  in 
Part  XXII.,  is  far  better,  and  this  is  supple- 
mented in  Part  XXVII.,  by  diagrams  show- 
ing how  provision  may  be  made  for  working 
a  fret-Baw  with  this  machine.  If  there  is 
anything  that  H.  B.  does  not  understand 
in  connection  with  this  or  Mr.  Laker's 
design,  I  shall  be  happy  to  obtain  for  him 
any  information  that  he  may  require  with 
respect  to  them. 

Cleaning  Picture  Mounts 

B.  W.  {West  Stavley)— (1.)  To  clean  a 
white  picture  mount,  remove  it  from  the 
frame,  and  having  taken  out  the  picture, 
place  the  mount  on  a  wooden  table,  and  rub 
it  well  all  over  with  a  piece  of  stale  bread. 
(2.)  A  picture  should  never  be  pasted  to  a 
picture  mount,  if  by  this  you  mean  the 
same  thing  as  I  do— that  is  to  say,  a  piece 
of  cardboard  with  the  central  part  cut  out 
so  as  to  show  up  a  picture  placed  behind  it, 
the  edge  of  the  opening  being  cut  on  a 
bevel  and  gilt.  If,  however,  you  mean 
merely  a  piece  of  mounting  board  on  the 
face  of  which  a  picture  has  been  pasted,  I 
must,  to  prevent  any  confusion  to  yourself, 
amend  my  answer  to  the  previous  part  of 
your  question,  to  the  extent  of  saying  that 
if  the  picture  be  mounted  on  the  face  of 
such  a  board,  you  cannot  remove  the  pic- 
ture to  clean  the  mount,  but  must  clean  the 
white  margin  of  the  mount  that  surrounds 
the  picture,  with  stale  bread  as  directed. 
To  prevent  a  picture  that  is  mounted  in 
this  way  from  being  wrinkled  when  dry, 
you  should  slightly  damp  the  picture  all 
over  before  applying  the  paste,  whether  to 
the  edges  or  over  the  entire  surface.  To 
get  rid  of  wrinkles  in  a  picture  that  has 
been  mounted,  the  best  thing  you  can  do  is 
to  damp  the  mount  behind  until  the  picture 
in  front  comes  away,  and  then  damp  the 
picture  and  remount  it  on  another  piece  of 
cardboard. 

Skeleton  Clock. 
H.  E.  {Claphaw).— The  subject  is  not  for- 
gotten,  but,  contrary  to  your  supposition, 
there  is  great  difficulty  in  finding  an  ama- 
teur clock-maker  or  clock-mender  who  has 
sufficient  practical  knowledge  to  write 
instructions  for  amateurs  less  capable  than 
himself,  who  are  desirous  of  such  teaching 
as  may  enable  them  to  put  the  parts  of  a 
skeleton  clock  together.  I  have,  however, 
now  taken  steps  to  obtain  what  you  ask  for 
from  professional  sources. 

Imitation  of  Stained  Glass. 
C.  P.  W.  writes  :— "  A  very  excellent  and 
cheap  substitute  for  coloured  glass,  where 
a  geometrical  design  is  contemplated  more 
especially,  may  be  obtained  by  cutting 
coloured  gelatine— such  as  is  used  for  bon- 
bons, etc.,  and  which  can  be  had  in  a  variety 
of  tints — into  the  desired  shapes,  and  care- 
fully affixed  to  the  window  or  glass  to  be 
decorated,  by  either  damping  the  glass 
itself  or,  better  still,  the  gelatine,  and 
placing  the  same  very  carefully  on  the 
glass,  pressing  it  on  with  a  clean  dry  soft 
rag;  the  design  can  then  be  protected  by 
placing  over  it  a  piece  of  glass.  The  divi- 
sions between  each  piece  of  gelatine  may 
be  painted  with  a  neat  line  with  Judson's 


Gold  Paint,  which  will  serve  the  double 
purpose  of  hiding  any  little  imperfections 
in  cutting  or  joining,  and  also  give  the 
appearance  of  the  gilded  leads  seen  in  the 
real  article.  This  plan  answers  admirably 
for  the  window  blinds  which  are  now  so 
fashionable.  Possibly  the  above  descrip- 
tion of  a  method  of  imitating  stained  glass, 
which  I  have  tested,  with  success,  may  bo 
of  interest  to  many  readers  of  Amateur 
Work.  My  first  experiments  were  made 
with  pieces  obtained  from  bon-bons  last 
Christmas."  [It  will  be  of  great  interest 
to  many,  as  it  will  afford  a  cheap  and  ready 
means  of  making  imitation  stained  glass 
windows,  window  blinds,  etc.,  to  those  who 
are  not  possessed  of  sufficient  artistic  skill 
to  practise  Byssophanie.  Let  me  observe, 
however,  that  there  is  no  necessity  to 
adhere  strictly  to  designs  of  a  geometrical 
character— that  is  to  say,  designs  the  out- 
lines of  which  are  composed  of  straight 
lines.  Patterns,  consisting  of  irregular 
lines  and  curves  of  any  kind,  may  be 
managed  by  working  the  different  coloured 
pieces  on  a  tracing  as  easily  as  inlaid  work. 
Sheets  of  gelatine,  21  in.  by  13  in.,  may  be 
purchased  of  Mr.  John  Green,  44,  Ridley 
Road,  Kingsland,  E.,  at  l£d.  per  sheet,  or 
70s.  per  1000.— Ed.] 

Coloured  Fixes. 
A.  F.  S.  (Dresden)  writes:— "I  have  been 
trying  to  make  coloured  fires  lately.  I  have 
tried  the  receipts  given  by  a  correspondent 
in  your  January  Number,  and  many  others, 
but  they  will  not  burn,  they  only  fizzle  up 
and  make  a  great  smoke  and  smell,  without 
giving  any  light.  Would  the  addition  of 
saltpetre  be  of  any  use  P  The  colours 
required  are  green  and  red.  I  have  made 
them  in  England  of  one  part  chlorate  potash, 
four  parts  strontia,  one  part  sulphur,  and 
one  part  charcoal,  for  red?  and  two 
parts  chlorate  potash,  one  part  baryta, 
half  part  sulphur,  and  half  part  charcoal 
for  green.  They  used  to  burn  well 
then,  but  here  they  will  not  burn  at 
all.  I  should  be  much  obliged  if  you  or 
your  correspondents  could  help  me  out  of 
these  difficulties.  [Surely  any  formula  for 
coloured  fires  that  will  answer  in  England 
should  do  equally  weU  in  Germany.  The 
fault  seems  to  lie  in  your  ingredients, 
which  may  n©t  be  of  a  good  quality,  or 
which  were  not  thoroughly  dry  and  suffi- 
ciently reduced  to  powder  when  used.  All 
ingredients  used  in  making  coloured  fires 
should  be  reduced  to  powder  before  they 
are  mixed,  and  kept  in  well-corked  bottles, 
until  required  for  use.  Here  are  some 
formulas  which  differ  from  your  own. 
Bed  (1)  sulphur,  4  parts;  carbonate  of 
strontia,  6  parts ;  chlorate  of  potassa,  15 
parts.  (2)  sulphur,  1  partj  sulphuret  of 
antimony,  1  part ;  nitre,  1  part ;  nitrate  of 
strontia,  5  parts.  Green  (1)  metallic 
arsenic,  2  parts ;  charcoal,  3  parts;  chlorate 
of  potassa,  6  parts ;  sulphur,  13  parts ; 
nitrate  of  baryta,  77  parts.  (2)  lampblack, 
1  part ;  calomel,  2  parts  ;  sulphur,  10  parts ; 
chlorate  of  potassa,  20  parts ;  nitrate  of 
baryta,  45  parts.  I  do  not  pretend  to  say 
that  these  will  exactlyanswer your  purpose, 
and  I  leave  it  to  others  who  are  skilled  in 
pyrotechny,  to  point  out,  if  they  are  able, 
the  cause  or  causes  of  your  failure.— Ed. 1 
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Small  Bookcase  with  Glass  Doors. 
B .  D.  (Nottingham) . — For  designs  for 
bookcases,  iee  pp.  118,  402,  Vol.  II.  I  have 
another  design,  with  description,  which 
will  appear  very  shortly,  and  which  will,  I 
daresay,  prove  useful  to  you. 

Instruction  in  Wood-Carving*. 
A.  J.  A.  (Lincoln's  Inn).— Instruction  in 
Wood  Carving  and  Engraving-  is  given  on 
Monday  evenings,  to  beginners  from  six  till 
seven,  fifteen  p.m.,  and  to  advanced  pupils 
from  seven  fifteen  till  nine  p.m  ,  by  Mr.  G. 
Jefferies,  at  the  Finsbury  School  of  Ama- 
teur Mechanics,  established  by  and  carried 
on  under  the  superintendence  of  Mr. Thomas 
J.  Syer,  at  Finsbury  Square  Buildings,  Chis- 
veil  Street,  E.C.  Geometrical,  Architectural, 
Floral  and  Figure  Carving  are  taught  in 
this  department  of  the  school,  and  instruc- 
tion is  also  given  in  the  preparation  of 
shaped  moulding  work,  and  the  relief 
carving  of  fretwork. 

Planing  Mahogany. 
J.  W.  T.  (Milnrov)  has  some  $  inch  slabs 
of  mahogany,  some  of  which  are  very  hard 
and  knotty,  which  he  wants  to  use  for 
making  a  desk.  He  cannot  plane  them 
smooth,  however  sharp  may  he  his  planes, 
and  wishes  to  know  what  tools  axe  used  to 
get  a  smooth  even  surface  on  mahogany. 
To  this  I  can  only  reply :— Reject  all  the 
slabs  which  are  knotty,  as  mahogany  is  not 
fit  for  cabinet  work  unless  it  be  free  from 
knots.  There  is  no  tool  except  a  plane 
which  can  be  used  for  smoothing,  or  other- 
wise planing  mahogany  ;  but  for  the  wood 
at  your  command,  the  grain  of  which,  does 
not  appear  to  lie  altogether  in  the  direction 
of  the  length  of  the  planks,  but  is  almost 
cross-grained  in  the  vicinity  of  the  knots, 
a  plane  should  be  used  whose  iron  slopes  to 
the  sole  at  an  angle  far  more  acute  than  the 
angle  made  by  the  intersection  of  the  plane- 
iron  and  sole  in  the  ordinary  plane.  Planes 
of  this  kind  will  shortly  receive  illustration 
in  an  article  on  the  mode  of  constructing 
them,  which  is  now  in  the  printer's  hands. 
Magic  Lantern. 
A.  W.  P.  (Bromleyby-Bow).— The  letters 
that  you  aay  you  have  written  on  this  sub- 
ject appear  not  to  have  reached  me.  I  have 
already  explained  the  probable  reason  of 
the  miscarriage  of  letters,  and  cannot  refer 
to  it  again.  I  have  now  the  pleasure  to 
inform  you  that  the  author  of  the  paper, 
**  How  to  make  a  Cheap  and  Useful  Micro- 
scope," which  appeared  in  AmaieueWoek, 
Part  XXVTI.,  is  writing  a  Paper  on  the  Con- 
struction of  the  Magic  Lantern. 

Artist's  Copying  Apparatus. 
M.  A.  H-— (1)  You  ask  how  to  mate  an 
"  Artist's  Copying  Apparatus"  advertised 
at  Is.  Send  me  the  advertisement,  and  I 
shall  then  be  better  able  to  give  you  the 
information  you  require.  At  present  I  have 
not  sufficient  data  to  give  what  you  ask 
for.  (2)  Tbearticles, "How toMakeBubber 
Stamps,"  appeared  in  Parts  XVIII.  and 
XX.,  but  to  save  you  trouble  a»d  disappoint- 
ment, let  me  say  that  He*ry  J.  Martin  and 
Co.  have  given  up  bnsiness  and  quitted 
Cork.  The  first  of  the  papers  on  "  The  Art 
of  Painting  on  the  Photographic  Image " 
appeared  in  Part  IX.  The  appearance  of  the 
articles  was  interrupted  by  the  death  of  the 


writer,  but  the  papers  are  now  being  con- 
tinued, and  will  be  completed  by  his 
brother. 

New  Blade  for  Broken  Oar. 
E.  J.  B.  (Salisbury).— The  best  wood  that 
you  can  use  for  making  an  oar  is  ash,  as, 
comparatively  speaking,  it  is  light,  tough, 
and  elastic.  Hickory  might  do  as  well  if 
you  could  get  it.  Touching  the  question  of 
repairs,  by  putting  a  new  blade  to  the 
handle  of  the  broken  oar,  I  think  it  would 
be  far  better  for  you  to  have  a  new  oar 
altogether  than  to  attempt  to  put  a  new 
blade  to  the  old  handle.  If  you  carry  out 
your  idea,  the  new  blade  must  be  scarfed 
to  the  handle,  that  is  to  say,  handle  and 
blade  must  be  cut  on  the  bevel  for  eome 
distance  to  fit  one  against  the  other.  Glue 
up  the  joints  with  marine  glue,  and  put  iu 
two  or  three  J-inch  pegs  transversely  to 
the  surface  of  the  joint.  A  fisherman  would 
bind  the  joint  with  tarred  cord,  like  the 
handle  of  a  cricket  bat,  but  this  would  give 
your  oar  a  clumsy  appearance,  and  you 
would  not  like  it. 

Issue  of  "Amateur  Work.'' 
India  writes :—  "  As  a  subscriber  from  the 
first,  I  would  suggest  that  you  put  it  to  the 
general  vote  as  to  whether  your  numerous 
friends  would  not  hail  with  joy  and  thank- 
fulness the  appearance  of  your  most  in- 
valuable work  fortnightly,  or  even  weekly P 
So  far  as  I  am  concerned,  and  those  to 
whom  I  send  the  magazine  abroad  (six  in 
number),  the  latter  period  would  be  most 
acceptable.  I  have  simply  mentioned  the 
foregoing,  knowing  that  a  great  number,  if 
not  the  majority,  of  your  subscribers  to  be 
of  the  same  mind,  as  seen  from  the  letters 
of  your  correspondents  and  my  numerous 
ac  quain  t  ances ." 

[To  this  I  can  only  reply  at  present  that 
your  request  shall  be  noted  for  careful  con- 
sideration. Judging  from  the  letters  of 
those  who  have  expressed  any  opinion  on 
the  subject,  it  is  reasonable  to  believe  that 
the  general  opinion  of  subscribers  is  in 
favour  of  a  more  frequent  issue,  but  the 
percentage  of  those  who  have  written  on 
this  subject  is  not  large  when  compared 
with  the  circulation  of  the  magazine.  In 
answer  to  your  query  about  works  on  Boat 
Building,  I  am  not  acquainted  with  any 
special  work  of  the  kind  that  will  meet  your 
requirements,  but,  I  may  add  that  articles 
on  this  subject,  in  addition  to  those  that 
have  already  appeared,  are  in  the  printer's 
haDds. — Ed.] 

Working  Drawings  in"AmateurV7ork. " 
C.  T.  S.  (Bromj.ton).~ I  have  already  sug- 
gested that  the  best  possible  mode  of  pro- 
viding a  receptacle  for  the  supplementary 
sheets  of  large  size  given  with  Amateur 
WoaK,is  to  have  flaps  attached  to  the  edges 
of  that  side  of  the  cover  which  is  next  to 
the  end  of  the  volume,  which  would  fold 
over  the  sheets,  and  keep  them  safely.  The 
".folding  sheets,"  equal  in  size  to  two  pages 
of  the  Magazine,  can  be  bound  up  in  the 
volume.  Working  drawings  to  scale  of 
various  useful  articles  of  furniture  are  now 
being  given  in  the  series  of  papers,  entitled 
"  Home  Made  Furniture,"  but  with  regard 
to  your  suggestion,  "That  in  connection 
with  Amateur  Work  should  be  published, 


periodically,  separately,  sheets  of  work- 
ing drawings  of  such  articles  as  are 
within  the  compass  of  the  more  advanced 
amateurs— such  as  sheets  of  working 
drawings  of  a  drawing -room  suite  of 
furniture,  also  for  bed  and  dining-rooms 
and  individual  articles,"— I  am  afraid  that 
the  demand  and  consequent  sale  would  not 
repay  the  cost  of  production.  I  do  not 
think  there  would  be  many  amateurs  who 
would  like  to  make  their  own  drawing-room 
furniture  ;  but  care  is  taken  to  provide  for 
the  wants  of  the  skilled  amateur  as  well  as 
those  of  average  capacity,  who  form  by  far 
the  greater  number  of  the  readers  of  this 
Magazine. 

Subjects  for  and  in  "  Amateur  Work." 
T.  K.'O'C.  (Limavady).— In  reply  to  your 
query,  stereotyping  will  of  necessity  form 
an  adjunct  to  the  articles  entitled,  "Prin- 
ting for  Amateurs."  Lithography  may  be 
touched  on  at  some  future  time.  Infor- 
mation on  Electrotyping  will  be  found  iu 
Page  90,  Vol.  I.  Model  Engine  Building 
will  receive  attention  when  space  can  be 
afforded  for  it.  Instructions  for  making  a 
Model  Electric  Railway  and  Model  Electric 
Steamer  would  be,  I  fear,  regarded  with 
disfavour- by  the  great  majority  of  readers. 
G.  G.  (Ealing)  is  "  curious  to  know  how 
many  readers  of  Amateur  Work  read  the 
chapters  on  '  Organ  Building'  and  *  Violin 
Making,'"  and  thinks  " that  the  chapters 
on  these  endless  subjects,  and  the  space 
they  occupy  might  be  filled  with  more 
profitable  and  useful  information  to  the 
majority."  With  regard  to  "Organ  Build- 
ing," G.  G.  has  evidently  failed  to  note 
the  interest  that  is  taken  in  the  subject  by 
many  readers,  which  is  shown  by  the  ques- 
tions that  have  been  asked  on  it  in  Ama- 
teurs in  Council.  "Violin  Making"  has 
been  extended  beyond  the  space  that  it  was 
thought  it  would  occupy  when  the  subject 
was  commenced,  but  one  more  paper  will 
bring  it  to  an  end,  for  the  present,  at  all 
events.  G.  G.  does  not  say  what  informa- 
tion specially  wished  for,  but  surely  there 
must  have  been  much  to  interest  himin  the 
other  subjects  that  have  already  been 
handled.  My  object  is  to  make  the  Maga- 
zine instructive  and  useful  to  all  readers ; 
but  I  cannot  expect  that  every  subject  that 
is  treated  will  be  equally  welcome  to  all, 
and  readers,  on  their  part,  must  not  thiDk 
that  it  is  possible  to  produce  a  publication, 
every  page  of  which  will  meet  their  wishes 
and  secure  their  approval. 

Black  Varnish  for  Wood  Work. 

O.  E.  A.  (Cambridge).— For  a  glossy  black 
on  wood,  try  Brunswick  Black,  or  Black 
Japan  varnish.  It  will  take  some  little 
time  to  hardeD,  and  no  dust  should  be 
allowed  to  settle  on  the  varnish  when  put 
on.  I  have  seen  chairs  coated  with  Bruns- 
wick Black,  relieved  with  gilding,  and  the 
general  appearance  of  them  was  satisfac- 
tory. 

To  Soften  Putty. 

0.  E.  A.  (Cambridge)  writes .— **  Soft  soap 
rubbed  on  pretty  thick,  and  allowed  to 
stand  about  12  hours  or  more,  will  soften 
putty  so  that,  it  can  be  cut  out  quite  easily 
with  a  knife." 
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Paint  for  Boilers  and  Machinery. 

A.  F.  S.  (Dresden).—  You  can  procure 
Maudslay's  Green  or  Engine  Green  from, 
or  through,  any  colour  merchant.  It  is 
acknowledged  to  he  the  cheapest  and  best 
paint  for  this  class  of  work.  Failing'  that, 
you  can  make  a  suitable  paint  hy  mixing 
equal  parts  of  turpentine  and  gold  size  with 
the  colour  required.  In  any  case  the  paint 
must  be  applied  thinly,  or  in  other  words, 
as  little  as  possible  used.  I  would  advise 
you  to  case  your  cylinders  and  boilers,  and 
paint  the  casing.  I  am  unable,  at  present, 
to  give  the  composition  of  Maudslay's 
Green,  having  mislaid  a  notebook  contain- 
ing  it,  hut  will  forward  it  as  soon  as  pos- 
sible. Why  not  Japan  the  work  ?  It  would 
look  very  well  picked  out  with  red  lines.  I 
shall  be  happy  to  render  any  further  assist- 
ance within  my  power. —  [Amigo.] 

Go  Cart  for  Child. 

I.  T.  (Cornwall)  writes:— "I  have  heard  of 
Go  Carts  for  teaching  children  to  walk, but 
have  never  had  the  privilege  to  see  one 
made  by  anyone  else  than  myself,  though  I 
have  wished  many  times  that  I  could.  A 
little  boy  of  mine  being  rather  late  in  walk- 
off,  I  tried  my  hand  at  it,  and  as  far  as 
results  go,  the  Go  Cart  I  made  has  been  a 
success,  and  it  was    well   worth   all   the 


FIG.  I.— GO  CART  COMPLETE. 

trouble  incurred  in  making  it,  to  see  him 
enjoying  himself  so  well.  Some  of  the 
readers  of  Amateur  Wobk  may  be  just  in 
the  same  position,  wanting  one,  yet  •waiting 
to  see  one  that  some  one  else  had  made  first. 
Before  I  made  it,  my  chief  difficulty  was 
that  as  soon  as  the  child  began  to  walk,  the 
cart  would  run  away  with  him  against  the 
wall,  or  whatever  might 
he  in  his  way,  but  I  found 
it  was  only  imaginary,  for 
as  soon  as  the  cart  went 
too  fast  for  his  little  legs, 
he  would  lift  his  feet,  and 
the  cart  would  stop.  In 
making  it,  let  the  top  come 
just  under  the  child's 
arms.  To  put  the  child  in, 
FIG.  2. — LOOSE  lift  out  the  loose  piece  a, 
PIECE  ON  TOP.  shown  in  Fig.  2,  put  the 
child's  feet  down  through 
from  top,  then  replace  the  piece  with'cleats 
under  the  narrow  piece  B,  stand  back  with 
an  orange  or  some  sweets,  and  you  will  find 
yourself  repaid  with  the  joy  of  the  child, 
and  the  praises  of  a  loving  mother,  and  of 
a  relieved  nurse.  The  legs  of  mine  are 
made  out  of  stuff  li  iu.  square,  the  bottom 


stays  2  in.  by  £  iu.,  the  top  stay  3  iu.  by  \  in. 
The  castors  are  the  only  expense,  but  if  you 
have  a  long  room  or  garden  walk,  and  only 
wish  the  cart  to  go  forwards  and  back- 
wards, plaiu  wood  wheels  may  be  substi- 
tuted. If  any  reader  is  unable  to  make  a 
mortise  and  tenon  joint,  the  stays  may  he 
nailed  against  the  legs  instead." 

Telephone  Carbon  Transmitter. 
E.  H.  M. — The  grating  noise  heard  at 
receiver,  whilst  speaking  on  to  carbons,  is 
probably  caused  by  too  much  battery  power. 
Reduce  this,  or  put  resistance  of  fine  wire 
in  circuit.  An  illustrated  article  ou  "  How 
to  Make  a  Telephone  Carbon  Transmitter," 
is  now  in  course  of  preparation.  Amateurs 
must,  however,  be  careful  not  to  boast  too 
loudly  about  their  self-made  telephones,  for 
selfish  and  grasping  companies  are  absurdly 
jealous  of  their  rights  just  now,  and  may 
turn  an  attention  to  the  toys  made  by  ama- 
teurs for  their  own  amusement,  claiming 
these  as  examples  of  an  infringement  of 
their  patents. — [G.  E.] 

Staircase  Walls  In  Bad  Condition. 

0.  E.  A.  (Cambridge).— You  say  that  you 
dare  not  attempt  to  remove  the  paper  from 
your  staircase  walls,  lest  the  plaster  should 
be  x>ulled  off  with  it.  You  have  no  other 
resource  than  to  make  the  best  of  a  bad 
bargain,  and  let  all  the  loose  plastering  be 
removed.  The  plasterer  will  finish  the  new 
work  with  quick  drying  material,  on  which 
you  can  paper  vei*y  soon  after  the  job  is 
finished.  You  cannot  paint  over  wall  paper, 
and  then  stencil  and  varnish  the  surface 
that  it  may  be  washed.  You  must  remove 
the  paper  first,  and  then  colour  in  dis- 
temper ;  but  if  you  wish  to  wash  the  walls, 
paint  them  with  oil  colour.  You  can  buy 
paper-hangings  that  may  be  washed  when 
uecessary.  Perhaps  this  would  best  meet 
your  want. 

Staining  Agates. 

A.  E.  S.  (Leytonstone) .— It  is  not  possible 
to  stain  agates,  flints,  etc.  The  Truth  has 
supplied  some  valuable  information  on  cut- 
ting and  polishing  pebbles  which  appears  in 
Amateurs  in  Council  in  this  Part. 
Strong  and  Simple  Home-Made 
Furniture. 

Lame  Dog. — Mark  Mallett  is  always  happy 
to  help  this  or  any  other  "  lame  dog  "  over 
a  stile.  In  making  the  occasional  table, 
Fig.  1,  Page  455,  No.  10,  E.  S.  finds-  a  diffi- 
culty in  cutting  the  cross-pieces.  Mark 
Mallett's  own  plan  of  putting  together  such 
a  table  is,  after  cutting  the  legs,  to  take  an 
odd  piece  of  thin  board,  and  strike  on  it  a 
circle  equal  in  diameter  to  the  space  in- 
tended to  be  taken  up  by  the  top  ends  of  the 
legs.  This  circle  being  divided  into  three 
equal  parts,  and  lines  drawn  to  them  from 
the  centre,  the  exact  positions  of  the  three 
top  ends  of  the  legs  are  found;  and  these 
ends  are  fixed  in  their  places  through  the 
board  with  temporary  screws  or  brads.  He 
then  draws  a  larger  circle  on  the  floor  of 
his  shop,  equal  to  the  space  to  be  taken  up 
by  the  lower  ends  of  the  legs,  divides  it  in 
the  same  manner,  and  having  found  their 
exact  places,  temporarily  screws  or  brads 
down  the  lower  ends  of  the  legs.  The 
skeleton  of  the  table  being  thus  fixed,  there 
can  be  uo  difficulty  iu  measuring  and  ad- 


justing the  cross-pieces  to  a  nicety.  As 
regards  the  chair,  if  weakness  is  feared, 
why  not  use ,  rather  thicker  hoard  ?  — 
[M.  M.] 

Melting  Brass. 

A.  B.  C,— For  a  practical  answer  to  your 
question  on  this  subject,  kindly  turn  to  the 
papers  on  "Brass  Casting  at  Home,"  iu 
Vol.  II.,  and  there  you  will  find  all  you  wish 
to  know. 

T.  G.  (South  Hackney). — The  articles  on 
"  Brass  Casting  at  Home "  appeared  in 
Parts  XIV.,  XVI.,  XX.,  and  XXIII.  of  this 
Magazine.  Copper  of  a  suitable  thickness 
for  making  boilers  for  model  engines,  and 
brass  for  bed  plates,  may  he  bought  by  the 
square  foot. 

Design  for  Doll's  House. 

C.  P.  (Fulham  Road). —Yon  will  find 
designs  for  a  doll's  house  and  instructions 
for  building  it  in  Vol.  II.  of  Amateur  Work, 
and  if  you  look  through  recent  correspon- 
dence in  Amateurs  in  Council,  you  will 
find  that  a  reader  of  the  Magazine  has  built 
one  from  the  design  given,  and  that  it  is 
admired  by  everyone  who  sees  it. 

Fretwork  Cutting-Board. 

0.  E.  A.  (Cambridge)  writes  : — "  I  always 
see  recommended  for  a  fretwork  cutting 
board  a  piece  of  board  about  1  foot  square, 
with  a  v-shaped  opening.  I  tried  this  plan 
myself  at  first,  and  found,  firstly,  that  I 
could  not  turn  the  fretwork  properly, 
because  it  kept  catching  the  clamps. 
Secondly,  when  I  was  cutting  the  edge  of 
a  very  delicate  piece  of  work,  it  gave  me  a 
great  deal  of  trouble  for  fear  it  Bhould 
break,  which  it  did  now  and  then  for  want 
of  support.  To  overcome  this  difficulty,  I 
made  a  board  as  follows,  which  answers  its 


FRETWORK  CU1TING-BOARD. 

purposes  admirably.  Take  a  piece  of  board 
about  2  feet  long,  8  inches  or  9  inches  wide, 
$  inches  thick ;  plane  it,  and  cut  a  heart- 
shaped  hole,  1£  inches  in  width,  by  1£  inches 
long,  about  24  inches  from  one  end,  making 
a  channel  £  inch  wide  to  conduct  tho  saw  to 
the  hole.  Clamp,  or  put  a  heavy  weight  at 
a,  so  as  to  leave  b  2  or  3  inches  from  the 
table.  [The  sketch  to  which  you  refer  was 
not  in  your  letter,  so  I  have  endeavoured 
to  supply  what  was  lacking. — Ed,"] 

Reply  Delayed. 
F.  M.  (London).—  I  think  the  reasons  for 
delay  in  answering  questions  have  been 
fully  and  sufficiently  explained,  so  that  I 
need  not  go  into  the  matter  again.  When 
letters  have  not  reached  me,  and  in  many 
instances  this  has  unfortunately  been  the 
case,  it  is  clear  that  the  non-appearance  of 
replies  to  them  cannot  be  ascribed  to 
neglect  on  my  part.  You  do  not  do  this, 
but  you  seem  aggrieved  that  your  first  letter 
sent,  you  say,  in  time  for  reply  in  the 
October  Part,  was  not  answered  therein. 
Surely  you  know  the  reason. 
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Rubber  Stamp  Making. 

A.  E.  B.  (Ipsicich).— If  you  will  look  at 
page  593,  of  "Vol.  II.  of  this  Magazine, 
in  Part  XXIII.,  dated  October,  1883,  you 
will  find  a  statement  to  the  effect  that 
Messrs.  Henry  J.  Martin  and  Co.,  Rubber 
Stamp  Makers,  had  left  Cork,  and  that 
orders  for  articles  connected  with  the 
process  should  be  sent  to  Messrs.  Taylor, 
Cook  and  Co.,  Fleet  Street,  London.  With 
regard  to  your  registered  letter,  containing 
a  Post  Office  Order  in  favour  of  Messrs. 
Martin  and  Co.,  if  it  has  not  already  been 
returned  to  you  through  the  Bead  Letter 
Office,  your  only  resource  is  to  write  to  the 
General  Post  Office,  asking  that  an  enquiry 
may  be  made  for  the  missing  letter. 

Finsbury  School  of  Amateur 
Mechanics. 
*.*  A  few  months  ago  I  had  the  pleasure 
of  calling  the  attention  of  the  readers  of 
Amateur  "Work  to  the  prospectus  of  the 
above  school,  and  I  am  now  in  a  position  to 
give  a  report  of  it  which  may  be  considered 
in  every  way  satisfactory.  One  noteworthy 
feature  to  which  Mr.  Thomas  J.  Syer,  the 
Principal,  invited  attention,  is  his  "  College 
Bench,"  a  bench  of  new  design,  at  which 
no  less  than  six  pupils  can  be  working  with- 
out the  slightest  inconvenience  or  interfe- 
rence one  with  the  other,  at  the  same  time. 
The  work  in  progress,  and  in  a  finished 
state,  showed  the  thorough  knowledge 
possessed  by  Mr.  Syer  of  the  various 
branches  of  carpentry  and  joinery,  in 
which  he  gives  instruction  to  all  who  may 
wish  to  avail  themselves  of  his  valuable  aid. 
One  small  frame  was  shown  which  was  made 
by  a  pupil  in  four  lessons  of  1£  hours  each, 
without  any  previous  knowledge  of  the 
tools  used  in  the  work,  or  how  to  use  them  ; 
and  another  piece  of  work,  most  creditable 
to  the  amateur  workman  engaged  on  it,  was  a 
massive  oak  table,  not  finished,  which  was 
being  made  by  a  pupil  in  the  advanced  class — 
advanced  to  some  purpose,  seeing  the  amount 
of  skilled  labour  that  was  clearly  percepti- 
ble both  in  the  cabinet  work  and  the  carving 
with  which  it  was  enriched.  The  arrange- 
ments in  the  workshop  are  very  complete, 
and  there  is  accommodation  for  ten  pupils  in 
each  class,  but  it  is  a  matter  for  regret  to 
know  tbat  at  present  the  classes  do  not 
come  up  to  this  number,  when  it  is  con- 
sidered that  Mr.  Syer  has  been  put  to 
considerable  expense  in  providing  tools, 
benches,  lathes, fret-cutting  machines,  etc., 
of  the  best  description,  for  the  use  of  hid 
pupils.  Most  of  the  students  are  employed 
in  making  articles,  which,  when  finished, 
become  their  own  property — a  good  arrange- 
ment, as  most  amateurs  like  to  possess  and 
take  a  pride  in  exhibiting  to  their  friends, 
the  work  that  they  have  done.  To  those 
who  have  an  objection  to  clasB  instruction, 
Mr.  Syer  gives  private  tuition  at  any  time 
to  suit  the  convenience  of  any  who  may 
require  it.  A  lavatory  with  towels,  etc.,  is 
attached  to  the  workrooms.  It  is  much  to 
be  hoped  and  wished  that  the  Finsbury 
School  of  Amateur  Mechanics  will  ulti- 
mately prove  a  great  success,  and  reward 
its  founder  in  a  pecuniary  point  of  view, 
for  it  is  undoubtedly  a  great  boon  to  all 
amateurs  living  in  London,  and  within  easy 


distance  of  it,  as  nnyone  may  see  for  him- 
self if  he  will  give  Mr.  Syer  a  call  at  the 
workshops,  Finsbury  Square  Buildings,  Chis- 
well  Street,  E.C.,  and  inspect  the  school  on 
his  own  account.  Indeed,  I  am  of  opinion 
that,  if  anyone  who  might  be  hesitating 
about  joining  one  or  other  of  the  classes 
was  to  do  this,  he  would  hesitate  no  longer, 
but  immediately  enrol  himself  as  a  pupil. 
Mr.  Crowhurst,  the  Secretary,  will  forward 
the  prospectus  of  the  school,  or  of  any 
particular  class  in  it,  on  application,  orwill, 
personally,  give  full  particulars  on  any 
evening  that  the  classes  meet.  Letters 
should  be  addressed  to  either  the  Principal 
or  the  Secretary  as  above. 

Handy  Pocket  Compasses. 

X.  P.  Q.  writes  in  reference  to  this  article 
which  was  noticed  in  Page  181 : — "  These 
are  sold  xcithortt  pencils,  at  at  least  three 
shops  in  Cheapside,  at  lid.  each.  "With 
pencils,  they  are  sold  at  6d. ,  all  over 
London.  In  the  country,  I  have  bought 
them  with  pencils  for  3^d.  Compared  with 
them  the  price  you  name  seems  exorbitant." 
[I  merely  name  the  price  set  on  the  com- 
passes by  the  firm,  who  sent  them  for  notice. 
Kindly  name  the  three  shops  at  which  they 
can  be  bought  for  l^d-,  and  I  will  buy  a  pair 
and  see  if  they  are  equal  in  every  respect  to 
the  sample  pair  that  was  sent  to  me. — Ed.] 
Diagonal  Stay  of  Gate.     (No.  2.) 

H.  W.  {Newton  Abbot). — Tour  communi- 
cation was  received  too  late  for  insertion  in 
the  proper  place,  but  you  will  see  from  the 
correspondence  under  this  heading  that  the 
subject  has  been  sufficiently  ventilated  and 
explained,  and  that  there  is  no  necessity  for 
me  to  do  more  than  acknowledge  the  receipt 
of  your  letter,  for  which  I  thank  you.  I 
shall  be  happy  to  hear  from  you  again  ou 
any  subject  on  which  you  feel  disposed  to 
write. 

Soap-making  at  Home. 

Sapo  Secundus  writes :—"  Perhaps  the 
Amateur  Soap-maker  will  allow  me  to 
make  a  few  comments  on  his  very  in- 
teresting article.  There  are,  however, 
some  popular  misconceptions  contained 
therein. 

"  Firstly,  there  is  no  such  article  at  98  per 
cent,  caustic  soda.  This  quality  contains 
76  per  cent,  of  caustic ;  that  is,  equal  to  98 
per  cent,  of  hydrate  of  soda :  hence  the 
misnomer. 

"  Secondly,  there  is  no  necessity  to  use  76 
per  cent,  quality  at  all,  the  ordinary  70  per 
cent,  will  do  just  as  well,  is  more  easily 
obtained,  and  if  used  in  the  same  proportion 
as  the  76  per  cent.,  will  ensure  there  being 
no  excess  of  alkali  in  the  finished  soap.  This 
is  important,  as  strong  caustic  soda  exer- 
cises a  very  detergent  effect  on  the  skin    • 

"  Thirdly,  76  per  cent,  is  not  so  largely  used 
as  70  per  cent,  caustic,  except  when  freights 
to  foreign  countries  are  very  high,  and  so 
make  it  more  profitable  to  purchase  the 
stronger,  and  therefore  proportionately 
cheaper,  quality. 

"  The  home  soap-maker  prefers  to  use  70 
per  cent,  quality,  rather  than  60  per  cent., 
as  there  is  less  difference  in  price  than  in 
the  case  of  76  per  cent.  I  have  these  facts 
on  the  authority  of  some  of  the  largest 
alkali  manufacturers  in  Lancashire.    I  send 


the  Editor  a  sample  of  my  first  attempt  at 
soap-making,  made  on  the  lines  of  last 
month's  article,  viz.,  half  a  pound  of  70  per 
cent,  caustic  soda  in  a  quart  of  water,  two 
pounds  and  three-quarters  of  tallow,  and 
eight  ounces  by  measure  of  cotton-seed  oil. 
These  quantities  will  make  a  little  over  five 
pounds  of  soap. 

11  Being  connected  in  business  with  several 
large  alkali  makers,  I  will  gladly  help  any  of 
my  fellow-amateurs  to  make  use  of  their 
kitchen  refuse,  etc.,  by  obtaining  for  them 
small  quantities  of  70percent.  caustic  soda, 
provided  I  can  get  a  sufficient  number  of 
gentlemen  to  joiu  with  me  in  dividing  a 
four  hundred- weight  barrel,  that  being  the 
smallest  package  I  can  obtain  from  the 
manufacturers.  This  quality  will  be  con- 
siderably cheaper  than  the  Greenbank 
article. 

' '  I  will  also  be  very  happy  to  give  amateur 
soap-makers  any  advice  and  assistance 
about  caustic,  tallow,  and  oils  that  may  be 
in  my  power.  Letters  (with  stamp  for 
reply)  can  be  addressed  to  Sapo  Secundus, 
care  of  Editor  Amateur  Work." 

[I  must  leave  it  to  the  Amateur  Soap- 
maker,  Sapo  Secundus,  and  the  alkali 
makers,  to  adjust  the  matter  of  the  actual 
percentage  of  caustic  soda  in  the  prepara- 
tion which  is  sold  as  "itS  per  cent,  caustic 
soda."  The  soap  sent  me  by  Sapo  Se- 
cundus, although  it  appears  to  be  excellent 
of  its  kind,  is  somewhat  soft,  and  yields 
more  readily  to  pressure  than  that  which  I 
had  from  the  Amateur  Soap-maeer. 
This,  however,  may  be  attributed  to  the 
fact  that  it  is  newly  made  and  wants  keep- 
ing, so  I  have  put  it  aside  to  await  further 
trial.  I  think  there  will  be  a  difficulty  in 
getting  a  sufficient  number  together  to 
divide  a  four  hundred-weight  "barrel  of  70 
per  cent,  caustic  soda,  as  those  who  wish 
to  make  an  experiment  in  soap-making  will 
require  but  a  small  quantity.  Why  do  not 
other  alkali  makers  follow  the  good  example 
set  them  by  the  Greenbank  Alkali  Com- 
pany, by  supplying  caustic  soda  in  small 
quantities  ? — Ed.] 

M.  W.  (Burnley)  writes  :— "  I  can  tho- 
roughly endorse  the  results  of  Soap- 
maker.  It  is  eighteen  months  ago  since 
I  first  tried  the  experiment  with  the  Green- 
bank alkali,  and  it  was  entirely  satisfac- 
tory, and  performed  without  much  trouble 
and  labour.  As  regards  expense,  I  consider 
the  soap  as  so  prepared  to  be  much  cheaper 
than  those  ordinarily  sold,  as  they  contain 
a  large  amount  of  water,  as  one  can  easily 
see  when  the  bar  is  dried.  Many  will,  no 
doubt,  try  the  experiment,  and  in  future 
supply  their  own  wants." 

Silver  Leaf  and  Dutch  Metal. 

J.  M.  (Ireland). — You  may  get  these  from 
any  carver  and  gilder,  and  from  oil  ai.d 
colourmen,  who  supply  all  articles  used  by 
painters  and  gilders. 

American  Organ  Building. 

Musicus.— I  cannot  find  room  for  any 
more  papers  on  Organ  Building  at  present, 
beyond  those  which  are  now  appearing. 
Type  for  printing  music  can  be  purchased 
of  Messrs.  Miller  and  Richard,  Water  Lane, 
London,  at  prices  ranging  from  6s.  3d.  to 
10s.  per  lb. 
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Transfer  of  Photograph  to  Wood. 

W.  T.  "W.  writes  in  reply  to  Eveeicai/s 
inquiry  on  this  subject  in  Part  25 :— The 
best  method  of  transferring  a  photograph 
to  wood  blocks  for  the  use  of  an  engraver, 
is  by  what  is  called  the  powder  or  dusting- 
on  process.  The  first  requisite  for  the  pur- 
pose is  a  transparency,  and  if  the  block  is 
to  be  the  same  size  as  the  original,  the  best 
plan  is  to  make  a  rather  deep  print  upon 
albumenized  paper,  which,  after  toning, 
fixing,  and  drying,  is  made  transparent  by 
means  of  olive  oil,  well  rubbed  into  the 
ba^k  of  the  print,  and  afterwards  well  dry- 
ing before  a  fire  so  as  to  remove  all  super- 
fluous oil.  (N.B. — Do  not  use  wax,  as  it 
will  only  spoil  the  result.)  If  the  block- 
picture  has  to  be  larger  or  smaller  than  the 
original,  then  a  transparency  must  be  made 
in  the  camera,  either  on  wet  collodion  or 
on  a  gelatine  plate,  such  transparency  being 
quite  thin,  and  the  high  lights  perfectly 
clear  glass.  Now  make  the  following  mix- 
ture : — Albumen,  4  drachms  ;  Dextrine, 
4  drachms ;  Glucose,  4  drachms  ;  Bichro- 
mate of  Potash,  4  drachms  ;  "Water,  5  ozs. ; 
Glycerine,  2  to  5  drops  ;  spread  this  upon 
the  block,  either  with  a  camel's-hair  brush 
or  a  Boft  sponge,  and  dry  at  once  in  front 
of  a  brisk  fire,  then  place  the  transparency 
upon  the  block,  placing  a  thick  piece  of 
plate  glass  over  it  to  get  contact,  and  expose 
to  light.  The  exposure  is  very  rapid,  vary- 
ing according  to  the  light  from  2  minutes 
to  20 ;  when  sufficiently  exposed,  warm  in 
front  of  the  fire,  and  cover  with  some  black 
powder  by  means  of  a  dry  camel's-hair 
brush,  rub  the  powder  about,  and  if  the 
exposure  has  been  rightly  timed,  it  will 
adhere  to  those  portions  of  the  block  pro- 
tected by  the  dark  portions  of  the  trans- 
parency, the  tackyness  or  adhesiveness  of 
the  clear  portions  having  been  destroyed  by 
the  action  of  the  light.  When  the  develop- 
ment has  proceeded  far  enough,  brush 
away  the  superfluous  powder,  and  dip  the 
face  of  the  block  iu  a  saturated  solution  of 
boracic  acid  in  alcohol,  which  will  fix  the 
image.  Now  rear  the  block  on  end  to  dry, 
when  it  is  ready  for  the  engraver.  If  the 
image  refuses  to  develope  the  exposure  has 
been  too  long,  if,  however,  the  powder 
adheres  all  over,  the  exposure  has  been  too 
short.  EvebicaL  will  find  further  par- 
ticulars of  the  process  in  the  "  British 
Journal  Almanack"  for  1884,  page  88,  by 
W.  T.  Wilkinson. 

Sale  for  Amateur  Work. 
J.  T.  F.  (Brixton)  writes  in  reply  to  A 
Wobker:— '*  If  I  [may  give  my  opinion  in 
this, I  don't  think  it  pays  an  amateur  to  work 
for  the  sale  of  his  labour.  Most  of  us  are 
already  engaged  in  some  business  during 
the  day  ;  as  a  rule  we  work  single-handed ; 
and  that,  too,  chiefly  of  an  evening  that  the 
produce  of  our  time  and  industry  is  neces- 
sarily limited,  and  unless  an  amateur  could 
guarantee  a  given  quantity  of  a  certain 
article,  very  often  wanted  to  time,  I  think 
the  chances  are  he  would  have  considerable 
difficulty  in  disposing  of  them,  and  that  at 
a  profit,  as  few  houses  would  care  to  buy  an 
isolated  article  or  two,  in  addition  to  which 


there  is  heavy  competition  on  every  side  from 
the  States,  Germany,  Belgium  (the  home  of 
fretwork),  and  Switzerland.  Take,  for  in- 
stance, fretwork  and  carved  brackets : 
hitherto  what  has  been  for  sale  has  come 
from  America,  and  that  of  the  commonest 
description,  being  merely  roughly  sawn  out 
of  the  coarsest  fir-tree  wood,  and  then  dipped 
in  some  strong  dark  dye  ;  but  latterly  has 
crept  into  the  market  some  wonderful  pro- 
ductions in  Swiss  perforated  carved  work, 
many  with  bevelled  plate  glass  and  beauti- 
fully carved  head  of  deer  and  other  animals 
siipporting  a  shelf.  These  can  be  seen  in 
the  shop  windows,  and  have  had  a  large 
sale  at  prices  that  in  this  country  would 
barely  cover  the  cost  of  the  glass.  Can  A 
Worker  hope  to  beat  this  with  profit,  or 
expect  to  hold  hiB  own  against  the  enormous 
producing  power  of  steam  machinery,  com- 
bined with  division  of  labour.  One  has  only 
to  look  at  any  shop  devoted  to  fancy  wares 
to  see  what  can  be  sold  for  a  profit  at  a  small 
sum.  Some  information,  doubtless,  might 
be  obtained  by  taking  round  a  few  articles, 
and  calling  upon  the  various  shops,  bazaars, 
arcades,  etc.,  in  London.  Of  course,  if  A 
Worker  does  not  count  his  time  of  any  value 
then  some  margin  may  be  looked  for ;  other- 
wise, it  certainly  will  prove  more  a  myth 
than  a  reality;  such,  at  least,  is  my  ex- 
perience 

Headstone  for  Grave. 

Te  Whiki  writes  in  answer  to  Kishton: 
— "  Cast  iron  grave  marks  can  be  obtained 
from  the  firm  with  which  I  am  connected, 
at  prices  from  £1  Is.  to  £1  5s.  These  marks 
are  about  2ft.  9ins.  high  above  ground,  and 
there  is  a  base  of  12  or  18  inches  to  go  below. 
The  name,  date,  and  age  of  the  person  is 
cast  on,  so  that  with  a  coat  of  paint  each 
year,  these  marks  would  be  practically  in- 
destructible. Inscriptions,  that  is  to  say, 
a  verse  of  poetry,  etc.,  are  charged  2d.  per 
letter  extra.  Anyone  wishing  for  further 
particulars  will  be  promptly  answered,  [I 
cannot  afford  space  for  an  engraving  of  the 
sketch  that  accompanies  your  letter.  Please 
send  me  the  name  and  address  of  your  firm, 
for  publication,  pro  bono  publico,  for  it  is  an 
object  to  many  to  obtain  a  cheap  and  dur- 
able memorial  to  the  dead,  and  many  readers 
of  this  Magazine,  in  all  probability,  will  like 
to  know  where  the  cast  iron  headstones  you 
mention  can  be  procured.  I  never  hesitate 
to  give  the  names  and  addresses  of  those 
who  supply  articles  of  general  utility,  or 
who  seek  to  satisfy  a  very  common  want." — 
Ed.] 

M.  W.  (Burnley)  writes  in  reply  to  Eish- 
ton,  who  asks  for  a  reasonable  priced 
headstone  for  grave :— "  I  have  seen  one  that 
may  suit  his  purpose.  It  is  in  the  form  of  a 
cross  on  a  flat  and  bevelled  base.  On  one  of 
the  bevelled  sideB  is  a  slab  of  marble  for 
name,  etc.  It  Btands  about  4  ft.  high,  and  ia 
made  of  vitreous  clay,  similar  to  large  drain 
pipes.  The  price  marked  was  30s."  [Please 
say  where  these  headstones  may  be  pur- 
chased.— Ed.] 

Dead  Polish  on  Ebonlsed  Wood. 

G.  B.  [Lincolnshire)  writes  in  reply  to 
W.  G.  G. : — "  I  find  the  following  to  answer 
well  for  ebonising  wood— get  some  lamp- 
black from  the  chemists,  mix  in  water,  when 


dissolved,  add  a  small  quantity  of  dissolved 
glue  to  make  it  stick  well  to  tbe  wood, 
brush  it  on  with  a  brush  the  same  as 
you  would  paint  wood,  when  the  wood  i 
covered,  dry  in  front  of  a  fire.  When  dry, 
rub  slightly  until  smooth  with  finest  glass- 
paper.  Then  if  not  dark  enough,  give  it 
another  coating,  rubbing  with  glass-paper, 
the  same  as  before  To  make  it  look  bright, 
black  varnish  well,  with  best  oak  varnish. 
This  will  give  satisfaction.  I  have  done 
several  pieces  of  furniture  this  way,  and 
find  it  to  answer  well." 

M.  W.  (Burnley)  writes  in  reply  to 
W.  G.  G- — "  I  am  making  several  experi- 
ments with  reference  to  varnish  for  pro- 
ducing dead  polish  on  stained  wood,  and 
will  give  results  as  soon  as  definitely  satis- 
fied." 

Defective  Screw  In  Vice. 

W.  P.  (Lanccuter)  writes  in  reply  to 
Screw-worm  : — "  With  regardto  the  defect 
of  vice  pin,  the  way  that  I  have  repaired 
several  is  as  follows — Firstly,  get  the  box 
sufficiently  hot  to  melt  the  hard  solder, 
then  get  a  piece  of  iron  with  a  hook  on  one 
end,  and  pull  out  the  old  thread,  which 
Screw-worm  may  easily  do  if  the  box  is 
made  hot  enoughi  Secondly,  get  a  piece  of 
stout  wire— drawn  wire  is  beat  as  it  is 
tough — which  must  be  rather  thicker  than 
the  thread,  so  that  it  can  be  flattened  by 
getting  it  hot  and  hammering  it.  Next 
soften  it  by  getting  it  hot  and  letting  it  cool ; 
it  should  be  long  enough  to  lap  five  or  six 
times  round  the  pin,  thick  enough  to  pass 
between  the  threads  easily,  and  broad 
enough  to  fill  the  box  tight.  You  must 
next  lap  the  rod  round  the  pin ;  this  will  be 
found  rather  troublesome  as  it  will  want  to 
twist,  but  this  may,  be  counteracted  by 
using  a  pair  of  strong  pliers  or  smith's 
tongs.  When  you  have  got  the  pin  lapped 
you  must  clean  your  box  with  an  old  half- 
round  file  and  the  top  of  the  wire  thread 
which  is  on  the  pin.  Then  push  your  pin 
into  the  box  (it  should  not  be  over  tight), 
and  when  this  is  done  screw  out  the  pin 
leaving  the  thread  in  the  box.  Next  get  a 
piece  of  brass  wire  about  half  the  thickness 
of  the  thread,  lap  this  round  the  pin  as 
before,  and  when  you  have  got  as  many 
coils  as  before,  take  it  off  and  screw  it  in  by 
the  side  of  your  iron  thread.  This  will  do 
for  soldering  instead  of  spelter,  and  will  be 
both  tougher  and  harder.  You  will  use 
borax  for  your  flux  in  soldering.  You  now 
want  a  good  clean  fir«  (smith's  fire)  which 
must  be  got  sufficiently  hot  to  melt  tbe 
brass  wire,  which  will  give  out  a  blue  flame 
when  it  runs.  You  must  keep  it  turning 
round  when  hot,  so  that  the  brass  does  not 
set  all  ob  one  side  and  moke  up  the  thread, 
when  cold  you  must  work  in  the  pin  until 
it  clears  borax  out  of  the  box." 

Marble  Tops  for  Wash-Stand,  etc. 

J.  T.  F.  (Brixton)  writes  in  reply  to  Sub- 
scriber prom  the  First  that  he  will  pro- 
bably meet  with  what  he  wants  in  this  way 
by  communicating  with  Mr.  J.  P.  Mason, 
43,  Clarendon  Square,  Somers  Town,  N.W. ;  if 
not,  try  Messrs.  T.  Hartley  and  Co.,  West- 
minster Marble  Works,  Westminster,  S.W.t 
where  every  shape  and  size  can  be  obtained. 
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Holder  and  Winder  for  Worsted 
Yarns. 

J.  J.  W.  (Burferd)  writes,  in  reply  to  J. 
D.  M.  C-,  and  sends  the  accompanying 
sketches  of  a  swift  or  holder  of  skeins  and 
a  winder  for  worsted  yarns,  with  working 
drawings  on  a  scale  of  1  inch  to  1  foot  of 
the  component  parts  of  the  swift.  The 
winder  is  for  putting  the  yarn  on  to  spool?, 


explanation,  as  the  shape  of  the  various 
parts,  their  dimensions,  and  the  manner  of 
putting  them  together  are  shown  by  the 
drawings.  Fig.  1  is  a  piece  of  wood  10 
inches  square  and  2  inches  tbick,  into  which 
is  mortised  the  upright  shown  in  Fig.  2, 
which  is  a  piece  of  wood  11  inches  long  and 
2  inches  square.  Fig.  3  is  a  cross,  composed 
of  two  laths,  2  feet  8  inches  long,  1£  inch 


HOLDER  AND  WINDER  FOR  WORSTED  YARNS. 
Pig.  1.— Block  for  reception  of  Upright  of  Holder.  Fig.  2.— Upright  of  Holder.  Fig.  3.— 
Cross  perforated  to  receive  Pins  to  hold  Skein.  Fig.  4.— Pin  for  insertion  in  Holes  of 
Cross.  Fig.  5.— Iron  to  strengthen  Junction  of  Arms  of  CrosB.  Fig.  6.— Pin  on  which 
Cross  revolves.  Fig.  7.— Illustration  of  Holder  complete.  Fig.  8.— Illustration  of 
Winder  complete.  Fig.  9.— Pin,  with  Pulley  fixed  to  Shaft.  Fig.  10.— Spool  or  Reel 
for  Tarn. 


and  is  rather  cumbersome,  the  size  being 
3  feet  6  inches  long  by  3  feet  3  inches  high 
by  1  feet  3  inches  wide,  therefore  no  work- 
ing drawings  to  scale  are  sent  of  the  winder. 
Should  J.  D.  M.  C.  be  inclined  to  make  one 
he  will  find  a  good  sound  frame  of  a  large 
old  sieve  useful  for  the  rim  of  the  wheel. 
The  holder  he  will  find  very  useful,  even  if 
he  does  not  make  the  winder.  The  mode 
of  making  the  swift   or  holder  needs  no 


broad  and  £  inch  thick.  The  holes  shown 
in  the  arms  of  the  cross  should  be  \  inch 
ones,  and  are  intended  to  take  the  pins 
shown  in  Fig.  4;  four  pins  are  required, 
and  each  pin  must  be  made  out  of  a  piece 
of  wood,  9  inches  long  and  1  inch  square. 
Fig.  5  shows  the  shape  of  two  pieces  of  iron, 
each  cut  in  the  form  of  a  cross,  out  of  a 
piece  of  sheet  iron  5  inches  square,  and  of 
the  same  width  in  the  arms  as  the  arms  of 


the  wooden  cross.  Holes  are  punched 
in  these  irons,  and  they  are  screwed  on 
to  the  wooden  cross,  one  above  and  the 
other  below,  in  order  to  strengthen  it. 
The  cross  turns  on  a  pin  of  iron  wire, 
3  inches  long  and  \  inch  in  diameter,  which 
is  driven  into  the  top  of  Fig.  2,  and  passes 
through  the  hole  shown  in  the  centre  of 
Fig.  5.  It  only  remains  to  Bay  that  the 
winder  is  illustrated  in  Fig.  8,  the  parts 
marked  a  and  b  being  shown  in  Figs.  9  and 
10  on  a  larger  scale. 

Effect  or  Zinc  on  Hot  Coals. 

G.  T.  (hie  of  Man)  writes :— "  In  reply  to  a 
request  in  Vol.  II.,  p.  547,  from  J.  E.  L. 
(Oldham),  for  information  from  some  one 
who  had  tried  this,  I  have  had  an  unusual 
opportunity  of  trying  it  on  40  feet  of  10 
nch  pipe,  placed  in  such  a  position  that  I 
could  witness  its  remarkable  effects  in 
destroying  the  soot.  The  heat  stood  at  98° 
with  fire  burnt  red,  being  three  hours  after 
replenishing.  I  put  the  zinc  on,  and  did 
not  replenish  the  fire  for  two  hours  after- 
wards, when  I  found  the  heat  had  risen  to 
120°.  The  same  amount  of  fire  had  been 
used  to  keep  the  heat  at  100°  forthree  days 
and  nights  previously.  Thus  showing  that 
it  had  cleared  the  pipes  of  soot  and  allowed 
the  heat  to  penetrate  them." 

Breeding  Cage  for  Canaries. 

Young  Breeder  is  informed  that  a  short 
paper  on  this  subject  has  been  received,  but 
that  it  is  deemed  inexpedient  to  publish  it 
without  illustrative  diagrams. 

Steel  Springs  for  Chair  Bottoms. 

J.  T.  F.  (Brixton)  writes  to  J.  B.  (Here- 
ford) : — "You  might  write  to  either  of  the 
two  following  houses,  who  supply  most 
requisites  in  upholstery  work  :  C.  Carpanni 
and  Son,  25,  Goodge  Street,  W.;  and  Messrs. 
Tabbs  Bros.,  19,  Goodge  Street,  W." 

Ormolu  Mounts  for  Cabinet  Work. 

J.  T.  F.  (Brixton)  writes  to  B.  E.  N.  :  — 
"  You  can  obtain  every  requisite  in  this  re- 
spect, including  the  china  and  Dresden 
plaques  used  in  this  and  similar  work,  at 
either  of  the  two  following  places  :  Mr.  P. 
Varlet,  97,  Charlotte  Street,  Fitzroy  Square, 
W.;  and  Messrs.  Boisson  Bros.,  89,  Charlotte 
Street,  IK" 


INFORMATION  SOUGHT. 
French  Polishing;. 

0.  E.  A.  (Cambridge)  writes:— "I  have 
heard  from  good  authority  that  a  piece  of 
mutton  fat  rubbed  well  into  the  wood  before 
the  French  polish  is  applied  is  cleaner, 
quicker,  and  gives  as  good  or  better  polish 
than  the  linseed  oil.  I  have  not  yet  had 
time  to  try  this."  [Can  any  reader  who 
has  done  so,  testify  to  the  truth  of  this  or 
otherwise. — Ed.] 

Small  Photos  for  Fancy  Articles. 
E.  J.  F.  asks :— "  Can  any  reader  of 
Amateur  Work  inform  me  where  I  can 
obtain  the  small  photos  sometimes  to  be 
seen  at  the  end  of  fancy  articles,  such  as 
penholders,  paper-knives,  etc.  I  have  a 
few,  but  wish  to  obtain  the  views  without 
the  articles.  Please  give  name  and  address 
of  any  firm  that  supplies  these,  with 
prices. 
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Plane  for  Twisted  Shavings. 

Scorborio  asks :— Can  any  reader  of 
Amateur  "Work  inform  me  where  to  pur- 
chase a  plane  that  will  turn  out  those 
little  twisted  shavings  used  for  pipe-lights, 
etc."?  I  have  tried  my  hand  at  making  one, 
hut  cannot  get  it  to  answer  thoroughly. 
Working  and  Polishing  Tortoise  Shell. 

A.  C.  (Cashd)  wishes  for  any  information 
that  can  be  given  with  regard  to  the  cutting 
and  polishing  of  tortoise  shell.  Having  some 
valuable  plates  of  shell  collected  while  in 
the  South  Sea  Islands,  A.  C.  would  like  to 
make  use  of  them. 

Improvement  for  Common  Stove. 

"W.  J.  R.  (Sheffield)  writes:— "I  have  a 
small  common  stove,  some  20  inches  high, 
which  I  require  to  warm  a  room  some  15 
feet  square  in  a  short  time  after  lighting', 
can  you  inform  me  of  any  way  of  improving 
it,  as  I  cannot  afford  to  buy  a  better?" 
[W.  J.  R.'s  application  is  accompanied  by  a 
sketch  of  an  ordinary  square  iron  stove 
standing  in  an  iron  tray,  and  having  a  door 
in  front,  and  a  circular  plate,  removable,  afc 
top.  The  pipe  for  carrying  off  the  smoke  is 
attached  to  the  stove  behind.  It  seems  that 
W.  J.  R.  wishes  to  know  how  to  increase  the 
draught  through  the  stove,  so  as  to  cause 
the  fuel  to  burn  more  quickly  when  the 
stove  is  first  lighted. — Ed.] 

Microphone  for  Telephone  Circuit. 

Telephone  (Stoke  Newiwgton)  writes  :— 
"  Will  any  reader  of  Amateur  Work  tell 
me  how  to  make  a  microphone,  and  connect 
it  in  a  telephone  circuit  I  have  put  up.  I 
should  be  greatly  obliged,  as  the  sounds  pro- 
duced are  hardly  strong  enough.  I  use  a 
metallic  circuit  about  100  yards  long." 
Blue  Lacquer  for  ;Tin. 

R.  E.  L.  (Blackburn)  wishes  to  know 
where  he  can  purchase  or  howjhe  can  make 
a  blue  lacquer  for  tin.  [The'specimen  sent 
is  of  a  greenish  blue,  and  is  apparently 
similar  to  that  which  is  sometimes  used  for 
lacquering  small  tins  for  preserved  meats, 
etc.— Ed.] 

Barometer. 

J.  H.  W.  (Hampslead  Heath)  writes:— "I 
am  making  a  barometer  from  instructions 
given  some  time  since  in  Amateur  Work, 
and  I  should  he  much  obliged  if  anyone 
who  has  made  the  attempt  would  com- 
municate with  me,  and  give  me  his  expe- 
rience." 

Clock  Repairing. 

A  Subscriber  asks : — Can  any  of  the 
readers  of  Amateur  Work  tell  me  how  to 
renew  the  dial  {not  a  brass  one)  of  an  old 
eight-day  English  clock  ?  How  to  bush 
the  brass  frame ;  how  to  change  the 
anchor  escapement  into  a  "dead  beat" 
one?  Where  I  could  procure  (if  made)  wire 
cords  for  a  spring  clock,  the  gut  cords  of 
which  are  continually  breaking?  [I  am 
obliged  to  yon  for  your  cutting  respecting 
the  "  Adiaphone,"  but  want  of  sppxe  com- 
pels me  to  reserve  it  for  future  use,  if  pos- 
sible.—Ed.] 

Cement  for  Cork. 

R.  E.  L.  (Blackburn)  wishes  to  kuow  how 
to  fasten  the  cork  on  clarionettes.  He 
has  tried  several  cements,  but  all  give  with 
moisture. 


Hot  Air  Stove  for  Laundry  Purposes. 

Iota  wishes  for  an  article,  with  diagrams, 
showing  an  amateur  how  to  construct  and 
fit  up  a  hot  air  closet  for  laundry  purposes, 
with  description  of  running  slides,  and  of 
stoves,  etc.,  suitable  for  same.  [Will  any 
contributor  take  this  subject  in  hand?— 
Ed.] 

Glass  Bottles  for  Furniture  Paste. 

T.  T.  C.  (Ely)  asks  : — Can  any  reader  of 
Amateur  Wobk  kindly  inform  me  where  I 
can  get  small  pots  or  glass  bottles  such  as 
used  for  furniture  paste. 

Cabinet  for  Curiosities. 

U.X.N,  writes  : — "I  have  beside  me  in  the 
house  a  goodly  number  of  fossils,  old  coins, 
birds'  eggs,  curiosities,  etc.,  etc.,  and  have 
long  wished  for  some  simple  cabinet  or 
show-case  to  contain  them,  one  which 
might  stand  in  the  recess  of  an  oriel 
window.  The  form  might  be  octagonal  with 
glass  on  top,  with  perhaps  drawers  down 
the  sides.  Can  any  of  your  readers  kindly 
furnish  me  with  a  design  for  such  ?  "  [Can 
any  reader  of  Amateur  Work  supply 
TJ.  X.  N.  with  a  suitable  design  for  such  a 
cabinet  as  he  requires  ?  Any  designs  that 
are  sent  should  be  drawn  to  scale,  and  must 
not  occupy  too  much  space. — Ed.] 

Instrument  for  Stretching  Trousers. 

B.  H.  I.  writes: — "Would  you  please  give 
me  in-AMATEUR  Work  an  idea  how  to  make 
an  instrument  that  would  stretch  trousers, 
and  keep  them  from  getting  all  baggy  at 
the  knees.  I  see  them  advertised  at  from 
5s.  to  15s.,  and  they  seem  verys  imple." 
[Please  send  advertisement  to  which  you 
allude.— Ed.] 

Roller  Skates. 

Merveux  St.  George  asks:--Could  any 
of  your  readers  tell  me  how  to  make  a  pair 
of  roller  skates  ?  As  I  am  not  a  very 
accomplished  amateur,  I  should  be  glad  if 
the  instructions  given  were  forapairwhich 
could  be  easily  made,  and  would  be  strong 
when  finished. 

Additional  Stops  to  Harmonium. 

Harmony  writes: — "Perhaps  some  one 
of  your  readers  would  kindly  assist  me  in  a 
difficulty.  I  have  a  five-octave  harmonium, 
by  Alexandre,  which  I  fancy  would  be 
greatly  improved  by  the  addition  of  a  few 
stops,  say  five.  I  understand  I  can  pur- 
chase all  the  necessary  materials,  such  as 
reeds,  stop-knobs,  &c,  that  are  wanted, 
but  I  should  like  to  see  raj  way  clearly 
before  doing  so.  What  I  wish  to  know  is 
how  am  I  to  go  about  putting  these  stops 
in  ?  If  assisted  by  instructions  from  a 
competent  person,  I  could  manage  it  right 
enough,  as  I  am  a  pretty  fair  amateur  car- 
penter and  have  plenty  of  tools.  I  believe 
the  information  would  be  useful  to  many  of 
the  readers  of  your  Magazine,  which,  by 
the  way,  I  should  like  to  see  issued  twice  a 
month  instead  of  once.  Tor  better  guid- 
ance a  sketch  or  drawing  would  improve 
matters." 

Hot  Closet  in  Bath  Room. 

A.  C.  H.  asks : — Can  a  hot  closet  for 
keeping  clothes  aired  be  put  up  in  a  bath 
room  without  fear  of  damp  from  steam  ? 
It  must  not  be  a  fixture.  Are  there  any 
suggestions  that  can  be  offered  on  this 
subject  ? 


REPLIES  DEVOID  OF  GENERAL 
INTEREST. 

Eddy  Colley. — Suppose  you  wait  a  few 
years  before  you  write  again.  I  do  not  wish 
any  correspondent  to  he  left  unanswered, 
and  therefore  unsatisfied ,  so  I  shall  say  that  I 
am  glad  to  find  you  taking  interest  in  wood- 
working, staining,  etc.,  at  so  early  an  age, 
and  feel  sure  that  you  will  become  an  "  ama- 
teur "  of  no  ordinary  capacity  in  due  time. 

R.  E.  L.  (Blackburn).— I  have  no  recollec- 
tion of  having  had  any  letter  from  you  on 
the  subjects  you  name,  aud  can  only  say  that 
no  letter  that  has  reached  me  at  the  date  at 
which  I  am  writing  remains  unnoticed.  If 
you  will  send  a  letter  to  me,  addressed  to 
the  gentleman  whose  name  you  mention,  it 
shall  be  forwarded  to  him. 


FOR  SALE  OR  EXCHANGE. 

[Letters  addressed  to  the  Editor  will  be  imme- 
diately forwarded  to  owners  of  Articles  for 
Sale  or  Exchange.] 

C.  M.  W.  has  for  Sale  a  Self-acting  Foun- 
tain, price  12s. ;  also,  an  Octagon  Aquarium, 
with  Fountain  Pipes  complete,  24s. 
Photo.  Tent,  Organ,  etc. 

G.  W.  (Buckingham)  writes  :— "  With  your 
permission  I  should  like  to  offer  to  the 
readers  of  Amateur  Work  a  good  dark 
Photo.  Tent  in  exchange  for  a  Violin  or 
Cornet.  I  am  also  open  to  purchase  a  small 
American  Organ,  of  about  six  stops  ;  and  I 
have  an  Alexandre  Harmonium,  as  good  as 
new,  which  cost  £7  7s.,  but  for  which  I  will 
take  £5." 

Books  for  Sale. 

G.  H.T.  (Shelley,  Ruddersfield)  writes:— 
"I  have  for  sale  Vols.  I.  and  II.  of  Ama- 
teur Work,  unbound,  for  which  I  want 
7s. ;  also  5  vols,  and  90  odd  numbers  of  the 
'Carpenter  and  Builder,'  clean  and  uncut, 
for  which  I  want  6s.  6d. ;  also  *  Every  Man 
his  Own  Mechanic,"  very  strongly  bound 
and  quite  new,  price  7s.  6d.,  buyer  to  pay 
carriage." 

Fret  Machine,  Lathe,  Chucks,  etc. 

A  Wellwisher  writes : — "  Being  about 
to  remove  to  a  distance,  I  am  desirous  of 
disposing  of  a  few  of  the  bulkier  articles  in 
my  workshop.  I  have  a  Fret  Machine, 
which  I  had  made  after  the  pattern  of  that 
described  in  Part  I.  of  Amateur  Work.  It 
is  3  feet  between  the  uprights.  Treadle  not 
fixed  to  the  floor.  I  have  also  a  very  good 
6  inch  centre  Lathe,  with  strong  4  feet 
wooden  bed  and  heavy  flywheel,  with  smaller 
one  keyed  on  for  metal  turning.  Also  a  few 
brass  Chucks  and  Tools,  making  altogether 
a  capital  outfit  for  a  beginner.  Cash  price 
for  Fret  Saw,  7s.  6d.,  Lathe,  etc.,  35s. ;  or 
both  for  £2." 


Decorative  Carpentry.— Errata. 

***  Mr.  J.  W.  Gleeson-Whitb  points 
out  that  "British"  should  be  read  for 
"  Breton  "  in  page  160,  col.  2,  line  8 ;  and  in 
page  161,  col.  1,  line  22,  for  "lack  in  the 
ware,"  read  "hole  in  the  wall." 

Communications  received  and  unavoid- 
ably    HBLD     OVBR. — AMICUS,      K.      A.      T., 

Geearrarr,  W.  V.  (Stratford),  Excelsior 
(S.A.),  J.  T.  F.  Bailey,  J.A.H.  (Atkeaion), 
F.  N.  E.  (Rock  Ferry),  A.R.S.  (Leytemtone), 
J.  Y.  S.  (Ot.  Dover  Street),  M.W.  (Burnley), 
Patience,  W.  H.  M.  (Jersey),  G.  F.  B. 
(Devonport),  T.  B.  T.  (Carnew). 


ft  Wore,  Pint  XSlS. 


Ti.8.7.. 
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A  DOZEN  DESIGNS  FOR  LATHE  WORK. 

By  JAMES  LVKIN. 
{For  Illustrations  of  Designs,  see  Folding  Sheet. ) 


IG.  1  is  a  jar  of  Egyptian  style  and  of 
simple  character,  which  looks  well  in 
ebony,  with  handles  of  ivory.  The  latter 
must  be  sawn  and  filed  out  of  a  thin 
plate  of  the  latter  substance.  There  are 
two  ways  of  securing  these.  The  first  is  accurately  to 
scribe  their  intended  position,  and  to  cut  with  a  fine 
saw — the  very  small  brass-backed  kind — two  slight 
recesses,  into  which  the  handles  can  slide  tightly.  A 
little  glue  or  cement  will  then  secure  them.  The 
second  plan  is  to  saw  them  out  of  stuff  thick  enough  to 
permit  holes  to  be  drilled  to  receive  small  screws  or 
ivory  studs.  The  latter,  touched  with 
cement — any  isinglass  cement,  like  Kay's 
Coaguline,  or  Diamond  or  Polytechnic 
Cement,  will  do — will  render  their  hold 
perfectly  secure.  This  jar  can  be  turned 
on  the  taper  screw  chuck,  or  by  driving  the 
piece  of  wood  into  a  metal  cup  chuck.  A 
piece  6  inches  long  can  be  so  held  securely 
enough  to  hollow  out,  but  it  is  as  well  in 
all  cases  to  bring  up  the  back 
centre  as  an  additional  sup- 
port until  the  work  has  been 
roughed  down.  Very  little 
practical  difficulty  can  arise  in 
making  a  pair  of  these  jars. 
Xo  moulding  or  decoration 
should  be  added. 

Fig.  2  is  a  Tazza,  or  Card 
Tray.  It  is  a  curiosity  in 
its  way,  but  simple  in  construction,  and  can  be  turned 
wholly  between  centres  in  a  plain  lathe,  as  well 
as  by  the  aid  of  the  eccentric  chuck.  The  top,  or 
tray,  is  merely  a  shallow  tray  with  moulded  edge.  The 
pedestal  is  a  twist  formed  of  circular  discs  of  equal  size 
and  thickness,  set  one  on  another  spirally.  If  accu- 
rately cut,  the  effect  is  very  good.  The  simplest  way 
is  to  mount  a  piece  of  ebony,  ivory,  or  other  chosen 
material  between  centres  (as  a  bar  of  iron  is  turned) 
with  a  carrier  on  one  end  ;  or  in  place  of  a  carrier,  a 
hole  may  be  drilled  and  a  pin  inserted  at  right  angles, 
to  come  against  the  pin  of  the  driver  chuck.  Thus 
mounted,  let  the  work  be  turned  as  a  plain  cylinder, 
as  shown  at  B  in  Fig.  13,  parallel  or  slightly  tapering, 
at  pleasure.  Now  mark  at  each  end  three  equidistant 
centres  around  the  common  centres  just  used,  as 
shown  at  a,  6,  c  in  A,  the  end  elevation  of  the 
cylinder,  and  in  E,  which  represents  a  perspective 
view  of  it.     Having  done  this,  complete  the  marking 


FIG.  13. — METHOD  OF  SETTING  OUT  WORK  FOR   STEM 
OF  TAZZA   OR    CARD  TRAY   SHOWN    IN    FIG.   2. 


A,  End  Elevation.         B,  Perspective  View 


out  of  one  end  first,  by  striking  a  circle  round  the 
original  centre,  about  midway  between  that  centre 
and  the  circumference,  as  a,  b,  c  in  A.  Now  draw 
straight  lines  from  the  original  centre  to  a,  fi,  c,  to 
determine  the  position  of  the  points  a,  i,  c,  and  to 
carry  the  divisions  out  to  the  boundary  ;  and  laying 
the  piece  on  a  fiat  surface,  scribe — preferably  with  a 
scribing  block — parallel  lines  from  end  to  end  of 
the  cylinder.  Then,  to  mark  the  unmarked  end  of 
the  cylinder  to  correspond  exactly  with  the  end 
already  marked,  draw  lines  from  the  ends  of  these 
parallel  lines  across  the  end  of  the  cylinder  to  the 
original  centre,  which  will  coincide  with  those  of  the 
end  first  marked  ;  and  when  a  similar  inner  circle  is 
described,  it  will  intersect  these  lines,  and  mark  the 
exact  positions  of  the  three  new  centres.  The  three 
new  centres  are  now  to  be  so  far  drilled  as  to  prevent 
any  possibility  of  a  slip  during  the  progress 
of  the  work,  which  is  thus  carried  on.  First, 
the  cylinder  should  be  marked  from  end 
to  end  in  equal  divisions,  thus  securing 
equality  of  thickness  in  all  the  several 
discs.  Of  these,  one  or  two  at  each  end 
should  be  turned  on  the  original  centres, 
as  shown  in  the  design.  The  cylinder  is 
then  shifted,  so  that  two  new  centres  are 
used,  say  a,  and  that  which 
corresponds  to  it  at  the  oppo- 
site end  of  the  cylinder.  On 
these  centres  a  disc  is  now 
turned,  which  we  will  call 
No.  i.  Of  course,  when  the 
new  centres  are  used  the  piece 
will  wobrjle  mightily,  and  it  is 
very  much  easier  to  do  the 
work  with  a  fixed  tool  in  the 
slide-rest  of  exactly  such  width  as  will  correspond  to  the 
thicknessof  a  single  disc.  It  can, however, be  done  with- 
out, but  the  tool  must  be  held  square  and  steady — a 
carpenter's  narrow  chisel  is  as  good  as  any—  and  it  must 
only  be  advanced  until  it  is  perceived  that  the  disc  is 
just  truly  circular.  If  it  is  sometimes  allowed  to  cut 
more  deeply,  that  disc  on  which  it  is  engaged  will  be 
too  small.  Suppose  No.  I  finished,  the  centres  must 
again  be  shifted,  great  care  being  taken  to  use  the 
two  which  coincide.  Then  similarly  the  third  centre 
is  used,  and  so  on,  keeping  the  same  order  until  the 
whole  are  completed.  A  clean  cut  with  very  sharp 
tools  is  the  main  secret,  and  sand-paper  should  not  be 
needed.  But  as  a  slightly  different  effect  will  be  pro- 
duced if  all  the  edges  are  nicely  rounded,  this  may, 
of  course,  be  done,  if  preferred,  and  then  sand-paper 
will  do  no  harm.  In  this  case  the  edges  had  better 
be  turned  with  a  beading  tool,  as  no  rounded  edges 
can  be  so  well  finished  with  a  flat  chisel. 
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Fig.  3  is  a  Watch  Stand,  and  it  should  be  made  to 
lean  back  more  or  less.  The  main  part  is  a  disc  of 
wood,  recessed  g  inch,  and  may  be  lined  with  velvet 
or  silk.  The  material  may  be  black  wood,  edged  with 
ivory.  The  legs  are  turned  as  plain  rings,  and  sawn 
across  to  form  semicircular  supports.  These  may  be 
neatly  notched  into  each  other  where  they  meet,  or 
notched  into  the  base  of  the  central  pedestal  and  fixed 
with  cement. 

Fig.  4  is  like  Fig.  I — an  Eastern  design,  somewhat 
modified.  It  will  serve  as  a  match  holder  or  for  mere 
ornament,  and  should  be  made  as  a  pair. 

Fig.  5  is  either  wholly  of  ivory,  turned  as  thin  as 
it  is  possible  to  work  it,  or  the  bowl  may  be  an  egg- 
shell. A  pigeon's  egg,  for  instance,  or  well-shaped 
bantam's,  will  look  very  nice.  The  egg  is  temporarily 
lined  with  a  cement  while  being  cut  in  the  lathe. 
This  is  necessary  in  order  to  support  it  against  the 
pressure  of  the  tool,  the  sharpest  angle  of  a  turning 
chisel  being  the  best  to  use.  The  coloured  small  eggs 
may  be  thus  also  mounted,  and  the  edges,  by  nice 
manipulation,  even  topped,  or  rather  bordered,  with 
ivory.  In  speaking  of  the  twisted  pedestal  of  Fig.  2, 
I  forgot  to  say  that  although  three  centres  only  are 
suggested,  four,  or  even  six,  can  easily  be  managed, 
and  the  latter  will  be  found  to  make  so  complete  a 
spiral,  that  it  can  be  used  as  the  foundation  of  a  plain 
one,  the  discs  being  reduced  by  a  rasp  and  file,  so  as 
to  obliterate  and  run  them  into  each  other  till  they 
form  a  single  twist. 

Fig.  6  is  an  Egg-shell,  cut  in  half,  drilled,  and 
mounted  in  ivory,  as  delicate  a  job  as  the  amateur 
turner  need  aspire  to  undertake.  The  egg  should  be 
boiled  quite  hard,  after  which  it  can  be  carefully 
mounted  in  a  cup  chuck  lined  with  cork,  or  with  a 
layer  of  wax  in  it,  and  held  sufficiently  to  allow  it  to 
be  cut  clean,  the  contents  forming  the  solid  temporary 
lining  ;  but  any  half  shell,  such  as  is  left  at  breakfast, 
may  be  lined  with  successive  coats  of  melted  wax  or 
paraffin  mixed  with  plaster  of  Paris,  or  alone,  and  this 
will  enable  it  to  stand  the  cut.  A  fairly  thick  lining 
must  be  made,  to  allow  a  drill  to  work  out  the  pattern 
on  it.  Each  has  here  a  five-hole  pattern,  i.e.,  a  central 
o  e  with  four  round  it,  only  the  centre  is  not  cut,  but 
will  drop  out  when  the  four  are  drilled.  The  ivory 
leafage  is  only  partly  turned  as  a  hollow  cup  of  waved 
outline.  The  leaves  are  then  marked  with  pen  and 
ink,  and  sawn  out  and  worked  up  with  a  file.  The 
pedestal  will  look  well  of  highly-polished  black  wood. 
It  is  made  in  short  lengths,  united  at  a,  b,  where  the 
ivory  comes.  This  may  be  avoided,  however,  by 
making  it  of  a  regularly  tapered  form,  so  that  each  of 
the  ivory  fittings  may  be  slipped  down  just  to  its 
proper  place. 

The  next,  Fig.  7,  is  a  very  handsome  thing.-  when 


well  made  of  the  size  shown,  i.e.,  with  a  4  inch  bowl 
of  ivory  on  a  stem  of  ivory  boldly  fluted,  alternating 
with  black  wood  mounts  at  a,  b,  and  c.  It  has  a  pecu- 
liarly rich  appearance.  The  sharp  edged  bulb  of  ivory 
below  b  is  fluted,  and  its  edge  beaded  with  a  drill,  and 
the  edge  of  the  stand  is  also  beaded  round. 

These  designs  are  intended  to  be  suggestive 
of  others  of  the  same  class — designs  not  requiring 
those  elaborate  and  costly  appliances  possessed  by  a 
few  rich  amateurs  only.  Some  of  the  finest  work  can 
be  done  by  two  or  three  comparatively  inexpensive 
tools,  of  which  the  drill  and  eccentric  cutter  are  the 
chief.  Fluted  work  needs  the  drill  alone,  and  as 
fluted  handles  to  some  tools,  such  as  small  brooches, 
are  better  than  plain  ones,  and  fluted  work  admits  of 
great  variety,  a  drilling  instrument,  price  £2,  should 
be  obtained  among  the  first  of  extra  lathe  appliances, 
A  division  plate  on  the  mandrel  will  be  required,  as  a 
matter  of  course,  but  this  is  so  extensively  useful  that 
every  lathe  ought  to  have  one. 

In  Fig.  7  it  should  be  said,  thinness  of  the  ivory 
bowl,  especially  in  the  upper  part,  should  be  aimed  at, 
and  in  planning  out  the  work  this  bowl,  down  to  x  x, 
should  be  in  one  piece,  as  the  lower  part  will  form  a 
tenon,  which  can  be  held  in  a  self-centring  chuck. 
The  whole  can  be  made  in  black  wood,  if  ivory  is  too 
costly,  and  then  neat  little  ferules  and  a  mere  rim  of 
ivory  will  set  off  the  work  in  a  satisfactory  manner. 

The  Beehive  Pincushion  (Fig.  8)  I  have  shown 
open.  The  hive  may  be  of  ivory  or  of  satinwood,  with 
an  ivory  ring  at  the  top,  and  an  ivory  border  where  it 
joins  the  stand  when  closed.  The  cushion  should  be 
silk,  satin,  or  velvet,  but  the  latter  resists  the  pins 
rather  uncomfortably.  Stand  of  ebony,  with  legs  of 
ivory.  The  alighting  board  should  be  a  separate ' 
piece  glued  on,  so  that  the  main  stand  may  be  turned. 
I  have  made  the  whole  affair  of  ebony,  just  set  off 
with  ivory,  and  this  also  looks  well,  but  satinwood  is 
the  colour  of  a  hive.  The  hive  itself  is  cut  with  a 
series  of  equi-distant  rings,  and  small  nicks  are  made 
across  in  a  slanting  position  with  a  three  square  file 
or  graver. 

The  Ring  Stand  (Fig.  9)  is  a  very  simple  affair,  but 
a  very  useful  one,  whether  of  ivory  or  hard  wood.  This 
is  just  the  work  for  a  beginner  who  has  only  a  plain 
lathe.  The  bowl  is  mounted  on  a  taper  screw  chuck, 
and  turned  with  care  on  the  outside,  and  then  hollowed 
to  the  same  contour,  it  being  an  object  to  make  it 
fairly  thin  and  of  equal  thickness  all  over  down  to  the 
bottom.  If  of  ebony,  a  ring  of  ivory  may  be  made  and 
grooved  to  fit  on  the  edge,  where  it  is  to  be  glued, 
and,  when  quite  dry,  shaped  and  neatly  moulded. 

In  the  group  of  small  articles  in  ivory,  Fig.  10,  the 
Fluted  Needlecase,  Fig.  11,  and  Fig.  12,  a  Dice  Box, 
need  no  description,  as  fluted  work  has  been  already 
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described.  A  Die  (Fig.  12)  is  turned  by  working  on  a 
ball  always  in  front,  i.e.,  as  any  other  flat  surface  is 
turned.  It  can  be  stuck  on  with  cement  to  a  face  plate, 
or  held  in  a  two-jaw  chuck.  The  spots  are  drilled  by 
hand,  and  blackened  with  varnish  paint.  The  Cross 
(Fig.  10)  is  sawn  out  and  filed  up,  as  if  the  arms  were 
to  be  of  square  section,  then  mounted  between  centres 
and  turned,  leaving  a  cube  in  the  middle.  The  rings 
of  the  chain  can  be  turned  or  filed,  each  being  sawn 
through  afterwards  and  cemented  together,  or  they 
can  be  all  cut  out  of  the  solid,  but  at  present  we  cannot 
stay  to  describe  the  process.  Small  or  thin  rings  will, 
if  sawn  through,  allow  of  being  sprung  open  for  the 
purpose  of  linking  together,  but  if  substantial  this 
cannot  be  done. 

Most  of  the  designs  here  given  are  very  simple, 
needing  no  expensive  apparatus.  Even  the  flutes  can 
be  omitted,  and  in  that  case  the  object  to  be  aimed 
at  must  be  very  highly  finished  surfaces,  without 
scratches.  Polish  will  not  hide  defects,  but  will  en- 
hance the  beauty  of  a  well-finished  surface.  It  should 
not,  therefore,  be  applied  until  ever)'  defect  has  been 
rubbed  or  turned  down,  and  then  two  or  three  thin 
and  equal  coats  will  put  a  high  finish  on  the  work. 


THE  DUST-BIN :  ITS  CONSTRUCTION 
AND  EMBELLISHMENT. 

By  THE  EDITOR. 


I,— HOW  THE   DUST-BIN   OR  ASH-PIT  IS  MADE,  AND 
HOW  IT  OUGHT  TO  BE  MADE, 

HERE  is  no  corner  of  the  suburban 
garden,  be  its  corners  few  or  many,  more 
ugly  or  more  repellent  than  that  in  which 
the  dust-bin  is  located  ;  and  builders  in 
general,  who  have  an  eye  rather  to  the 
utile  than  the  dulce,  have  a  most  unhappy  knack  of 
putting  it  in  a  position  in  which  it  cannot  fail  to  be 
seen  from  every  back  window  of  the  house  to  which  it 
belongs,  or  in  which  it  is  an  eyesore  to  every  one 
who  happens  to  go  into  the  garden.  If  a  dust-bin  is 
absolutely  necessary — and  I  do  not  think  myself  that 
it  is  so  either  in  large  towns  or  in  small  towns  where 
things  are  properly  managed— at  least  an  attempt 
might  be  made  to  screen  it,  or  make  such  additions  to 
it  as  might  serve  to  mask,  and  to  a  certain  extent 
conceal,  its  original  purpose,  instead  of  thrusting  it  into 
painful  prominence  in  all  its  hideous  and  obtrusive 
nakedness. 

I  have  said  that  dust-bins  would  be  unnecessary 
appendages  to  houses  in  any  town  in  which  the  local 
sanitary  board  does  it  work  properly.  The  usual  plan 
is  to  keep  a  staff  of  dustmen,  with  carts  of  gigantic 


size,  and  horses  incapable  of  going  beyond  a  walk, 
who  accomplish  their  beat,  and  perambulate  the  town 
or  district  that  is  under  their  charge  about  once  in  the 
course  of  a  fortnight  or  three  weeks,  during  which  the 
filthy  and  festering  mass  which  dust-bins  usually 
contain  is  allowed  to  accumulate,  becoming  almost 
past  endurance  in  warm  weather.  I  know  that  I 
shall  be  told  that  a  dust-bin  ought  never  to  be  offensive 
as  far  as  any  smell  that  may  emanate  therefrom  is 
concerned,  because  nothing  ought  to  be  put  into 
it  but  dust  and  ashes — that  all  green  refuse  from 
vegetables  should  be  first  dried  on  the  top  of  the 
kitchener  and  then  burnt  within  it — that  grease 
should  be  consigned  to  the  grease-pot — that  bones 
should  find  their  way  into  the  unsavoury  sack  of  the 
rag-and-bone  man,  and  many  other  things  of  which  I 
am  fully  aware,  as  well  as  of  the  difficulty  of  carrying 
out  these  little  arrangements  to  the  very  letter,  how- 
ever good  the  will  may  be  to  do  so.  Burning  green 
matter  and  bones,  which  are  often  got  rid  of  in  this 
way,  causes  a  most  disgusting  smell  to  permeate  the 
house  in  which  such  an  operation  is  performed,  and 
where  there  is  no  place  for  the  reception  of  garden  re- 
fuse, to  which  vegetable  refuse  from  the  house  may  also 
be  consigned,  with  tea  leaves  and  coffee  grounds,  and 
all  stuff  of  this  kind,  if  it  is  not  burnt,  it  must  perforce 
go  linto  the  dust-bin,  where  it  all  rots  and  tends  to 
moisten  the  whole  of  the  contents  which  otherwise 
should  be  as  dry  when  taken  out  of  the  dust-bin  as 
they  were  when  they  were  put  in.  The  right  way  of 
getting  rid  of  house  refuse  is  to  let  the  dust-carts  go 
through  every  street  in  a  town  every  morning,  Sun- 
days excepted,  between  7  and  9  a.m.,  and  to  compel 
every  householder  to  have  the  refuse  of  his  house 
deposited  in  a  suitable  vessel  at  the  edge  of  the 
pavement,  or  side-walk  of  the  street,  so  that  a  couple 
of  dustmen,  one  on  one  side  of  the  street  and  one  on 
the  other,  could  empty  vessel  after  vessel  into  the  dust 
cart,  as  the  horse  slowly  drew  the  vehicle  from  one 
end  of  the  street  to  the  other.  Under  such  an 
arrangement  dust-bins  would  be  unnecessary,  and  as 
the  dust  could  be  taken  away  in  far  less  time  than 
under  the  present  system  (which  encourages  dilatori- 
ness  on  the  part  of  the  men  employed),  and  therefore 
at  a  cheaper  rate,  it  ought  to  be  to  the  benefit  of 
the  ratepayers,  slightly  as  it  affects  the  pocket,  but 
considerably  as  regards  cleanliness  and  health. 

The  normal  dust-bin,  in  ninety-nine  cases  out  of  a 
hundred,  is  to  be  found  in  a  corner  where  two  walls 
meet  at  right  angles  to  one  another.  Some  old  bricks 
are  thrown  together — the  wall  can  hardly  be  said  to 
be  built — so  as  to  form  a  side  wall,  and  the  front  is 
formed  of  two  brick  piers  embracing  a  slight  frame- 
work of  wood,  grooved  on  opposite  sides  by  nailing 
fillets   to   the   face   of  the  framework   in   front   and 
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behind  to  receive  a  few  short  boards  in  a  horizontal 
position,  that  may  be  taken  out  when  the  dust  is  re- 
moved, and  replaced  when  the  operation  is  over.  A 
frame  of  wood  in  a  slanting  position,  lower  in  front  than 
at  the  rear  of  the  structure,  is  laid  on  the  side  and  front, 
and  secured  to  the  walls  that  form  the  corner,  and  on 
this  some  boards  are  nailed,  one  at  the  back  and  one 
on  either  side,  leaving  a  central  opening  for  the  en- 
trance of  the  ashes,  etc.,  which  is  closed  by  a  rough  lid 
hinged  to  the  board  at  the  back,  and  supported  by  the 
front  of  the  frame,  and  sometimes,  but  not  always,  by 
projecting  slips  attached  to  the  under  surface  of  the 
boards  on  either  side. 
Such  is  the  ordinary 
dust-bin,  a  composite 
structure  of  wood 
and  brick  imperfectly 
held  together,  utterh 
guiltless  of  anything 
in  the  form  of  pave- 
ment at  the  bottom 
to  resist  the  hollow- 
ing influence  of  the 
dustman's  broad 
shovel,  and  sure  to 
come  to  pieces  after 
a  few  years'  service, 
having  no  inherent 
strength  to  withstand 
the  assaults  of  the 
servants  and  dust- 
men, who,  generally 
speaking,  are  its  only 
visitors.  A  badly- 
contrived  box,  with 
a  slanting  cover  to 
carry  oft'  or  prevent 
the  settlement  of  any 
rain  that  may  fall  on 
it,  and  nothing  more. 

Ever  since  I  have  been  a  householder,  and  that  is 
more  than  half  the  years  of  my  life,  I  have  had,  from 
purely  selfish  motives  no  doubt,  a  great  objection  to 
waste  in  any  form,  and  this  extends  even  to  cinders, 
which  no  maidservant  who  "  knows  herself,"  will  con- 
descend to  sift  if  she  can  offer  any  excuse,  reasonable 
or  unreasonable,  for  not  doing  so.  The  most  common 
pretext  for  avoiding  the  detested  job  is  that  in  its 
performance  they  get  covered  with  dust,  and  are,  in  con- 
sequence, temporarily  rendered  unfit  for  other  house- 
hold duties  of  a  more  delicate  and  cleanly  character. 
I  am  bound  to  admit  that  sifting  cinders  is  not  an 
operation  of  a  desirable  nature,  and  that  the  ordinary 
dust-bin  appears  to  have  been  contrived  so  as  to  lend 
colour  to  the  stock  excuse,  for  in  sifting  cinders,  what- 


FIG.  2. — Sll)';  ELEVATION  OF  ni'ST-BIN.   SCALE.  I  INCH  TO  I  FOOT. 


ever  may  be  the  kind  of  sifter  used,  whether  with  a 
handle,  so  as  to  keep  the  dust  at  arm's  length,  or  with- 
out it,  the  cover  must,  of  necessity,  be  kept  open,  and 
the  dust  permitted  to  fly  in  every  direction,  descending 
in  a  gentle  shower  on  the  maid  herself,  and  on  every- 
thing in  its  immediate  neighbourhood.  I  have  often 
been  obliged  to  accept  the  excuse  for  the  sake  of 
peace,  but  my  anxiety  to  save  my  cinders  as  far  as 
possible,  coupled  with  a  desire  to  render  my  dust-bin 
"  a  thing  of  beauty,"  and  therefore  "  a  joy  for  ever," 
instead  of  a  perennial  nuisance,  set  me  thinking  what 
might  be  done  in  order  to  arrive  at  the  ends  that  I 

had  in  view.  I  have 
pictured  the  dust-bin 
as  it  is  made,  and  I 
will  now  proceed  to 
show  how  it  ought  to 
be  made,  to  my  mind 
at  least,  and  how  it 
may  be  rendered  a 
pleasing  object  in- 
stead of  an  offence 
to  every  eye. 

The  embellish- 
ment of  the  dust-bin, 
however,  is  a  second- 
ary consideration, 
and  must  be  left  for 
a  future  chapter  or 
chapters.  That 
which  first  demands 
our  attention  is  its 
construction,  and  this 
I  will  deal  with  first 
of  all,  pointing  out 
the  methods  of  mak- 
ing a  dust-bin  of  a 
plain  and  simple 
character,  approach- 
ing the  ordinary 
dust-bin  in  form,  but  so  constructed  internally  as 
to  admit  of  the  cinders  being  sifted  within  it  by 
anyone  standing  in  front  of  it,  the  cover  being  kept 
tightly  closed  during  the  operation.  And,  as  the 
principle  of  its  construction  is  the  pith  and  point 
of  the  whole  matter,  I  will  first  consider  the  dust- 
bin as  a  separate,  independent,  and  movable  struc- 
ture, for  the  benefit  of  those  who  are  not  living  in 
houses  of  their  own,  and  who  may  wish  to  carry 
with  them  anything  that  they  may  make,  instead  of 
putting  it  up  as  a  fixture  or  permanent  structure  to 
remain  in  situ  for  the  benefit  of  the  owner  of  the 
property  and  future  tenants.  Moreover,  although  I 
will  give  the  dimensions  of  my  own  dust-bin  with  its 
ornamentation  at  some  future  time,  it  is  better  to  deal 
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with  the  principle  of 
construction  first  of 
all,  and  separately, 
leaving  it  to  all  who 
are  inclined  to  make 
dust-bins  on  the  plan 
described,  to  suit  the 
dimensions  in  every 
case  to  their  own 
requirements,  and 
the  space  and  posi- 
tion at  their  com- 
mand. 

As  the  dust-bin  in 
its  portable  form  will 
be  very  heavy,  it  is 
necessary  to  impart 
strength  to  the  struc- 
ture, by  first  making 
an  internal  framing, 
to  which  the  exterior 
casing  must  be  nail- 
ed. It  is  no  use  to 
attempt  to  make  it 
like  an  ordinary  box 
bynailingfront,back, 
and  bottom  to  the 
sides,  for  a  box  thus  made  will  not  be  strong  enough 
to  bear  the  wear  and  tear.  In  Fig.  1  I  have  given 
a  view  of  the  front  and  back  elevation,  combining 
the  two,  in  order  to 
save  a  diagram.  It 
looks  complicated, 
but  it  will,  I  think, 
be  clear  enough  to 
the  amateur  carpen- 
ter when  he  studies 
it  by  aid  of  the  text ; 
Fig.  2  exhibits  a  view 
of  the  side  elevation, 
and  Fig.  3  a  plan  of 
the  interior  when 
viewed  from  the  top. 
My  chief  aim  in  con- 
structing these  dia- 
grams has  been  to 
show  the  internal 
frame  work,  but  in 
each  and  all  of  them 
the  external  casing 
of  inch  boards  is 
clearly  indicated. 
The  front  and  back 
each  form  a  separate 
piece     of     framing, 


I. — FKONT   AND    BACK    ELEVATION    OF    DUST-BIN    COMBINED. 
SCALE,    I   INCH  TO   I   FOOT. 


FIG.  3. — PLAN  OF  DUST-BIN  VIEWED  FROM  TOP.      SCALE,  I  IN.  TO  I  FOOT. 


which  are  afterwards 
connected  by  bars 
and  ties  at  the  sides 
and  bottom,  thus 
completing  the  in- 
terior framework,  or 
skeleton  of  the  dust- 
bin, as  we  may  call 
it.  For  the  sake  of 
obtaining  some  sys- 
tem of  measurement, 
and  also  because  the 
size  is  suitable  for  a 
dust-bin,  let  us  sup- 
pose we  are  about  to 
build  a  dust-bin  3  feet 
square  at  the  bottom, 
3  feet  high  in  front, 
and  3  feet  6  inches 
high  at  the  back.  If 
the  dust-bin  rs  to 
stand  under  cover, 
it  may  be  3  feet  high 
at  the  back  as  well 
as  in  front,  and  have 
a  flat  top;  but  I  have 
shown  a  sloping  top, 
because  it  is  fair  to  suppose  that  in  most  cases  a 
portable  dust-bin  will  be  exposed  to  the  weather. 
Having  provided  ourselves  with  a  few  12  feet  lengths 

of  quartering  2  inches 
square,  we  may  first 
cut  six  pieces,  each 
3  feet  long,  repre- 
sented in  Fig.  1  by 
A,  B,  C,  D,  E,  F,  of 
which  the  upi  ights 
C,  D,  E,  F,  must  be 
tenoned  at  each  end 
to  fit  into  mortises 
cut  to  receive  them 
in  A  and  B.  The 
tenons  may  be  \  inch 
or  §  inch  wide,  and 
go  right  through  the 
horizontal  pieces. 
The  length  of  each 
tenon  will  be  2 
inches,  equal  to  the 
width  of  the  quarter- 
ing employed.  In 
order  to  produce  a 
very  nice  piece  of 
work,  the  piece  A 
may    be    i\    inches 
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deep  and  2  inches  thick,  so  that  it  may  be  planed 
down  at  the  outer  edge,  in  a  slanting  direction,  to 
allow  of  the  cover  being  bedded  entirely  upon  it, 
instead  of  resting  only  on  the  outer  edge.  Next,  two 
pieces,  G  and  H,  each  20  inches  long,  with  their  tenons, 
one  at  each  end,  must  be  cut,  and  mortises  made  /or 
their  reception  in  E  and  F.  These  eight  pieces  com- 
pose the  framework  of  the  front;  they  may  be  put 
together,  and  put  aside,  but  they  must  not  be  fastened, 
for  there  are  other  mortises  to  be  cut  in  some  of  the 
pieces  before  this  can  be  done.  The  back  is  made  in 
a  different  way,  and  for  it,  two  pieces,  A'  and  B,  will  be 
wanted,  each  3  feet  long,  and  two  pieces,  c  and  D, 
3  feet  6  inches  long.  If  the  top  is  to  be  flat,  the  pieces 
C  and  D  need  be  only  3  feet  long,  but  if  sloping  they 
must  be  of  the  extra  length  stated,  and  the  width  of 
a'  may  be  2%  inches,  to  admit  of  planing  the  upper 
surface  to  a  slope  from  the  back  edge  to  the  front 
edge.  Another  piece,  G,  which  must  be  3  feet  long, 
must  run  from  C  to  D,  as  shown  by  the  dotted  lines  in 
extension  of  G,  and  as  no  uprights  are  put  in  the  back 
similar  to  E  and  F,  the  framing  may  be  strengthened 
by  two  diagonal  ties,  k  k,  l  l.  These  should  be 
2  inches  wide  at  the  least,  and  cut  out  of  stuff  1  inch 
thick.  This  will  complete  the  framing  for  the  back  for 
the  present. 

The  framing  in  front  and  at  back  being  thus  made 
and  ready  for  fixing  together,  it  is  necessary  to  con- 
sider the  method  to  be  adopted  in  connecting  them, 
and  this  may  be  seen  from  Fig.  2.  We  want  four 
pieces  of  quartering,  M  and  N,  each  3  feet  long,  and 
two  pieces  of  stuff  I  inch  thick,  3  feet  6  inches  long, 
and  at  least  2  inches  wide,  as  shown  at  O  o'.  The 
quartering  must  be  cut  in  tenons  at  each  end,  and 
mortises  for  the  reception  of  the  tenons  made  in  c 
and  D,  as  shown  at  M  and  N,  in  each  of  them,  in  Fig. 
1,  and  notches  must  be  cut  in  these  pieces  at  O  and 
O',  for  the  ends  of  the  diagonal  stay  as  shown.  Fur- 
ther, two  rails,  shown  at  Q  in  Fig.  2,  2    inches  wide, 

1  inch  thick,  and  3  feet  long,  must  be  cut  and  tenoned 
into  (;  in  front  and  back,  as  shown  in  Fig.  1  at  (j  and 
g  ;  and  to  the  inside  of  these  rails  two  slips,  R,  R,  1 
inch  square,  must  be  screwed  level  with  the  bottom  of 
Q,  (,>,  to  form  runners  for  the  sieve,  which,  when  the 
dust-bin  is  complete,  will  be  moved  backwards  and 
forwards  upon  R,  R,  and  between  Q,  Q.  Lastly,  two 
bearers,  P,  P,  3   feet  long,   1   inch  thick,  and  at  least 

2  inches  wide,  must  be  notched  into  E,  running  from 
front  to  back.  The  skeleton  is  now  complete,  and 
may  be  fastened  together,  and  this  may  be  done  by 
screwing  down  the  stays  and  bearers,  and  by  driving 
wooden  pegs  through  the  tenon.  Thin  wedges  may 
also  be  driven  into  the  ends  of  the  tenons,  where 
they  appear  through  the  uprights  and  horizontal  pieces, 
in  order  to  make  the  framing  as  rigid  as  possible. 


The  floor  of  the  dust-bin  [is  the  next  thing  to  be 
considered.  It  will  be  better  to  make  this  of  elm  or 
oak,  say  of  elm,  because  it  is  cheaper  than  oak.  Get 
some  small  elm  boards  1  inch  thick,  and  cut  off  the 
rough  edges,  so  as  to  produce  planks  9  inches  wide. 
Cut  them  9  inches  full,  that  is  a  very  little  over  9 
inches.  Put  these  boards  in  such  a  way  that  they  run 
from  side  to  side  of  the  bottom  of  the  bin,  thus  they 
willbeforced  intothe  place  they  are  to  occupy, between 
the  cross-piece  N  and  the  bearers  p,  p.  Notches  must 
be  cut  in  the  corners  of  the  outside  boards,  to  allow 
them  to  be  fitted  within  the  uprights  c,  D,  and  come 
flush  with  the  outer  surface  of  B,  and  notches  must  be 
cut  for  the  intermediate  uprights  E,  F.  The  outer 
edge  of  the  front  board  will  then  be  as  shown  at  S  S  S, 
in  Fig.  1,  and  the  ends  of  the  boards  shown  at  S,  S', 
s",  s'",  in  Fig.  2,  will  be  flush  with  the  outer  surface 
of  N.  When  the  boards  S,  s',  and  s'"  have  been  fitted 
in,  s"  can  be  driven  in,  forcing  the  entire  set  tightly 
and  closely  together.  They  may  then  be  screwed 
down  to  the  bearers,  P,  P,  and  the  outer  edges  of  the 
outer  boards,  S  and  s"',  nailed  to  B  in  front  and  at 
back.  The  ends  of  the  boards  must  be  nailed  to  N, 
the  nails  being  driven  in  an  upward  direction.  To  do 
this  the  dust-bin  must  be  turned  upside  down  or  on 
one  side. 

The  outer  casing  of  boards  may  now  be  put  on, 
and  for  this  good  sound  deal  should  be  used.  White 
is  good  enough.  It  is  denoted  in  each  figure  by  the 
shaded  parts  lettered  T.  Ifthe  maker  can  manage  it, 
the  boards  may  be  grooved  and  tongued  together  ;  if 
not,  nail  down  the  outer  boards,  first  at  the  sides,  and 
then  at  front  and  back  securely,  and  force  in  these 
between  them,  to  ensure  a  tight  fit.  The  boards  must 
be  put  on  upright  from  top  to  bottom,  and  if  they  are 
not  grooved  and  tongued,  slips  2  inch  wide  and  i  inch 
thick  may  be  nailed  over  the  joints  to  make  a  finish, 
and  to  hide  any  gaping  between  the  boards  through 
shrinkage. 

In  the  front  the  external  casing  must  extend  only 
to  the  dotted  line  shown  on  E,  F,  and  H,  leaving  a 
piece  on  each  upright  and  the  cross-piece  1  inch  wide. 
These  spaces  serve  as  stops  at  the  top  and  sides  for 
the  door — a  small  ledge  door  made  of  inch  stuff,  which 
must  be  attached  to  the  casing  against  E — and  secured 
with  a  button  screwed  on  to  the  casing  against  F  ;  the 
lower  part  of  the  door  will  close  against  B.  The 
hinges  used  should  be  2  inch  butts  of  cast  iron,  and 
they  maybe  laid  flat,  when  open,  against  the  door  and 
the  adjacent  casing,  and  screwed  to  each  accordingly. 
This  saves  a  good  deal  of  trouble  in  fitting  in  the 
usual  way.  By  the  arrangement  of  the  floor,  no 
obstacle  is  offered  to  the  removal  of  the  dust  by  the 
dustmen. 

It  will  have  been   noticed  that  no  side-piece  has 
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been  inserted  from  front  to  back  at  top,  between  A  and 
A'.  A  shallow  groove,  say  ^  inch  deep,  can  be  cut  in 
the  inner  surface  of  A  and  a',  a  piece,  U,  2  inches  wide 
and  I  inch  thick,  dropped  in,  having  its"  upper  surface 
level  with  the  ends  of  the  boards  that  form  the  casing. 
Xail  or  screw  the  upper  ends  of  these  boards  to  this 
piece  U.  The  dust-bin  is  now  complete  with  the 
exception  of  the  top,  and  before  this  is  put  on,  the 
inside,  front,  back,  sides,  and  bottom,  should  be  well 
coated  with  tar. 

In  Fig.  3  the  portions  of  the  parts  already  named, 
which  are  visible  in  the  plan,  are  similarly  lettered, 
and  there  will  be  no  occasion  to  recur  to  them. 
Having  planed  down  A  and  A'  to  the  requisite  slope, 
which  will  correspond  to  the  inclination  of  u  in  Fig.  2, 
cut  two  pieces  of  stuff,  2  inches  wide,  1  inch  thick, 
and  3  feet  6  inches  long,  as  shown  at  v,  v',  in  Fig.  3, 
and  another  piece,  W  W,  of  the  same  width  and  thick- 
ness, and  3  feet  in  length  ;  halve  these  pieces  together 
in  the  form  shown  ;  halve  the  ends  also  to  the  re- 
quisite distances  and  drop  the  piece  of  framing  into 
notches  cut  for  its  reception  in  A,  a',  and  u,  U  ;  the 
notches  should  be  i  inch  deep.  This  being  done; 
prepare  boards  to  cover  the  parts  marked  x,  and  Y  v, 
Y  Y.  Rabbet  the  boards  together,  and  bring  them  to 
the  dotted  lines  z,  z,  z.  The  parts  of  V,  v'  and  w  w 
left  uncovered  will  serve  as  stops  for  the  lid  or  cover 
which  is  to  be  placed  over  the  space  left  open  and 
attached  by  2  inch  iron  butt  hinges  to  the  boarding  that 
covers  x.  The  extent  of  the  boarding  by  which  the 
dust-bin  is  covered  in  is  indicated  in  Fig.  3  by  the 
exterior  dotted  lines. 

Lastly,  a  sieve  must  be  made  to  work  backwards 
and  forwards  on  the  runners  R,  R.  This  must  be 
rectangular,  and  in  external  measurement,  as  shown  in 
Fig.  3.  is  16  inches  long  and  13  inches  wide.  It  is 
simply  a  frame  6  inches  deep,  formed  by  nailing  two 
sides  J  inch  thick  to  two  ends  1  inch  thick.  The 
wire  bottom  is  then  made  as  shown,  holes  being  bored 
in  the  sides  for  the  three  thicker  wires  running  from 
side  to  side  of  the  sieve,  and  in  the  ends  A  inch  apart, 
or  J  inch,  as  preferred,  for  the  slighter  wires  running 
from  end  to  end.  When  all  the  wires  are  inserted 
the  thinner  wires,  which  should  be  above  the  thicker 
wires,  must  be  bound  to  the  latter  with  slight  copper 
binding  wire  sold  for  this  purpose.  The  method  of 
working  the  sieve  is  apparent  from  the  figures.  A 
round  hole  is  made  in  the  front  of  the  sieve  cor- 
responding exactly  to  another  of  slightly  larger  size  in 
the  casing  over  the  door  in  the  front,  and  between  A 
and  G.  A  stick — an  old  broom  handle  will  do — is 
passed  through  the  hole  in  the  casing,  and  through 
the  hole  in  the  front  of  the  sieve,  and  held  in  place  by 
two  pegs,  or  nails,  passed  through  holes  in  the  stick, 
as  shown   in   Figs.  2  and  3.     The  ashes  are  thrown 


into  the  sieve,  the  cover  shut  down,  and  the  sieve  then 
pushed  backwards  and  forwards  by  means  of  the  stick, 
until  the  cinders  are  thoroughly  freed  from  dust.  The 
cover  is  left  closed  until  the  dust  has  subsided,  when 
it  is  opened,  the  handle  removed  and  the  sieve  taken 
out.  The  operation  is  a  cleanly  one,  and  cannot  be 
objected  to  by  the  most  fastidious  of  women-servants. 
When  not  in  use  the  sieve  is  pushed  to  the  back  of 
the  dust-bin,  and  the  stick  put  away  inside,  across  the 
bars  Q,  Q. 

(To  be  continued?) 
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HOW  TO  MAKE  A  SMALL  ORNAMENTAL 
BOOKCASE. 

By  G.  GIBBONS. 


many  correspondents  have  asked  from 
time  to  time  for  a  design  and  a  descrip- 
tion of  a  "  Small  Ornamental  Bookcase," 
and  how  to  make  it,  I  will  endeavour  to 
give  them  the  desired  information.  But 
it  will,  I  trust,  be  useful  generally  to  readers  of  Ama- 
teur Work,  for  although  as  the  design  stands  it 
may  be  rather  small  for  the  majority  of  folks,  it 
could  be  made  like  an  ordinary  bookcase  by  putting 
two  doors,  each  the  size  of  the  one  in  the  design,  and 
so  stretching  the  design  out  breadthways,  so  to  speak. 
It  would  then  be  about  3  feet  wide  and  2  feet  6  inches 
high,  and  would  look,  I  am  perfectly  certain,  very  well 
indeed  ;  it  would  grace  any  home,  no  matter  where 
placed. 

In  the  first  place,  it  is  necessary  to  say  that  the 
drawings  of  the  complete  article  (front  view,  end  view, 
and  section)  are  shown  in  Figs.  1,  2,  3,  drawn  to 
£  inch  scale  ;  that  is,  J  inch  on  the  drawing,  is  in 
reality,  1  foot.  The  details  in  Figs.  4  to  13  are  all 
drawn  exactly  half  full  size. 

I  have  shown  a  drawer  underneath  the  bookcase, 
because  it  needs  a  base  to  look  well,  and  the  space  is 
admirably  suitable  for  a  drawer,  but  if  there  is  no 
use  for  the  drawer,  make  the  base  as  drawn,  but,  of 
course,  keeping  out  the  handle.  First  of  all  make  the 
carcase  ;  that  is,  the  top,  bottom,  and  two  gables,  or 
sides,  which  are  dovetailed  together,  and  put  on  the 
pieces  running  up  each  side  of  the  door  behind  the 
turned  pillars.  Prepare  the  back,  which  is  simply  a 
piece  of  J  inch  wood,  let  it  into  the  check  prepared 
for  it  in  the  gables,  and  fasten  it  in  with  a  few  screws. 
The  door  may  now  be  got  ready  ;  the  upper  corners 
have  angle  pieces  let  into  them  with  a  few  incised  lines 
(see  half  full  size  detail)  in  each.  These  are  simply 
grooves  £  inch  wide,  and  the  same  in  depth. 

The  cornice  may  next  be  gone  into,  and  although  it 
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perhaps  looks  a  little  intricate,  there  is  really  nothing 
very  difficult  in  it.  Take  the  lower  member  of  the 
cornice  immediately  above  the  spindles,  and  place  the 
little  piece  of  fretwork  (which  in  this  job  ought  to  be 
I  inch  thick)  in  the  centre,  and  mitre  the  upper  mem- 
ber of  the  cornice  round  about  it.  Then  cut  out  the 
shaped  pieces,  §  inch  thick  too,  that  go  above  all.  The 
spindles,  which  are  an  important  feature  in  the  design, 


should  be  vV  inch  thick,  and  the  corners  cut  off  give 
a  nice  look  to  it.  The  squares  at  the  corners  are 
done  in  the  same  way  as  those  in  the  cornice.  All 
the  details  are  shown  on  the  drawings,  and  are,  I 
think,  quite  self-explanatory. 

For  those  who  are  unable  to  turn  the  spindles  and 
pillars,  a  very  good  method  of  making  this  design 
would  be  to  take  a  piece  of  wood  the  length  of  the 
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F  g.  1.— Front  Elevation.  Fig.  2.— Juid  Elevation. 

SMALL   I  RNAMENTAL   BOOKCASE.      SCALE,    \  INXH   TO    I    FOOT. 


-Section. 


muit  now  be  put  in,  and  the  little  square  blocks  in  the 
corners  which  have,  on  their  faces  to  the  front  and 
end,  a  little  panel  glued.  This  little  panel  is  similar 
to  the  one  which  goes  in  the  centre  of  the  turned 
pillars  (see  the  half  full  size  drawing  of  the  pillar). 
The  moulding  underneath  the  spindles  now  completes 
the  cornice.  When  the  cornice  and  pillars  are  placed 
on  the  carcase,  the  base  must  next  be  taken  up.  The 
drawer  front  is  enriched  with  a  panel  glued  on  its 
face,  leaving  about  £  inch  of  a  margin.     This  panel 


pillar,  ii  inch  wide  and  f  inch  thick,  and  cut  both 
edges  the  shape  of  the  turning,  gluing  them  in  their 
place,  and  the  spindles  might  be  cut  out  of  \  inch 
wood,  and  put  in  their  place  in  the  same  way  as 
the  turned  spindles;  I  have  seen  this  plan  adopted, 
with  highly  satisfactory  results. 

As  for  wood  in  which  to  make  this,  no  one  can  go 
wrong,  as  any  wood  would  suit,  from  pine  to  the  more 
expensive  varieties.  I  notice  pine,  stained  or  painted, 
is  being  introduced  by  some  cabinetmakers  in  their 
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FIG.  8. — SECTION  THROUGH 

CORNICE.     A,  Spindle. 


FIG.  6. — CORNER  OF  DOOR. 

A,  Section  through  Door. 


FIG.   II.  — DIAGRAM  SHOWING 
SHELF   EDGES. 


FIG.  4  — PILLAR    AT 
SIDE  OF    BOOKCASE. 

AA,  Centre  line. 
B,  Section  at  AA, 


FIG.   13.— FRETWORK  ABOVE  SPINDLES. 


FIG.    7. — SECTION    THROUGH    DRAWER 
OF  BOOKCASE  AT  BF,  FIG.  I. 
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economic  furniture,  and  this  design  would  suit  that 
wood  admirably. 

Now  I  hope  everything  is  quite  clear  to  my 
readers ;  but  if  anyone  wishes  for  more  information 
regarding  this  article,  I  shall  be  glad  to  give  it  him 
through  "Amateurs  in  Council." 
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By  EDWARD  HERON-ALLEN. 


X,— REPAIRS  (continued)— IjEAI)  AND  NECK— VARNISH- 
ING—CONCLUSION. 

0\V  to  Splice  a  Head  upon  a  Neck  and  Fit 
Same  to  a  Fiddle. — In  making  a  fiddle 
on  a  given  model,  it  is  generally  the 
custom  not  to  make  the  head  in  one 
piece  with  the  neck,  but  separate  from 
it,  and  "  spliced"  on  to  it,  as  is  hereinafter  described. 
And,  again,  this  delicate  operation  is  often  required  to 
be  performed  on  old  violins,  for  it  must  be  remembered 
that  as  I  have  said  before,  in  old  instruments  the 
original  neck  is  always  too  short,  consequent  on  the 
alteration  in  the  present  pitch,  and  requires  to  be  re- 
placed by  a  new  neck  suited  to  modern  requirements. 
And  again,  as  a  simple  repair  it  is  one  of  the  most 
frequenth  required  and  important,  for  it  constantly 
happens  that  from  bad  choice  of  wood  or  inferior 
fitting  the  neck  sinks  forward  (so  as  to  make  the  end 
of  the  finger-board  too  low),  or  twists,  or  inclines  to 
one  side,  in  all  of  which  cases  a  new  neck  must  be 
adjusted  rather  than  resort  to  the  clumsy  expedients 
of  veneering  and  refitting  the  original  neck.  And 
this  repair  or  operation  is  performed  as  follows  :  If 
you  are  fitting  a  new  neck  to  an  old  fiddle,  begin  by 
prizing  off  the  finger-board  and  nut  with  an  old  table- 
knife,  then  cut  the  head  off  the  old  neck  close  up 
under  the  chin,  and  cut  the  old  neck  off  the  fiddle  as 
close  as  possible  above  the  shoulder.  Thus  whether 
your  head  is  old  or  new  you  have  the  head  as  at  A, 
Figs.  50  and  69. 

Now  take  a  block  for  the  neck,  and  prepare  and 
square  it  as  described  in  p.  562  (Vol.  II.)  Take  the  neck 
model,  Fig.  56,  and  cramping  it  to  the  plain  surface 
of  the  block,  as  described  in  page  563,  with  a 
marking  point  mark  this  outline  on  the  block  and  cut 
it  out.  The  materials  you  have  therefore  to  hand  are 
— (i.)  the  scroll,  and  (ii.)  the  rough  neck,  which  is 
about  7  J  inches  long,  \\  inch  deep  at  the  shoulder, 
and  1  i  inch  wide  on  the  face,  down  the  exact  sur- 
face of  which  you  must  draw  a  straight  line,  which 
will  be  the  line  a  a',  Figs.  70,  72,  and  73.  First 
prepare  the  head  to  receive  the  splice,  as  follows  : 
Fig.  71  represents  the  base  of  the  front  of  the  peg-box 


(b,  Fig.  73).  With  a  fine  tenon  saw  make  the  two 
cuts  a  b,  a'  b',  Fig.  71,  as  deep  as  the  bottom  of 
the  peg-box,  perhaps  a  trifle  deeper,  as  at  a  a', 
Fig.  69  (the  shaded  part,  Fig.  69,  representing  the 
peg-box)  and  cut  out  with  the  saw,  knife,  and  chisel 
all  the  part  c,  Fig.  71,  until  the  chamber  thus  formed 
is  quite  clean  and  square,  the  lines  a  b,  a  b',  are  quite 
straight,  and  the  points  b,  b',  are  sharp  and  fine  as  the 
edges  of  a  knife.  The  distance  of  these  points  (b,  b') 
from  one  another  should  be  nearly  as  possible  1  inch, 
but  of  course  this  depends  on  the  breadth  of  the  model 
of  the  scroll.  When  this  chamber  is  finished  smooth 
and  clean  you  can  proceed  to  prepare  the  neck  (B, 
Figs.  69,  70,  and  72)  with  *e  conical  plug  c,  Fig.  73, 
to  fit  into  this  chamber.  Take  the  breadth  between 
the  sides  of  the  peg-box  at  a,  a',  Fig.  71,  with  a  pair  of 
compasses  measure  this  breadth  on  a  rule,  and  divide 
it  exactly  by  half  (so  that  if  the  breadth  was  fg  inch, 
you  have  your  compasses  open  -, \  inch).  Mark  off  this 
distance  b  b',  Fig.  72,  on  each  side  of  the  line  a  a', 
Fig.  72,  which  represents  the  face  of  the  neck  block 
before  the  plug  is  cut.  Now  take  the  breadth  at  b  b', 
Fig.  71,  and  mark  off  half  of  it,  c  d,  Fig.  72,  on  each 
side  of  the  line  a  a',  Fig.  72,  and  taking  the  points 
b\  c,  and  &',  c',  Fig.  72,  as  guides,  draw  on  the  surface 
of  B,  Fig.  72,  the  lines  d  e  and  d'  e '.  Now  cut  away 
with  a  chisel  and  plane  all  the  parts  /,  /'  outside  the 
lines  d e,  d'  e,  Fig.  72,  and  go  on  shaving  and  fitting 
till  the  plug  (Fig.  72)  exactly  fits  into  the  chamber 
(Fig.  71)  fast  and  close  all  round,  as  in  Fig,  70.  And 
N.B.,  the  distance  from  b  to  c,  Fig.  69,  is  as  nearly 
as  possible  4}  inches.  Especial  care  must  be  taken 
throughout  this  fitting  that  the  line  a  a,  Figs.  70  and 
73.  is  in  an  exactly  straight  line  with  the  centre  ridge  d 
of  the  front  of  the  scroll  a,  Fig.  73  (otherwise,  of  course, 
the  head  will  not  be  straight  on  the  neck).  When  this 
has  been  done,  the  next  thing  is  to  glue  the  plug  into  the 
chamber,  which  is  done  as  follows  :  Mark  on  the  side 
of  B,  Fig.  69,  a  line  where  the  point  b,  Figs.  70  and  71, 
reaches  on  it  as  at  c,  Fig.  72  !  this  's  t0  know  how  far 
to  push  the  plug  into  the  chamber,  for  when  it  is  glued 
the  glue  acts  as  a  lubricant,  and  there  is  great  danger 
of  pushing  it  too  far  and  thus  splitting  off  the  cheeks 
of  the  scroll.  Now  glue  the  sides  and  bottom  of  the 
plug  and  the  inside  of  the  chamber,  and  push  the  plug 
into  its  place,  wiping  off  superfluous  glue  and  cramp- 
ing it  tight  into  its  place  by  means  of  two  cramping 
irons  and  cramping  blocks/;/',  Fig.  73,  which  must  be 
protected  by  cork  surfaces  g,  g',  and  between  the  cork 
surfaces  and  the  sides  of  the  scroll  must  also  be  put 
slips  of  paper  to  protect  the  varnish  of  the  scroll. 
Similarly  place  another  cramping  iron  with  cramping 
blocks  at  right  angles  to  the  first  pair,  the  blocks 
being  shaped  and  set  as  at  d  e,  d'  e',  Fig.  69,  and  the 
whole  must  be  set  aside  to  dry  thoroughly. 
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When  it  is  dry,  the  first  thing  is  to  plane  down  the 
face  of  B,  Figs.  69,  70,  and  73,  to  the  plane,  fit  to  receive 
the  fingerboard.  First  plane  it  smooth  throughout 
its  length,  till  at  the  splice  the  new  wood  is  just  flush 
with  the  old,  then  (by  leaving  or  planing  down  the 
lower  end  of  B,  Figs.  69 and  73),  the  surface  E  must  so 
be  left  that  a  straight  edge,  ff,  Fig.  6g,Ji/sl  clears  the 
centre  ridge  of  the  scroll,  as  at  the  point  G,  Fig.  69,  by 
about  -,'j  of  an  inch.  This  last  planing  will  of  course 
have  cut  away  the  marking  of  the  line  a  a'  on  the 
surface  B.  Fig.  70.  A  new  centre  line  must  therefore  be 
made  by  taking  the  exact  centre  of  the  surface  of  the 
block  B,  Fig.  70,  at  //,  Fig.  70,  finding  same  with  a 
pair  of  compasses  in  the  usual  way,  and  then  from  the 
point  //,  Fig.  69,  by  the  point  d,  Fig.  73,  drawing  the 
new  line  a  a  on  B,  Fig.  70.  Now  with  the  small 
square  laid  on  the  side  of  B,  Fig.  69,  mark  a  point  on 
the  face  of  B,  Fig.  70,  exactly  level  with  the  end  of  the 
chin  of  the  scroll  b,  Fig.  69,  and  at  this  point  draw  the 
line  b  b  across  E,  Fig.  70,  and  the  line  c  C,  |  inch 
above  it,  and  prolong  the  lines  formed  by  the  inner  sur- 
faces dd,  Fig.  70,  of  the  cheeks  of  the  peg-box,  till  they 
meetc  c\  Fig.  70,  drawing  by  eye  as  well  as  possible, 
thus  completing  on  the  face  of  the  plug  the  outline  of 
the  peg-box.  Now  at  the  three  points  indicated  on 
the  line  a  a,  on  the  plug  above  the  line  c  c',  drill 
three  holes,  ;',  Fig.  70,  as  deep  as  the  bottom  of  the 
peg-box,  and  as  wide  as  the  plug  will  hold  (care  must 
be  taken  not  to  injure  the  sides  or  bottom  of  the  peg- 
box,  as  these  holes  are  only  made  so  as  to  have  less 
wood  to  cut  out  with  the  knife  and  chisel  afterwards), 
and  similarly  bore  through  the  peg  holes  already  in  the 
head  (if  it  is  an  old  scroll)  as  this  will  remove  yet  more 
of  the  wood  ;  the  plug  is  always  tapered  enough  to 
block  up  the  holes  of  the  G  and  E  pegs.  Now  proceed 
to  mark  the  boundaries  of  the  neck  on  the  face  of  B, 
Fig.  70.  First  on  the  line  a  d  mark  a  point  e,  Fig.  70, 
exactly  5j  inches  from  b  b\  and  with  a  square  rule  a 
line,  //  /;',  across  B  at  this  point,  then,  placing  the  neck 
model,  Fig.  56,  along  the  side  of  B,  Fig.  69,  so  that 
the  shoulder  end  is  even  with  the  line  /;  h,  Fig.  70,  draw 
the  line  /,  Fig.  69,  which  gives  you  the  proper  "set" 
of  the  shoulder  base.  Repeat  this  line  on  the  other 
side,  and  then  carefully  with  a  fine  tenon  saw  and 
toothed  plane,  cut  away  all  the  wood  below  these  lines. 
Now  opening  the  compasses  \  inch  from  the  point  h, 
Fig.  70,  on  the  line  a  a  (where  it  is  crossed  by  bb'),  set 
off£  inch  on  each  side  of  h  on  the  line  b  b',  which  will 
give  us  the  points//'.  Again  opening  the  compasses 
ri  in.  set  off.  and  in  a  similar  manner  mark  two  points, 
g  g,  from  the  point  e  on  the  line  /;  //,  and  connect  by 
means  of  a  fine  line  the  points/and  g,  and/'  and,§'. 
These  last  two  lines  are  the  correct  proportions  of  the 
neck  ready  to  finish.  This  is  done  by  cutting  away  all 
the  wood  represented  by  the  shaded  parts  i  i',  Fig.  70, 


with  a  knife  and  chisel,  and  then  with  a  knife  roughly 
rounding  the  neck  and  shoulder  to  the  approximate 
shape  of  the  finished  neck  and  shoulder,  but  leaving 
plenty  of  wood  to  cut  away  and  finish  when  the  neck 
is  set  on  the  fiddle  ;  also,  be  very  careful  in  cutting 
along  close  to  the  lines  fg, /'  g,  not  to  bring  out  the 
curls  of  the  wood  with  the  knife.  If  this  does  unfor- 
tunately happen,  you  must  at  once  glue  back  the  chip 
thus  pulled  out,  and  when  dry,  complete  the  operation. 

Now  finish  the  peg-box  by  cutting  out  with  knife 
and  small  chisel  all  the  part  of  the  plug/,  Fig.  70, 
which  fills  it  up.  This  is  to  a  great  extent  already 
done  by  the  drill  holes  above  mentioned,  but  the  thus 
honeycombed  wood  must  be  carefully  chiselled  and 
picked  out  so  as  to  make  a  perfect  and  cleanly  pro- 
portioned peg-box,  as  shown  aid,  Fig.  71,  and  described 
in  page  564  (Vol.  II.)  The  little  wings,/  Fig.  69,  left 
above  the  curve  of  the  peg-box  by  this  operation,  must 
be  carefully  chiselled  down  to  the  old  wood  e,  Fig.  71, 
and  the  whole  of  the  interior  and  front  of  the  new  base 
of  the  peg-box.  Thus  made,  beingneatly  finished  with 
a  file,  the  head  and  neck  are  finished  ready  to  set  on 
the  fiddle.  During  the  whole  of  the  operation  ot 
finishing  the  peg-box,  the  back  of  the  peg-box  should 
be  held  firmly  against  the  edge  of  the  bench,  pro- 
tected with  many  folds  of  cloth  to  prevent  injury  to 
the  varnish  if  it  is  an  old  fiddle,  or  to  the  carving  if 
it  is  a  new  one. 

How  to  Set  the  Head  and  Neck  upon  the  Body  of 
the  Fiddle. — If  the  fiddle  is  a  new  one,  the  chamber 
to  receive  the  neck  must  be  cut  as  described  in  p.  566 
(Vol.  II.);  if,  however,  it  is  an  old  fiddle  to  which  you 
are  fitting  a  new  neck,  the  remains  of  the  old  shoulder 
must  be  cut  away  to  receive  the  new.  Begin  by  taking 
a  fine  tenon  saw,  and  cut  down  the  shoulder  close  to 
the  button,  almost  as  far  as  the  sides,  then  make 
another  cut  at  right  angles  to  this  one  from  the  front 
of  the  shoulder,  so  as  to  leave  only  the  base  of  the 
original  shoulder  sticking  in  the  chamber  in  which  it 
was  fitted.  This  "root,"  so  to  speak,  must  be  cut  out 
in  small  chips,  holding  the  fiddle  by  the  waist  between 
your  knees,  with  its  back  towards  yourself,  and  care- 
fully chipping  out  the  root  of  the  old  shoulder  with  a 
small  chisel,  tapping  it  with  a  hammer  till  the  whole 
of  the  chamber  is  cleared  out,  and  is  in  the  condition 
of  the  chamber  finished  in  p.  566  (Vol.  II.)  Great  care 
must  be  taken  not  to  chip  away  pieces  of  the  belly  of 
the  fiddle  with  the  first  few  chips  of  this  operation,  an 
accident  which  may  be  obviated  by  making  two  little 
cuts  between  the  root  of  the  old  shoulder  and  the 
edges  of  the  belly  in  which  it  has  been  let. 

When  the  chamber  has  been  cut,  as  described  in  p. 
566 (Vol.  II.),  or  has  been  cleaned  out  as  above,  the  base 
of  the  shoulder  must  be  carefully  cut  to  fit  closely  into 
it,  regulating  the  cutting,  which  is  done  with  a  plane 
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and  chisel,  by  the  chamber,  and  making  the  slope 
equal  on  both  sides  by  means  of  the  false  square. 
The  base  of  the  shoulder  must  be  cut  away  when 
fitted,  till  from  the  ribs  (not  the  edge  of  the  fiddle)  to 
the  nut,  (i.e.,  to  the  line  b  <5',Fig.  70)  the  distance  is  ex- 
actly 5^5  of  an  inch.  In  cutting  away  the  base,  great 
care  must  be  taken  not  to  split  pieces  off  the  sides, 
and  this  is  obviated  by  always  wetting  the  ends  of  the 
grain  before  cutting  it,  and  working  against  the  flat  edge 
of  the  bench.  The  back  of  the  shoulder  must  be  cut 
to  fit  closely  against  the  button,  and  the  base  must  be 
so  cut  to  fit  the  chamber,  that  holding  the  fiddle  hori- 
zontally to  the  eye,  the  front  of  the  shoulder  projects 
just  j  of  an  inch  above  the  belly,  and  be  exactly 
even  all  across,  i.e.,  \  of  an  inch  above  both  at 
h  and  h',  Fig.  70.  The  proper  "  set  back  "  of  the  neck  is 
attained  when  a  straightedge  perpendicularly  laid  along 
the  line  a  a,  Figs.  70  and  73,  is  just  ' -|  of  an  inch  above 
the  belly  between  the  nicks  of  the// holes.  Now  find 
the  exact  centre  between  the  //  holes  in  the  ordinary 
way,  with  compasses,  and  make  a  small  point.  A 
straightedge /,>«/.«'  coincide,with  this  point,  with  the  base 
of  the  line  a  a'  at  e,  Fig.  70,  and  with  the  centre  ridge  of 
the  scroll  d,  Fig.  73  :  if  it  does  this,  the  neck  is  set 
straight  ;  also,  place  a  wedge  on  a  flat  surface,  and 
put  the  fiddle  with  the  neck  in  position  (it  should  fit 
tight  enough  to  be  able  to  carry  the  fiddle  about  by  it, 
without  shifting  or  coming  out)  sideways  on  the  table, 
pushing  it  to  the  wedge  till  the  "eye  "of  the  scroll 
touches  the  inclined  surface  of  the  wedge,  at  which 
point  on  the  inclined  surface,  make  a  mark.  Now, 
turn  the  fiddle  over,  so  as  to  repeat  the  process,  and  if 
the  other  "eye "touches  the  inclined  surface  at  the 
same  mark,  the  neck  is  set  straight  on  the  fiddle. 
This  supplemental  test  is  not  so  certain  as  the  first,  as 
sometimes  a  scroll  may  have  one  eye  shorter  than 
the  other.  Between  the  chin,  b,  Fig.  69,  and  the 
top  of  the  button,  the  distance  should  be  just  4T7j 
of  an  inch,  though  this  will  sometimes  vary  slightly 
with  the  model. 

All  these  conditions  having  been  observed,  finish 
the  joint  with  a  fine  file,  glue  both  shoulder,  chamber, 
and  button,  quickly  and  plentifully,  and  cramp  the  neck 
in  its  place  with  an  iron,  protecting  the  button  with 
cramping  blocks,  as  usual.  Before  the  glue  sets,  and 
before  the  cramp  is  fixed,  see  finally  that  the  neck  is 
set  straight  by  the  above  tests,  and  set  aside  the 
whole  when  fixed  to  dry,  when  the  operation  being 
completed,  we  are  ready  to  put  on  the  finger-board, 
as  described  in  page  107. 

Varnishing  Repairs. — It  stands  to  reason  that  the 
great  art  and  secret  of  successful  repairing  is  to  con- 
ceal the  fact  of  a  repair  having  taken  place  at  all,  and 
the  way  in  which  all  trace  may  be  effectually  hidden, 
is  by  scientific  and  artistic  varnishing.     We  will  sup- 


pose that  a  new  neck  has  been  fitted  to  an  original 
head,  as  described  in  page  25S,  and  set  in  the  fiddle, 
as  described  in  page  259,  the  object  to  be  attained  is 
to  conceal  the  fact  of  its  being  a  new  neck,  by  so 
varnishing  and  colouring  the  new  wood,  as  to  render 
it    indistinguishable  from    the    old,  to    which    it    is 
attached,  and  to  replace  the  original  varnish,  which 
must  necessarily  have  been  sand-papered  off  the  old 
wood  immediately,  contiguous    to   the  join.     In  the 
case  of  a  new  neck,  this  will  be  at  the  button,  the  top 
of  the  ribs,  and  round  the  chin  of  the  scroll.    The  new 
neck  being  finished,  and  fitted  in  the  manner  that  I 
have  described,  commence  by  just  washing  over  the 
new  wood  with  a  slight  stain  to  darken  it  a  little  be- 
fore varnishing.     This  stain  may   be    composed    of 
saffron  or  burnt  umber  dissolved  in  water,  or  of  saffron 
and  burnt  umber  mixed,  but  it  must  be  concocted  and 
applied  so  as  not  to  make  the  fiddle  neck  look  either 
too  yellow  or   too    brown.      Then    take  an  ordinary 
spirit  varnish,  composed  of  shellac  dissolved  in  spirits 
of  wine,  and  varnish  over  all  the  new  wood  and  where 
the    original  varnish  has   been  removed  ;    two    light 
coats  of  this  will  be  sufficient.     Now  take  a  darker 
spirit  varnish  (that  sold  ready  made  by  Messrs.  J.  Rea 
and  Co.,  of  Wardour  St.,  under  the  name  of  "  Violin 
Varnish,"  and  which  is  a  well  constructed  shellac  var- 
nish, coloured  with  a  vegetable  pigment,  and  tempered 
with  a  tenderer  gum,  will  do  very  well)  and  varnish 
well,  so  as  to  deepen  in  colour  the  shoulder  of  the 
new  neck  and  the  chin  of  the  old  scroll  with  the  new 
wood  adjacent    to   it.      You    will   now  want  a   little 
powdered   dragon's  blood  and  a  little  burnt    umber, 
and  mixing  these  according  to  the  shade  required  by 
the  rest  of  the  fiddle,  with  the  shellac  varnish.     If  the 
fiddle  is  red  in  tone,  as  for  instance,  a  Gagliano  or 
Guadagnini,  you  will    require    more  dragon's  blood  ; 
if  brown,  like  a  Ruggerias,  or  old  English  fiddle,  you 
must  deepen  your  varnish  with  the  burnt  umber,  till  a 
satisfactory  imitation   of  the  rest  of  the   fiddle  and 
scroll  is  attained.     Then  take  some  burnt  umber,  and 
making  with  it  a  thick  brown  varnish,  tip  and  touch 
the  new  wood  lightly  with  it,  especially  over  the  joins 
where  the  old  and  new  wood  must  contrast,  so   as 
effectually  to  disguise  the  same.     When   a  piece  of 
new  wood  has  simply  been  let  into  a  fiddle,  the  pro- 
cess of  varnishing  the  repair  is  precisely  similar,  using 
lighter  or  darker  varnish  and  pigments,  according  to 
the  colour  of  the  instrument,  the  dirt,  dents,  etc.,  of 
the  rest  of  the  fiddle  being  imitated  artistically  with 
burnt  umber,  especially,  as  before,  round  the  edges  of 
the  new  wood.     I  have  seen  fiddles  thus  patched  and 
varnished  so  as  to  defy  the  closest  scrutiny  in  search- 
ing for  traces  of  the  repair. 

The  Preservation  of  the  Instrument. — Many  are 
I  the  devices  recommended  to,  and  the  duties  imposed 
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upon,  amateurs,  with  a  view  to  keeping  the  fiddle  in 
good  condition  and  playing  order.     It  is  certain  that 
a  violinist  who  does  not  take  care  of,  and  do  every- 
thing conducive  to  the  welfare  of,  his  violin,  can  never 
expect  to  make  a  good  performer.      Many  of  these 
operations  are  ridiculous  and  unnecessary,  such  as  the 
practice  recommended  by  Otto,  of  rubbing  the  strings 
from  nut  to  bridge,  with  a  piece  of  silk  moistened 
with  almond  oil,  before  putting  it  away,  after  playing 
on  it,  and  rubbing  them  dry  again  with  a  linen  rag 
before  again  using  the 
instrument     It  is  al- 
most hopeless  to  ex- 
pect  owners    of   new 
fiddles  to  pay  that  at- 
tention  to    bran    new 
instruments  that  they 
bestow  upon  their  al- 
ready dilapidated  and 
time-worn   master- 
pieces    of     Cremona, 
partly    because     they 
do  not  consider  them 
worth    it,    and    partly 
because  they  like   to 
see  them  looking  old 
and     service-marked. 
It   would  be   a  great 
boon   to  future  gene- 
rations,   if     amateurs 
would    preserve   their 
new  fiddles  in  all  their 
pristine  spick  and  span 
beauty,  and  this  object 
may   be   obtained    by 
followingand  adhering 
to  the  following  rules: 
The  violin  should, 
after  being  played  on, 
be  dusted  free  from  all 
impuiity  and  accumu- 
lated resin  dust,  with 
a   soft    silk   handker- 
chief, for  resin  dust,  if  allowed  to  remain  in  a  white 
layer,  is  apt  to  check  the  vibrations  of  the  belly,  to 
say  nothing   of  its    unsightly    appearance    (though, 
en/re  nous,  when  I  was  a  boy  I  used  to  cultivate  this 
snowy  layer  by  artificial  means,  to  impress  my  master 
with  the   idea  that  I  had  been  practising  very  hard. 
N.B.  This  must  not  go  any  further.)     It  should  be 
then  wrapped  in  a  silk  handkerchief,  and  laid  in  a 
baize  or  velvet  lined  case,  and  not  tied  up  in  a  bag, 
and  hung  on  a  nail,  as  is  the  fate  of  many  fiddles, 
especially  tenors.    An  additional  protection  is  afforded 
by  a  quilted  satin  "  fiddle  blanket "  cut  to  fit  the  case, 
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FIGS.  69  —  73- — DIAGRAMS 
SHOWING  HOW  TO  SPLICK 
HEAD  ON  NECK,  AND 
FIT  NECK  TO  FIDDLE. 


and  which  affords  much  scope  for  ingenuity  and 
beauty  of  design  in  the  embroidery  work  of  our  sisters 
and  others  (especially  others).  The  case  should  not 
be  set  on  the  floor,  under  a  piano,  or  in  a  draught,  as 
it  usually  is,  but  put  on  a  shelf  or  table  three  or  four 
feet  from  the  ground,  in  a  dry  warm  place,  and  in  fine 
weather  the  case  should  be  left  open,  and  the  fiddle 
unwrapped  for  a  few  hours  every  day.  This  goes 
far  towards  mellowing  the  tone,  and  preserving  the 
instrument.  Periodically  it  is  good  to  pour  a  handful 
,  of      barley       slightly 

warmed  in  at  one  of 
the  f  f  holes,  which 
process  cleans  out  the 
inside  effectually,  re- 
moving the  coating  of 
fine  dust  which  would 
otherwise  retard  the 
thorough  seasoning  of 
the  wood.  In  addi- 
tion to  this,  you  should 
watch  your  fiddle  as 
if  it  were  a  delicate 
child,  i.e.,  whenever 
you  play  on  it,  you 
should  look  it  over  to 
see  if  anything  is  go- 
ing wrong.  Principiis 
obsla ;  sero  incdicina 
paratur.  Never  let  a 
want  of  repair  go  on 
till  it  makes  itself  ap- 
parent in  the  tone, 
therefore  examine  the 
bridge  to  see  that  it  is 
quite  perpendicular;  if 
not,  press  it  forward 
or  back  as  the  case 
may  be.  See  that  the 
sound-post  is  also 
quite  straight  up,  and 
that  the  neck  has  not 
sunk  forward  a  little, 
as  it  sometimes  will  when  a  new  neck  has  been  set 
on  the  instrument,  or  the  fiddle  has  not  long  left  the 
maker's  hands.  This  becomes  apparent  by  the  strings 
appearing  too  high  above  the  finger-board,  and  con- 
sequently an  awkwardness  being  experienced  when 
playing  in  the  high  shifts.  See  that  the  belly  has  not 
become  unglued  on  the  left  of  the  tail-piece,as  is  some- 
times produced  by  the  heat  of  the  chin,  or  on  the  right  of 
the  neck,  which  sometimes  results  from  a  hot  hand  play- 
ing in  the  third  and  higher  positions.  By  tapping  the 
fiddle  lightly  round  the  edges,  any  contingency  of  this 
description  becomes  immediately  apparent  bythe  sound. 
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And  with  this  chapter  I  take  a  final  farewell  of 
those  friends  who  have  followed  me  through  these 
articles.  Originally  intended  for  a  short  series  of 
notes,  they  have  prolonged  themselves  imperceptibly 
into  an  exhaustive  treatise  on  the  science  and  practice 
of  fiddle  making.  A  few  errors,  "  Quits  ant  incuria 
fudit,  Aut  hiimana  param  cavit  natural  have,  of 
course,  unavoidably  crept  in,  though  I  have  had  the 
Editor's  close  and  loyal  support  throughout,  in  my  en- 
deavours to  exclude  them,  and  I  take  this  opportunity 
of  thanking  him,  Mr.  Hill,  and  Monsieur  G.  Chanot 
for  the  invaluable  aid  they  have  given  me,  and  the  cour- 
tesy with  which  they  have  met  my  exhaustive  demands 
on  their  time,  patience,  and  experience.  At  a  future 
time  I  may  resume  my  goose  quill  in  answer  to  many 
correspondents  who  have  demanded  supplemental 
chapters  on  the  Guarnerius  Model,  and  on  the  method 
of  making  a  sham  antique  fiddle.  For  the  present, 
however,  with  true  regret  I  say  to  my  readers : — 
"  Vale." 


FRENCH  POLISHING  IN  ALL  ITS 
BRANCHES. 

By  A  PROFESSIONAL  FRENCH  POLISHER. 


Ill,—"  FADDING  IN." 

HERE  are  so  many  different  ways  of 
polishing  that  a  word  of  caution  would 
not  be  out  of  place  here  ;  many  of  them 
no  doubt  would  answer  equally  as  well  as 
the  method  now  being  described  in  these 
papers,  provided,  that  whichever  mode  be  adopted 
is  persevered  in  to  the  finish.  As  an  instance  of  the 
many  divergent  means  to  the  same  end,  I  may  say, 
that,  among  half  a  dozen  men  working  on  an  exactly 
similar  job,  each  one  would  be  found  to  differ  on  some 
point  with  the  others  ;  even  in  the  making  of  a  rubber 
there  is  a  marked  difference.  I  never  saw  one  man 
use  another's  rubber  without  first  altering  the  shape  of 
it  in  some  way,  and  this  where  each  one  has  to  bring 
about  precisely  the  same  results  in  the  finish.  Without 
enlarging  further  upon  this,  it  will  be  apparent  to  all 
that  in  learning,  it  is  necessary  to  follow  closelv  the 
instructions  given,  until  a  sufficient  knowledge  is 
obtained  to  warrant  one  in  experimenting  for  himself. 
Before  putting  any  oil  on  our  job,  it  would  be  as 
well  to  have  everything  in  readiness  for  the  next  pro- 
cess— viz.,  "  Fadding  in,"  as  the  work  may  require 
polishing  immediately  to  prevent  its  going  too  dark. 
We  shall  require  polish,  varnish,  glaze,  and  methy- 
lated spirit,  and  a  separate  bottle  for  each,  one  half- 
pint  gallipot,  to  use  the  varnish  from,  two  or  three 


rubbers,  and  a  tin  box  to  keep  them  in,  also  a  varnish 
brush.  For  mahogany  we  shall  want  two  extra  galli- 
pots, one  to  mix  the  varnish  in,  and  one  to  use  from, 
also  an  extra  brush;  for  black  work,  we  shall  want  two 
gallipots,  brush,  and  some  gas  black  ;  if  it  cannot  be 
obtained  in  the  neighbourhood  it  is  best  to  make  it  by 
hanging  a  can  over  the  gas,  so  that  the  flame  touches, 
until  sufficient  is  made.  A  good  stock  to  lay  in  for  a 
first  attempt  would  be  for  dark  wood— viz.,  mahogany, 
walnut,  ebony,  rosewood,  brown  oak,  birch,  etc. ;  half- 
pint  orange  polish,  4d.  to  6d.  ;  half-pint  brown  hard 
varnish,  4d.  to  6d.  ;  half-gill  of  glaze,  2d.,  and  one 
pennyworth  methylated  spirit,  and  one  round  pattern 
camel-hair  brush,  iod.  to  is. ;  this  would  be  sufficient 
for  a  dining  table  or  a  wardrobe.  For  light  work — 
viz.,  white  oak,  cherrywood,  satinwood,  white  ash, 
pine,  silver  birch,  etc.,  half-pint  white  polish,  6d.  to 
8d.,  half-pint  white  hard  varnish  same  price,  glaze, 
spirit,  and  brush,  as  above. 

It  is  very  essential  that  the  best  materials  only  are 
used.  To  test  polish  a  very  little  should  be  rubbed  in, 
and  if  it  is  good  it  will  allow  the  left  hand  to  follow 
the  "  fadd "  over  the  face  of  the  work  without  its 
feeling  sticky  ;  good  varnish  if  not  laid  on  too  thick 
will  be  perfectly  hard  in  twenty  minutes,  and  will  not 
look  muddy.  White  polish  and  varnish  does  not  dry 
quite  so  quick ;  for  the  benefit  of  those  who  cannot  get 
good  stuff,  here  are  recipes  for  making  polish,  varnish, 
and  glaze,  which  are  perfectly  reliable. 

Polish  :  2  lbs.  orange  shellac,  at  is.  per  lb. ;  \  oz. 
mastic,  2d.,  broken  up  in  one  gallon  methylated  spirit, 
at  3s.  6d.,  will  make  five  quarts  ;  with  a  good  shaking 
will  be  ready  for  use  in  twenty-four  hours.  Varnish  : 
3  lbs.  garnet  shellac,  at  iod.  per  lb.  ;  3  lbs.  rosin,  at  2d. 
per  lb.;  \  oz.  mastic,  2d.,  mixed  as  above  ;  glaze,  2  lbs. 
benzoine  to  one  gallon  of  spirit,  smaller  quantities  can 
be  worked  out  by  our  readers  to  suit  their  require- 
ments, but  must  be  exact  in  proportion. 

Having  stained  and  filled  in  (or  filled  in  only)  our 
job,  see  that  it  is  perfectly  dry,  and  from  now  forward 
keep  the  room  warm  and  free  from  cold  draughts, 
as  it  is  liable  to  chill — i.e.,  turn  white,  creamy,  or 
green  ;  oil  it  all  over  with  clear  or  red  linseed  oil  as 
decided  in  our  test,  using  the  oil  as  sparingly  as 
possible  (most  amateurs  use  too  much  oil,  and  spoil 
their  work  in  consequence)  ;  now  get  a  piece  of  the 
oldest  glass-paper,  left  from  the  first  rubbing  down, 
and  paper  it  all  over  again,  taking  great  care  not  to 
rub  the  stain  off,  while  yet  getting  it  perfectly  smooth. 
The  edges  of  mouldings  and  carvings  are  most  apt  to 
get  rubbed  off  through  getting  most  of  the  rubbing  ; 
but  by  wrapping  the  paper  slightly  round  one,  two,  or 
three  of  the  fingers,  as  the  case  may  require,  so  that 
only  the  flat  part  of  the  hand  or  the  tips  of  the  fingers 
touch  the  work,  this  may    be   avoided.     Wipe   all 
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the  oil  and  dust  off  with  a  clean  piece  of  calico  (if  not 
dark  enough  let  it  stand  until  the  oil  has  darkened  it 
sufficient,  and  it  is  ready  for  "  fadding  in."  Soak  a 
piece  of  white  wadding,  of  such  a  size  as  can  be  con- 
veniently held  in  the  hand  in  polish,  and  rub  it  well 
all  over  the  work  once  or  twice,  laying  it  very  evenly 
and  leaning  pretty  hard  upon  it,  the  object  being  to 
rub  it  in,  not  to  lay  it  on  ;  let  it  stand  for  half  an  hour 
to  harden,  and  rub  it  down  with  paper  once  more. 
This  "  fadding  in  "  applies  to  all  work,  including  fret- 
work. 

Turned  work  polished  in  the  lathe  is  finished  right 
out  with  this  bit  of  wadding  termed  the  "  fadd,"  as  it 
is  easily  shaped  to  fit  the  bands,  hollows,  etc.,  it  is 
used  "  dry,"  and  not  held  heavily  on  the  work,  as  in 
hand  work.  A  spot  or  two  of  oil  is  put  on  as  soon  and 
as  often  as  it  threatens  to  stick,  and  the  fadd  must  be 
moved  along  from  end  to  end  quickly,  according  to 
the  rate  the  lathe  is  driven  at ;  the  colouring,  if  any, 
is  mixed  in  the  polish,  as  described  later  on  for  other 
work. 

[To  be  continued). 

LATHE-BUILDING  FOR  AMATEURS. 

By  JAMES  LUKIX. 

V,— CYLINDER  WITH  INTERNAL  SCREW— THREE- 
INCH  LATHE  MANDRELS. 
E  have  now  to  make  either  a  plain  screw 
with  a  point  (which,  however,  this  poppit 
is  not  intended  for),  or  the  arrangement 
of  cylinder  and  internal  screw,  now 
almost  universally  used  on  iron  head- 
stocks,  only  the  wood-turners'  lathes  which  have 
wooden  heads  retaining  the  old  form.  The  poppit  hav- 
ing been  bored  quite  truly,  a  cylinder  of  iron  or  steel, 
which  also  must  be  bored  out,  has  to  be  accurately 
turned  and  fitted.  But  as  I  am  addressing  amateurs, 
to  whom  boring  is  seldom  a  palatable  job,  I  may  sug- 
gest a  cylinder  or  tube  of  steel,  which  may  be  obtained, 
suitable  both  in  size  and  length,  for  about  is.  This  will 
only  need  turning  on  the  outside  and  plugging  at  the 
ends.  The  cylinder,  however  made,  must  be  fitted 
thoroughly  well,  to  slide  without  shake  in  the  poppit. 
It  should  be  turned  until  it  will  enter  very  stiffly,  and 
then  finished  by  a  dead  smooth  file,  followed  by  oil- 
stone powder  applied  with  a  pair  of  grinding  clamps 
of  wood,  merely  two  bars  of  ash  tied  at  one  end  and 
held  at  the  other,  a  place  having  been  hollowed  out  in 
each  to  grasp  the  c>  Under.  Fig.  20  will  give  an  idea 
of  such  a  pair,  they  are  best  lined  with  lead,  and  are 
generally  of  iron  thus  lined  ;  but  mere  wooden  ones 
answer  very  well  for  a  job  so  small  as  the  present 
one.    The  sticks  may  be  nine  inches  or  a  foot  long, 


and  when  used  are  to  be  grasped  in  both  hands  and 
worked  to  and  fro  from  end  to  end  of  the  cylinder  so 
as  not  to  allow  the  grinding  material  to  cut  grooves. 
A  beautifully  smooth  surface  will  result. 

In  Fig.  21,  A  shows  the  cylinder  in  section,  plugged 
at  one  end,  and  coned  out  at  the  other  to  receive  the 
centre-point.  This  shouldnotbe  afixture,but  removable 
in  order  to  allow  the  end  of  the  cylinder  to  be  used  in 
boring  to  bring  pressure  against  the  work.  The  plug  is 
drilled  and  tapped  to  receive  the  screw  by  which  the 
cylinder  is  actuated.  It  is  usually  worked  by  a  left- 
handed  screw,  but  this  is  of  no  real  importance  what- 
ever, and  it  is  very  unlikely  that  the  amateur  will  be 
in  possession  of  a  left-hand  tap.  The  screw  itself  is 
usually  a  quick  one,  cut  in  a  lathe,  but,  of  course, 
matters  must  be  modified  to  suit  the  stock  of  tools 
and  appliances  in  the  amateur's  wcrkshop.  There  is 
another  job  to  be  done  on  the  outside  of  this  cylinder 
which  I  fear  cannot  be  dispensed  with,  and  must  be 
managed  somehow,  in  the  narrow  slot  running  almost 
or  quite  from  end  to  end,  as  shown  in  B,  Fig.  21,  repre- 
senting the  outside  of  the  cylinder.  How  is  this  to  be 
made  ?  There  are  three  methods,  and  choice  must  again 
depend  on  the  capabilities  of  the  workshop.  First,  there 
is  the  hand  work,  the  two  bordering  lines  can  be  ruled 
or  scribed  by  means  of  a  scribing-block,  the  cylinder 
lying  on  its  side  on  a  pair  of  V  blocks  on  the  surface 
plate,  or  it  can  be  scribed  while  mounted  between 
the  lathe  centres,  using  the  top  of  the  rest  as  a 
ruler.  Then  with  a  narrow  chisel  and  files  the  slot 
can  be  cut  by  hand.  This  is,  to  say  the  least  of  it,  a 
tedious  method,  but  necessity  may  compel  it  to  be 
used.  The  second  plan  is  very  simple  if  the  lathe  is 
fitted  with  a  slide-rest ;  the  work  is  mounted  as  before, 
and  the  mandrel  prevented  from  turning  either  by 
using  the  stop  and  division-plate,  or,  if  the  lathe  is 
not  so  fitted,  putting  a  wooden  wedge  under  the 
pulley;  a  tool  is  then  laid  on  its  side  in  the  slide-rest, 
a  square  edged  or  round-end  tool,  and  this  is  to  be 
worked  along  steadily  until  the  slot  is  cut  to  about 
T'5  inch,  or  rather  more  in  depth.  The  tool  need  only 
be  made  to  cut  in  one  direction,  and  be  drawn  back  free 
of  the  cut  at  each  return  stroke.  This  mode  of  planing 
in  the  lathe  will  often  be  found  efficacious,  as,  for 
instance,  in  planing  out  grooves  in  screw  taps,  and 
facing  the  six  sides  of  nuts  or  bolt  heads.  A  third 
method  needs  an  overhead  apparatus,  which  is,  how- 
ever, so  generally  useful  an  appliance  that  it  ought  to 
be  fitted  to  every  lathe;  with  this  and  a  strong  drilling 
instrument  a  slot  or  groove  is  very  rapidly  cut  either 
in  wood  or  in  metal,  just  as  the  fluted  work  is  done  in 
ornamental  turning,  the  mandrel  being  firmly  fixed  as 
before.  The  drill  is  simply  put  in  rapid  rotation  and 
advanced  to  the  cut  as  the  latter  deepens,  while  with 
the  longitudinal  traverse  of  the  slide-rest  it  is  carried 
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along  the  work  to  and  fro,  for  it  will  cut  equally  well 
both  ways.  A  revolving  cutter  or  mill  is  also  used 
for  such  work,  and  does  it  still  better.  By  one  or  the 
other  of  such  means  a  true  slot  must  be  cut  in  the 
cylinder  to  receive  either  a  short  feather  fitted  inside 
the  bored  part  of  the 
poppit  near  the  front 
end,  or,  if  this  is  con- 
sidered difficult  to 
make,  a  short  screw 
turned  at  the  end  to 
fit  the  slot,  into  which 
it  must  project,  the 
head  being  neatly 
countersunk  into  the 
outside  of  the  poppit, 
the  object  of  this  is  to 
permit  the  cylinder  to  travel  to  and  fro  in  the  poppit 
head  without  turning  round  in  the  same,  under  the 
action  of  its  leading-screw,  without  this  it  would  not 
work  nearly  so  smoothly. 

The  conical  bore  at  the  end  of  the  cylinder  ought 
to  be  done  in  the  lathe,  a  boring  collar  and  taper  bit 
being  used  for  the 
purpose,  unless  a 
self-centring  or  a 
bell  chuck  is  at 
hand,  which  will 
hold  the  work  firm 
and  true  while  the 
end  is  slightly 
tapered  by  any 
suitable  hand  tool  ; 
an  angle  of  two 
degrees  will  amply 
suffice,  the  less  the 
angle  the  firmer 
being  the  hold 
which  will  be  taken 
upon  the  shank  of 
the  movable  centre ; 
of  course,  this  must 
also  be  turned  to 
fit  the  taper  hole 
accurately.  Now  I 
am  aware  that  all 
this  work  is  easier 
to  describe  than  to 
do  if  the  amateur  has  not  thoroughly  mastered  the 
technical  details  and  become  skilful  in  the  use  of 
tools  ;  but  the  lathe  is  small,  and  this  cylinder  only 
about  four  inches  long,  and  it  ought  to  present  no 
insurmountable  or  even  serious  difficulty. 

The  next  thing  to  attend  to  is  the  screw,  upon  one 
end  ai  which  the  hand-wheel  or  lever  has  to  be  se- 
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cured.  Its  shape  is  given  in  c,  Fig.  21.  The  flanged 
part  beyond  the  actual  screw  should  lie  in  a  recess 
turned  in  the  end  of  the  poppit  beyond  the  part  bored 
out,  this  bore  being,  in  fact,  enlarged  to  receive  it. 
But  for  this  again  an  angle-plate  would  be  needed  to 

mount  the  poppit,  and 
we  are  not  supposed 
to  have  one  in  stock. 
Hence,  we  must  allow 
the  flange  to  rjst  flat 
against  the  end  of  the 
poppit  and  turn  out  a 
recess  in  the  cap  to 
receive  it,  as  will  be 
shown.  This  cap  hav- 
ing to  be  fitted  to  the 
end  of  the  poppit  cast- 
ing, the  latter  ought  to  have  a  suitable  seat  turned 
at  the  end  to  receive  it  ;  but,  if  no  means  for  so 
fitting  it  be  at  hand,  it  must  be  adjusted  by  hand 
filing. 

Fig.  21  D,  a— h  represents  this  poppit  in  section, 
completely  fitted  ;  A  is  the  cap  held  by  three  small 

screws,  of  which 
two  are  shown  ;  e  e 
the  screw,  the 
flange  of  which 
abuts  against  the 
outside  of  the  pop- 
pit,  and  which  fits  a 
recess  in  the  cap  so 
that  it  cannot  move 
longitudinally,  but 
has  free  rotary 
movement.  The 
part  k  is  squared 
tor  the  winch  han- 
dle ;  c  is  the  inner 
cylinder,  the  black- 
ened part  showing 
the  bored  out  part 
of  the  casting  in 
which  it  is  made  to 
slide  ;  it  is  plugged 
at  d,  and  the  plug 
is  tapped  to  receive 
the  leading  screw. 
This  drawing  will, 
I  think,  make  the  whole  arrangement  plain.  If  the  cap 
is  of  gun-metal  (which  is  darker  and  richer  in  colour 
than  brass)  it  will  give  a  more  handsome  appearance  to 
the  lathe,  and  cost  hardly  more  than  iron.  The  mandrel 
pulley  is  often  made  of  the  same  metal,  which  is  then 
drilled  to  form  a  division  plate.  But  this  mandrel  now 
calls  for  our  attention,  and  being  of  more  importance 
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FIG.    21. — DETAILS  OF    POPPIT. 
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than  any  other  part,  will  need  the  greatest  care  in  its 
manufacture.  Of  course  steel  is  the  only  metal  to  be 
considered,  and  the  amateur  will  probably  get  a  forging 
done  at  the  nearest  blacksmith's.  The  dimensions  of 
a  mandrel  for  a  3-inch  lathe  now  before  me  are  as 
follows  : — Length,  4  inches  ;  dia- 
meter of  largest  part  of  cone,  1} 
inch,  smallest  part  \  inch,  screw 
§  diameter,  J  long,  of  standard 
Whitworth  pitch,  viz  ,  12  threads  to 
the  inch.  I  have  given  in  Fig.  22 
A  a  full-sized  drawing  of  this  man- 
drel, although  it  is  not  a  form  that 
I  would  recommend,  B  being  a 
better  one.  The  one  sketched  runs, 
however,  fairly  well,  and  may 
be  somewhat  easier  to  make 
than  the  other ;  the  collar, 
too,  is  one  continuous  hollow 
cone. 

The  shoulder  at  a  b  is  for 
the   abutment   of  the    pulley, 

and  this  part  of  the  mandrel  is  also  slightly  conical, 
but,  with  a  feather  at  a  of  the  lower  figure,  it  is 
as  well  made  cylindrical,  and  the  pulley  secured  by  a 
nut  behind  it.  Of  course  its  bore  will  have  a  short 
slot  at  the  place  of  the  feather,  which  is  to  prevent  it 
from  slipping  round  in  the  mandrel.  This  is  a  far 
nicer  plan  than 
wedging  with  a 
key  at  the  other 
end  B.  It  is  of- 
ten advantage- 
ous to  be  able 
to  remove  the 
pulley,  as,  for 
example,  when 
it  may  be  de- 
sired to  attach 
a  separate  divi- 
sion plate.  The 
best  mandrels 
are  not  of  steel 
throughout  but 
of  iron,  with  a 
ring  of  steel 
welded  or 
shrunk  on  at  the 
conical  part,  and  a  steel  plug  at  the  end  where  the 
tail-pin  is  to  act.  In  a  small  lathe  it  may  be  all  of 
steel,  and  need  not  necessarily  be  hardened.  It  is 
to  be  turned  to  fit  the  collar  by  means  of  a  template 
or  fiat  piece  of  iron  hoop,  or  tin,  or  zinc  cut  to  the 
exact  angle  required.  Fig.  23  shows  the  mode  of 
gauging  such  template   with  a  pair  of  callipers.     If 


FIG.  23.— GAUGING  TEMPLATE. 


FIG.  24. — TURNING  CENTRE  POINTS  OR  CONES. 


FIG.  22. — THREE-INCH  LATHE  MANDREL.      FULL  SIZE 


the  size  A  B  is  taken  and  the  large  end  of  the  cone  is 
turned  to  just  the  dimensions,  and  also  c  D  is  simi- 
larly measured,  it  is  evident  that  if  the  length  of  the 
cone  is  equal  to  a  b  it  will  be  of  exactly  the  same 
angle  as  that  of  the  template.  A  slide-rest  ought 
indeed  to  have  degrees  marked 
upon  its  turn-table  to  allow  of  its 
being  set  to  any  given  angle,  and 
then  the  collar  and  its  conical  man- 
drel can  be  turned  by  the  same 
setting  ;  but  this  is  not  always 
done,  and  it  is  just  as  well  to  learn 
to  work  by  templates  which  are 
themselves  exact  copies  of  the  work- 
ing drawings.  The  slide-rest  can 
be  set  by  them,  or  hand-turn- 
ing similarly  carried  out.  Such 
templates,  if  carefully  made, 
should  be  preserved  for  use 
on  subsequent  occasions — a 
hole  being  made  whereby  to 
hang  them  up.  They  are 
largely  used  in  shop  work,  and  in  some  cases  where 
likely  to  be  often  required,  they  are  made  of  steel. 
Let  me  here  add  a  caution.  When  a  slide-rest  is 
used  to  turn  a  hollow  cone,  and  also  a  plug  (mandrel 
or  otherwise)  to  fit  inside  it,  care  must  be  taken  to  set 
the  tool  in  each  case  to  the  exact  height  of  the  line  of 

centres.  If  it  is 
the  least  higher 
or  lower  in  one 
case  than  in  the 
other,  the  re- 
spective cones 
will  not  fit.  But 
this  position  (it 
cannot  be  too 
often  urged)  is 
the  prcper  one 
for  the  tool  on 
all  occasions, 
and  unless  very 
accurately  ob- 
served, slide- 
rest  work  will 
never  be  satis- 
factorily done. 
To      return, 

however,  to  details  of  mandrel.  Let  it  be  deeply 
centred  with  a  drill,  and  countersunk,  mounted 
between  centres,  and  roughed  down  nearly  to  size. 
Then  let  the  screw  be  attended  to.  Having  turned 
this  to  the  required  size,  it  may  be  chased  by  hand, 
or  cut  in  the  lathe  if  there  is  self-acting  gear, 
or,  which  is  very  likely  to  be  necessary,  cut  by  stock 
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and  dies.  For  the  latter  it  has  to  be  gripped  in  the 
vice,  which  is  the  reason  why  I  have  directed  to  cut  the 
screw  while  the  mandrel  is  still  in  a  comparatively 
rough  state. 

Now  it  is  of  great  importance  that  the  mandrel 
screw  should  be  squarely  and  truly  cut  ;  therefore  slip 
the  dies  well  on,  gripping  the  whole  part  to  be 
screwed,  and  resting  on  the  shoulder,  and  then  work 
upwards  for  a  commencement ;  but  let  the  dies  only 
grip  fairly  tight,  just  enough  to  trace — as  it  were  back- 
wards— a  fine  screw  line,  then  tighten,  and  go  down- 
wards carefully.  In  this  case  the  screw  is  but  a  short 
one,  and  if  the  dies  are  only  put  on  at  its  tip,  so  to 
speak,  it  is  more  than  probable  that  they  will  not  be 
set  on  square,  but  if  put  on  so  as  to  take  a  good"  hold 
of  the  cylinder,  this  squareness  of  application  will  be 
at  once  insured.  Also  let  there  be  as  little  force  used 
as  will  suffice  to  cut  the  thread.  It  is  better  to  go 
over  it  several  times  than  to  screw  the  dies  tightly, 
and  very  possibly  throw  the  mandrel  nose  out  of  truth. 
It  will  now  be  as  well  to  return  the  mandrel  to  the 
lathe,  and  with  a  chaser  touch  up  the  screw  if  it 
appears  not  to  be  quite  true  ;  but  it  ought  to  be 
correct  if  carefully  cut  with  good  dies.  The  size  of 
screw  given  in  the  full-sized  drawings  of  mandrels  will 
be  found  very  suitable,  and  the  thread  will  of  course 
be  cut  to  standard  pitch  now  so  generally  used,  and  of 
which  taps  and  dies,  separate  or  in  sets,  can  be  had  at 
most  of  the  leading  tool  shops,  or  direct  from  Messrs. 
Whitworth's,  Manchester  and  London.  The  mandrel 
is  now  to  be  carefully  brought  to  gauge,  the  last  cuts 
being  as  fine  as  possible,  and  a  finish  put  with  a  smooth 
tile  ;  but  it  is  to  be  made  so  tight  a  fit  as  not  to  enter 
its  collar  quite  up  to  its  shoulder,  and  it  may  then  be 
finally  ground  into  a  perfect  bearing.  Although  for  this 
purpose  in  very  best  work,  oil-stone  powder  is  alone 
suitable,  fine  emery  may  be  used  when  the  metals  are 
both  pretty  hard,  but  by  no  means  if  the  collar  is  gun- 
metal  or  brass,  into  which  it  can  get  embedded.  Plenty 
of  oil  must  be  used,  and,  for  final  rub,  oil  alone,  so  as 
to  polish  the  surfaces  to  the  utmost. 

The  lathe  should  now  present  but  few  difficulties, 
for  it  is  the  mandrel  headstock  which  is  the  main 
bugbear  of  an  amateur,  and  this  is  now  complete  with 
the  exception  of  the  pulley.  This  will  in  all  probability 
be  an  iron  casting  supplied  with  the  other  parts, 
and  the  first  job  will  be  to  bore  it  to  fit  the  mandrel. 
The  smaller  pulleys  are  often  cast  quite  solid,  as 
stepped  cones,  and  in  that  case  a  twist  drill  will  have  to 
be  just  run  through  it,  to  be  succeeded  by  a  slightly 
conical  reamer  or  by  an  inside  turning  tool.  For  this 
purpose  it  will  be  requisite  to  mount  the  work  face 
downwards  on  the  face-plate  of  a  larger  lathe,  securing 
it  by  clamps  placed  near  its  edge,  embracing  the  first 
or  largest  o\  the  steps,  unless  a  jaw-chuck  of  some  sort 


can  be  had  which  will  hold  it  by  its  edge.  If  a  jaw- 
chuck  is  used,  the  pulley  should  be  placed  the  other 
way,  i.e.,  it  should  be  held  by  the  smallest  step  so  as  to 
expose  the  face  to  the  cutting  tool.  It  can  thus  at  one 
operation  be  bored  and  faced  truly,  and  all  the  steps 
also  turned  and  grooved  except  the  smallest,  which 
can  then  remain  until  the  pulley  is  mounted  on  its 
mandrel  to  be  finished.  For  it  will  be  sure  to  need  a 
final  cut  to  true  it  when  it  is  thus  mounted.  It  will 
not  be  a  heavy  job  even  if  it  has  to  be  tackled  by  a 
hand  tool  alone,  and  a  slide-rest  ought  very  soon  to 
bring  it  into  shape  and  reduce  all  parts  to  absolute 
truth.  Let  the  grooves  for  the  cord  be  rounded  at  the 
bottom  ;  though  slightly  V  shaped,  they  can  be  made 
to  touch  the  half  section  of  a  round  cord  so  as  to 
give  a  very  good  bearing.  A  mere  V  groove  can  only 
touch  the  cord  at  the  two  opposite  points  of  a  diameter, 
and  although  there  is  always  the  tendency  to  jam 
the  cord  by  its  descent  into  the  groove,  the  hold  is  not 
really  so  good  as  when  the  grooves  are  made  to  fit  it 
more  nearly. 

There  is  not  much  more  to  be  said  about  this  part 
of  the  lathe  at  present,  though  it  will  be  necessary  to 
return  to  it  by  and  by.  The  mandrel  need  not  be 
bored,  as  it  is  rather  small  for  the  insertion  of  the 
centre  points,  which  will  therefore  be  better  fitted  into 
a  main  chuck  to  be  hereafter  described.  I  will  con- 
clude the  present  paper  with  directions  for  turning  the 
cone  centres,  and  then  proceed  to  the  stand  and  other, 
parts.  In  Fig.  24  A  represents  the  work,  a  bar  of 
steel  mounted  between  centres  in  the  usual  way.  This 
is  coned,  each  way,  until  nicked  in  at  c  so  deeply  that 
further  removal  of  metal  would  endanger  breakage. 
A  three-square  file  then  takes  the  place  of  the  graver, 
and  the  point  is  finished  until  it  drops  off.  With  a 
boring  collar  the  extremity  can  be  even  more  accurately 
finished,  but  without  it  the  work  can  be  sufficiently 
performed,  if  due  care  is  exercised  ;  the  coning  of  A 
should  be  about  2  degrees,  the  point  at  c  60  degrees. 
{To  be  continued.) 
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By  DOXALD  BEEE. 

II.— MODEL  WATERMILL,  ETC, 
E  will  now  turn  our  attention  to  the  con- 
struction of  an  interesting  and  attractive 
model  which  will  work  upon  an  entirely 
different  principle  to  the  one  described  in 
a  former  part — that  is  to  say,  in  this 
model  the  use  of  clockwork  is  entirely  dispensed  with, 
the  motive  power  being  water.  Fig.  4  represents  the 
completed  model  of  a  water-mill  by  a  mill-stream,  the 
foreground  forming  a  rustic  scene  ornamented  by  a 
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miniature  fountain  in  front  of  the  cottage,  with  ducks 
swimming  in  the  pond,  the  garden  being  neatly  laid  out 
with  flower-beds  and  walks,  while  additional  animation 
is  lent  to  the  scene  by  some  model  children  playing 
at  swing  near  the  cottage  door;  the  whole  working 
with  real  water,  and  set  in  motion  by  dropping  a  coin 
into  the  box.  Of  course,  my  readers  will  understand 
that  the  model  will  work  without  this,  if  required,  as 
the  dropping  in  of  a  coin  has  nothing  whatever  to  do 
with  the  motive  power  of  the  model  beyond  setting  it 
in  motion — without  which  arrangement  it  would  simply 
run  until  the  motive  force  was  exhausted  for  the  time 
being ;  but  as  the  object  of  the  model  is  to  draw  money, 
whether  used  publicly  or  as  a  means  of  promoting 
thrift  among  the  younger  branches  of  the  family,  it 
will  be  expedient  with  all  the  models  to  make  this 
arrangement  a  condition  so  to  speak  upon  which  they 
will  work.      I  may  mention  that  the  contrivance  of 

this    particu- 
lar model  is 
entirely    no- 
vel and  origi- 
nal, and  that 
the    descrip- 
tion and   in- 
structions re- 
lating  to   its 
construction 
are    made 
public  for  the 
first  time  in 
these   pages. 
The      writer 
claims  for  it 
great       sim- 
plicity,  as  no    clockwork    or    other    mechanism    is 
required  beyond  water  falling  from   one  reservoir  to 
another,  while  its  attractiveness  is  increased  a  hun- 
dredfold, for  bazaar  and  other  purposes,  by  the  use  of 
real  water  in  preference  to  the  tinselled  imitations  of 
running  water  which,  are   usually  employed  in    the 
clockwork  water-mills.     The  amateur  will  find  its  con- 
struction very  easy  and  interesting,  and,  although  a 
mere  toy,  when  it  is  completed,  its  constructor  will 
have  received  a  few  practical  lessons  in  hydraulics  and 
pneumatics  which  will  be  found  to  be  of  considerable 
value  ;  and  I  would  further  venture  to  suggest  that 
some  of  my  readers  who  have  boys  old  enough  to 
enter  upon  such  ingenious  work  might  spend  a  few 
evenings  very  profitably  in  assisting  them  to  make  up 
this  and  other  designs  ;  and  I  shall  be  personally  very 
pleased  to  reply  to  any  querist  who  may  fail  to  under- 
stand clearly  these  instructions. 

F  ig.  4  represents  the  completed  model  mounted  in  a 
case,  and  while  certain  dimensions  are  given  they  need 


PIG.   5. — PI-AM  OF  ZINC  FOR  TOP  VESSEL. 


not  be  rigidly  observed  ;  and,  moreover,  as  the  motive 
force  will  increase  in  proportion  to  the  size  to  which 
the  model  is  enlarged,  we  need  not  fear  overtaxing  the 
mechanism  as,  would  probably  be  the  case  in  a  clock- 
work model.  Let  us  now  set  about  making  the  case, 
which  will  form  an  upright  wooden  box  closed  in  on 
all  sides  except  the  front,  which  will  be  afterwards 
glazed — height,  24  inches  ;  width,  14  inches  ;  depth 
from  front  to  back,  14  inches  ;  height  of  floor  of  model 
to  bottom,  4  inches  ;  glass  door,  16  inches  by  14  inches. 
This  case  had  better  be  made  of  A-inch  deal  planed, 
and  may  be  put  together  with  nails  or  screws,  but  will 
be  much  better  if  dovetailed  (a  job  which  the  majority 
of  amateurs  fail  to  accomplish  successfully,  the  writer 
among  the  number)  so  as  the  better  to  resist  the  ten- 
dency of  the  wood  to  warp  when  exposed  to  moisture. 
In  the  right-hand  bottom  corner  a  lock-up  drawer  must 
be  fitted,  and  an  orifice  made  over  and  communicating 
with  it,  for  the  cash.  It  is  also  essential  that  a  consider- 
able portion  of  the  lower  part  of  the  left-hand  side  be 
hinged  so  as  to  get  at  the  starting  mechanism  in  case 
of  repairs  being  required.  It  will  be  as  well  to  leave 
the  painting  of  the  case  until  all  other  work  is  com- 
pleted. 

We  shall  now  require  to  make  two  zinc  closed 
vessels,  the  top  one  air-  and  water-tight,  one  occupy- 
ing the  whole  of  the  top  of  the  case,  the  other  the 
space  at  bottom  not  occupied  by  the  cash  drawer  ; 
thus  the  top  vessel  will  be  14  inches  by  14  inches  by 
3A  inches  deep,  the  lower  one  being  14  inches  by  12 
inches  by  4  inches  deep.  No.  9  zinc  will  answer  very 
well,  the  vessels,  with  the  exception  of  the  top  part, 
being  cut  out  of  a  single  piece  of  zinc,  as  shown  in 
Fig.  5,  which  represents  the  top  vessel  ;  the  edges  of 
the  tops  should  be  turned  over,  so  as  to  be  made  strong 
enough  to  resist  the  pressure  of  water  and  air,  and, 
of  course,  must  be  soldered  up  quite  sound,  as  an  air 
leak,  however  small,  will  upset  the  working  of  the 
affair  completely. 

We  shall  now  require  to  use  the  outer  casing,  so  as 
to  be  able  to  attach  these  vessels  to  the  sides,  the  back- 
ground view  in  the  completed  model  forming  a  false 
back,  behind  which  are  the  pipes  connecting  the 
vessels  to  each  other,  and  to  get  at  these  conveniently 
it  will  be  as  well  to  have  the  outside  back  of  the  case 
hinged.  Fig.  6  represents  the  position  of  the  pipes, 
etc.  a  is  the  air  pipe  to  supply  reservoir  F  when  in 
use  ;  D  is  the  supply  pipe,  in  which  is  fixed  an  india- 
rubber  compress  ball  (this  pipe  extends  from  the 
bottom  of  g  to  the  top  of  f)  ;  c  is  a  pipe  by  which  the 
escaped  water  is  run  into  G  ;  E  is  a  small  container,  as 
close  up  to  A  as  possible,  to  which  a  pipe  leads  to 
water-wheel  and  another  to  the  fountain  ;  K  is  a  regu- 
lating tap  to  govern  the  quantity  of  water  discharged, 
and  hence  the  time  which  the  model  will  work  at 
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each  starting  ;  D  is  the  starting  mechanism,  formed  of  a  scoop- 
shaped  piece  of  tin  fixed  by  a  lever  of  about  4  inches  to  the  handle 
of  a  small  "  cigar  cock '' ;  H  is  a  pipe  fixed  to  the  bottom  vessel, 
by  which  the  air  escapes  when  the  water  is  running  into  the  vessel. 
Having  thus  enumerated  these  parts,  this  will  be  a  fitting  point  at 
which  to  explain  the  working  of  the  apparatus.  Supposing  the 
model  to  be  completed  and  everything  ready,  water  is  poured  into 
the  fountain  pond  until  no  more  will  run,  and  the  pond  is  con- 
veniently full.  The  bottom  vessel  will  now  be  full  of  water,  which 
must  be  injected  into  the  top  reservoir,  to  do  which  the  com- 
pressor B  must  be  worked  by  the  hand,  which  will  force  the  water 


HIG.    4. — VIEW  OF   MODEL  WATERMILL,    COMPLETE. 

atmosphere  except  through  the  starting  tap,  it  is  therefore  obvious 
that  no  water  can  run  from  F  until  some  air  is  allowed  to  enter  ; 
hence  as  long  as  the  starting  lever  (which  is  weighted  so  that  the 
tap  is  off  when  at  rest)  is  in  its  ordinary  position,  no  air  can  reach 
F,  but  when  a  coin  is  dropped  into  the  orifice  and  falls  on  to  the 
scoop,  the  superabundant  weight  causes  the  lever  to  fall  and 
momentarily  open  the  tap,  allowing  some  air  to  rush  up  the  pipe 
a,  the  quantity  being  determined  by  the  extent  to  which  K  is  left 
open.  This  air  allows  the  water  to  run  into  E,  whence  it  runs  to 
the  water-wheel  and  to  the  fountain,  from  which  it  runs  to  waste 
and  back  into  the  lower  vessel  ;  when  the  process  is  repeated  as 
often  as  the  tank  is  exhausted. 

Fig.  7  shows  a  side  view  of  the  inside  of  case  with  the  starting- 


FIG.  7. — SIDE  VIEW  OF  INTERIOR,  WITH  START- 
ING   LEVER    AT   REST. 

A,  Lever  ;  B,  Air  Pipe;  C,  Regulating  Tap  ; 
D,  Tank  ;  E,  Side  of  Model. 

from  G  into  F  ;  to  enable  this  to  be  done, 
however,  the  starting  mechanism  must  be 
held  open  so  as  to  allow  the  air  of  F  to 
escape,  and  the  tap  K  to  E  closed,  this 
operation  will  not  occupy  in  all  more  than 
a  minute  ;  turn  on  the  tap  leading  to  E, 
the  model  is  now  ready  to  work. 

It  will  be  seen  that  as  F  is  a  closed 
vessel  having  no  communication  with  the 


FIG.    6. — POSITION  OF  PIPES  IN  INTERIOR. 
For  References  to  Letters,  see  Text. 
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lever  at  rest,  the  dotted  line  showing  the  path  of 
the  lever  when  in  action.  Although  this  description 
necessitates  a  number  of  letters,  it  is  really  exceed- 
ingly simple,  and  the  amateur,  whether  he  be  ac- 
quainted with  hydraulics  or  no,  cannot  fail  to  be 
pleased  and  practically  instructed  in  the  making  up 
of  this  toy.  The  effect  of  the  horizontal  swing  is 
achieved  by  the  axle  of  the  water-wheel,  which  at 
a  point  immediately  under  one  of  the  figures  has 
a  cross-piece  of  wire  soldered  on  it,  and,  in  revolving, 
the  points  of  this  cross-piece  tip  up  the  end  of  the 
swing  over  it.  This  end  of  the  swing  being  made 
slightly  heavier  than  the  other  end,  will,  of  course, 
return,  to  be  again  tripped  up,  and  so  on  as  long  as 
the  wheel  continues  to  revolve. 

I  may  mention  that  the  compress  ball  in  Fig.  6 
may  be  obtained  at  most  shops  where  rubber  goods 
are  sold,  and  is  simply  an  oval-shaped  ball  having  a 
pin-valve  at  its  lower  end. 

{To  be  continued.) 
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VII,—  TREATMENT  OF  BEST  WORK  IN  PARLOURS, 
DINING-ROOM,  ETC,  [continued)— GRAINING   OF 

DIFFERENT  KINDS, 

X  continuing  my  notice  of  the  treatment 
required  in  best  rooms,  I  now  proceed 
to  give  some  hints  on  graining  in  imita- 
tion of  satinwood.  walnut,  and  mahogany. 
Instructions  have  already  been  given  for 
wainscot  oak  graining. 

Pollard  Oak  Graining. — Pollard  oak  graining 
will  be  found  more  difficult,  the  method  of  doing 
it  being  as  follows  :  Prepare  the  ground  with  colour 
in  oils  as  for  wainscot  oak,  using  yellow  ochre,  or 
Venetian  red  and  yellow  ochre,  or  orange  chrome 
as  the  colouring  matter,  according  to  the  depth  of  tone 
desired  in  the  graining,  for  this  is  determined  to  a 
great  extent  by  the  tone  of  the  ground.  When  the 
ground  colour  is  dry,  sponge  it  all  over  with  whiting 
and  water  to  prepare  the  surface  for  the  graining 
colour.  This,  for  indoor  work,  may  be  made  up  of 
Vandyke  brown  and  water  only.  Lay  the  colour 
evenly  over  the  chosen  piece  of  work,  such  as  a  panel, 
for  instance,  with  a  sash  tool,  then  work  it  level  with 
a  hog-hair  mottler,  and  proceed  at  once  to  form  the 
grain  whilst  the  colour  is  wet.  Dip  the  tool  in  some 
of  the  deepest  and  darkest  of  the  graining  mixture, 
and  proceed  to  make  dabs  of  the  colour  where  the 
knots  are  intended  to  be,  then  dab  those  patches  all 


over  with  a  damp  coarse  sponge,  then  draw  the  dabs 
into  groups  with  a  corner  of  the  sponge,  and  make 
sundry  curls  of  dark  tints,  as  seen  in  the  grain  of 
pollard  oak ;  smaller  curls  and  fine  lines  should  be 
put  in  where  required  with  a  sable  pencil.  The  over- 
graining  colour  must  not  be  put  on  until  the  first  or 
graining  colour  is  dry,  which  will  probably  be  some 
twenty-four  hours.  This  colour  must  be  made  up  of 
the  same  pigment  ground  in  beer,  but  thinner  than  the 
first  ;  apply  it  with  an  overgrainer,  then  soften  the 
tints  with  a  badger  softener,  drawing  the  colour  to- 
wards the  group  of  knots,  then  take  out  some  lights 
where  needed,  and  soften  down  all  harsh  lines  by 
working  the  softener  across  them  in  every  direction. 
When  the  overgraining  is  dry,  give  it  two  coats  of  pale 
oak  varnish.  For  outdoor  and  exposed  work  the 
graining  colour  is  made  up  as  directed  for  wainscot 
oak. 

The  following  directions  for  imitating  bird's  eye 
Maple  are  taken  from  the  "  Practical  Manual  of 
House-Painting,  Graining,  ^Marbling,  etc.,"  by  E.  A. 
Davidson,  published  by  Messrs.  Crosby  Lockwood  & 
Co.,  London.  Professional  house-painters  and  decora- 
tors will  find  the  book  a  useful  acquisition  to  their 
libraries,  and  it  should  be  in  the  house  of  every  appren- 
tice to  those  professions. 

"  Bird's  Eye  Maple. — The  ground  is  to  be 
mixed  of  white  lead  and  vermilion,  of  which,  however, 
only  sufficient  must  be  used  to  neutralise  the  blue 
tinge  of  the  white  lead,  but  not  to  give  it  a  pink  tint. 
The  mixture  must  be  rather  '  oily,'  that  is,  it  must 
contain  a  good  quantity  of  oil,  in  order  that  the  grain- 
ing colour  may  not  be  so  much  absorbed  as  it  would 
be  if  the  surface  were  flatted,  that  is,  coated  with 
colour  mixed  principally  with  turpentine. 

"  In  order  that  the  graining  colours  which  are  mixed 
with  beer  may  adhere  to  the  ground  which  has  been 
painted  with  oil,  it  is  necessary  that  the  surface  should 
be  prepared.  This  is  done  by  passing  over  it  with  a 
sponge  moistened  with  beer  and  rubbed  with  whiting  ; 
when  this  is  dry,  the  distemper  colour  will  work  freely 
over  the  oil,  and  will  adhere  to  it.  This  process  is 
called  cissing. 

"  The  graining  colour,  which  is  to  be  ground  with 
beer,  consists  of  Vandyke  brown,  or  raw  sienna  and 
Vandyke  brown,  or  brown  lake  and  drop  black,  or 
similar  colours,  according  to  the  tint  required,  whether 
brown,  yellow,  or  black  maples. 

"  With  a  tool  lay  the  colour  over  the  whole  panel, 
and  work  it  level  with  a  hog-hair  mottler — a  flat  tool 
mounted  in  tin  ;  then  take  out  some  lights  from  the 
still  wet  colour  by  dabbing  it  with  the  mottler,  at  the 
same  time  drawing  it  along,  by  which  means  the 
colour  is  removed  in  certain  places. 

"  Soften  the  whole  with  a  badger  softener,  which  is 
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a  broad  flat  brush,  the  hairs  of  which  are  so  set  that 
they  spread  outwards,  and  may  thus  be  rapidly  and 
lightly  drawn  over  the  work  without  leaving  any  brush 
marks,  at  the  same  time  softening  down  the  edges, 
and  otherwise  smoothing  the  whole.  Next,  with  a 
thinner  mottler  work  round  the  edges  of  the  lights, 
giving  a  pointed  tendency  to  their  forms,  at  the  same 
time  filling  in  the  finer  work  in  the  darker  spaces. 
When  this  has  been  again  softened,  take  a  hog's-hair 
dotter — a  short  round  brush,  which  may  be  obtained 
of  an  even  form  at  the  end,  or  somewhat  pointed,  or 
the  latter  form  may  be  given  to  it  by  singeing  against 
a  red-hot  iron — and  with  this  draw  from  the  lights  to 
the  darker  parts  of  the  work. 

"  This  part  of  the  process  must  be  done  very  rapidly, 
as  it  must  be  completed  whilst  the  colour  is  wet;  it  is 
therefore  obvious  that  such  a  portion  only  should  be 
taken  in  hand  as  can  be  completed  at  once.  The  next 
process  is  that  of  overgraining.  The  heart,  which  is 
indicated  by  numerous  fine  lines,  which  spread  over  a 
portion  of  the  work  in  graceful  wavy  curls,  can  be  pro- 
duced by  a  sable  pencil  dipped  in  Venetian  red, 
Indian  red,  or  any  other  suitable  colour  mixed  with 
beer  ;  or  an  easier  method  is  to  use  a  red  chalk  pencil  ; 
but  for  larger  surfaces  an  implement  called  the  '  sable 
tube  overgrainer'  must  be  used  ;  this  consists  of  a 
number  of  sable  pencils  fixed  in  one  broad  tinned 
handle. 

'■  The  '  eyes  '  are  now  to  be  formed.  The  following 
method  will  be  found  very  effectual  : — Roll  a  piece  of 
cloth,  previously  saturated  with  the  overgraining 
colour,  until  a  point  is  formed  :  this  point,  must,  how- 
ever, be  open  like  the  aperture  in  a  funnel,  but  it  must 
be  semicircular  in  shape,  and  with  this  the  impressions 
are  to  be  made  at  the  points  marked  by  the  dotter. 

"  The  overgraining  of  maple  should  be  clone  on  the 
same  day  as  the  mottling.  When  the  graining  is  quite 
dry,  it  is  to  be  varnished,  a  light  varnish  being  used ; 
and  it  is  to  be  noticed  that  all  graining  executed  in 
distemper  should  receive  two  coats  of  varnish.'' 

Satinivood  Graining.— The  ground  to  be  used 
for  satinwood  is  made  up  of  whitelead  oil  colour  just 
tinted  with  chrome  yellow,  raw  sienna,  or  yellow 
ochre.  The  work  is  to  be  cissed  in  with  whiting  and 
beer.  The  graining  colours  may  be  either  middle 
chrome  and  drop  black,  or  Vandyke  brown,  or  raw 
sienna  and  Vandyke  brown,  or  York  brown,  mixed 
with  beer,  and  rubbed  in  smooth  and  even  with  a  tool 
and  hog's-hair  mottler.  Now,  moisten  a  coarse  sponge 
in  beer,  and  draw  it  down  the  work,  so  as  to  leave  it 
in  rather  broad  streaks  running  in  a  slightly  wavy  or 
oblique  direction  ;  then  soften  the  whole  with  the 
badger  softener.  Next,  with  a  clean  moist  carnel's- 
hair  mottler,  work  down  the  edges  of  the  streaks 
with  a  jerking  movement,  so  as  fq 'give  that  varied 


and  fanciful  appearance  so  much  admired  in  the 
natural  wood. 

The  over-graining  colour  is  composed  of  vandyke, 
York  brown,  and  black,  mixed  with  beer,  but  in 
different  quantities  from  those  used  in  the  graining 
colour,  for  the  purpose  of  making  different  tints  and 
shades.  First  put  in  the  heart  with  a  small  sable 
pencil,  brush  this  slightly  with  the  badger  softener, 
and  finish  the  rest  of  the  over-graining  with  a  sable 
tubeover-grainer, or  a  liat  sable  over-grainer,  the  hairs 
of  which  have  been  separated  with  a  comb.  When 
all  the  work  is  dry,  varnish  with  two  coats  of  best  pale 
oak  varnish. 

Walnut  Graining. —  The  ground  for  walnut  is  com- 
posed of  whitelead  oil  colour,  tinted  with  Venetian 
red,  yellow  ochre,  and  a  small  quantity  of  burnt 
umber.  The  work  is  cissed  in  with  whiting  and 
water.  The  graining  colour  is  vandyke  brown,  mixed 
with  water,  and  applied  after  the  same  manner  as  that 
described  in  the  first  process  for  maple.  When  this 
colour  is  dry,  damp  it  all  over  with  a  sponge  dipped 
in  beer,  to  break  up  the  mottling,  and  allow  this  treat- 
ment to  dry  before  over-graining  the  surface.  The 
over-graining  colour  is  composed  of  vandyke  brown 
and  drop  black,  mixed  with  beer,  the  tint  deepening 
and  darkening  in  accordance  with  the  artist's  design, 
to  produce  any  shade  of  the  wood  desired,  the  light 
tints  being  put  in  first  with  a  hog;s-hair  over-grainer  to 
sketch  the  general  design  of  the  grain,  and  then 
softened  down  with  the  badger  softener.  When  the 
design  is  dry,  put  on  a  deeper  tint  with  the  over- 
grainer  divided  by  a  comb,  and  with  this  work  up  the 
grain  of  the  design,  softening  it  down  with  the  badger 
as  the  work  proceeds.  Defects  in  the  treatment  can 
afterwards  be  amended  by  dabbing  the  defective  spots 
with  a  damp  coarse  sponge,  and  softening  the  spots  in 
the  direction  of  the  grain.  When  the  design  has  been 
worked  out  to  taste,  it  must  be  allowed  to  dry,  and 
then  be  varnished  with  two  coats  without  further 
treatment,  if  for  ordinary  work  ;  but  a  superior  finish 
can  be  produced  by  washing  the  first  varnished  coat 
with  a  mixture  of  vandyke  brown  or  burnt  sienna  in 
water,  mottling  and  softening  this  to  taste,  and  then 
varnishing  all  over  again. 

Mahogany  Graining. — The  ground  colour  for 
mahogany  is  whitelead  oil  colour,  tinted  with  Venetian 
red  and  yellow  ochre,  or  chrome  ochre  may  be  sub- 
stituted for  yellow  ochre  where  a  deeper  tone  is 
desired,  the  various  shades  of  this  wood  being  obtained 
by  using  more  or  less  of  those  pigments.  When  the 
ground  colour  is  dry,  it  is  to  be  cissed  with  whiting 
and  beer.  The  graining  colour  is  made  up  of  vandyke 
brown,  or  this  colour  and  black,  or  burnt  sienna  and 
black,  or  burnt  sienna  and  vandyke  brown,  to  suit  the 
ground   and  the  desired   effect,      The  pigments  are 
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mixed  with  beer,  and  are  to  be  rubbed  in  dark  with  a 
tooland  mottler,  as  described  for  maple  and  satinwood, 
then,  with  a  clean  moist  camel"s-hair  mottler,  go  over 
the  work  in  the  manner  described  for  satinwood,  and 
produce  the  feather  or  curl  by  drawing  the  colour  with 
the  badger  softener  from  the  sides  towards  the  middle 
of  the  panel.  The  peculiar  curly  and  feathery  grain 
of  mahogany,  shading  off  as  it  does  from  deep  mid- 
feather  to  paler  points  and  sides,  is  not  easily  imitated, 
but  the  manipulative  processes  are  nearly  the  same 
as  those  described  for  satinwood,  with  this  exception, 
the  mid-feather  in  mahogany  is  produced  bygathering 
in  the  grain  from  the  sides,  and  working  it  along 
towards  the  points. 

The  over-graining  colour  in  mahogany  is  made  up 
of  Vandyke  brown,  with  a  little  crimson  lake  added 
where  a  brighter  effect  is  desired.  This  is  also  mixed 
with  beer,  and  applied  with  a  hog's-hair  or  sable 
over-grainer,  divided  by  a  small  over-graining  comb. 
The  over-graining  must  be  made  to  follow  the  direction 
of  the  feathers  and  curls,  rising  from  the  centre,  and 
becoming  gradually  more  pointed  until  it  is  lost  in  the 
general  mottling  of  the  wood.  In  those  parts  that 
are  mottled  without  feathers,  the  over-graining  must 
follow  the  general  direction  of  the  mottling.  If  it 
should  now  be  found  that  the  work  is  too  light  in 
colour,  or  not  sufficiently  rich,  it  must  be  varnished,  or 
treated  to  a  "megilp"  of  boiled  oil  and  turpentine, 
and  when  this  is  dry,  the  surface  must  be  again 
treated  to  another  over-graining  with  a  mixture  of 
brown  lake  and  black,  or  burnt  sienna  and  black,  or 
vandyke  brown  and  [crimson  lake.  This  treatment 
must  be  continued  until  the  required  tint  is  obtained, 
then  the  whole  must  be  nicely  stippled  with  a  softener 
and  allowed  to  dry,  and  when  dry-  must  be  again 
varnished. 

I  have  given  these  instructions  and  hints  in 
graining  as  aids  to  aspiring  amateurs,  but  must  here 
again  warn  our  readers  against  the  too  frequent 
practice  of  following  literally  the  designs  of  other 
grainers.  The  pigments  and  their  vehicles,  the  tools 
and  the  manner  of  using  them,  and  the  general  mode 
of  treatment  to  produce  a  named  effect,  are  such  as 
have  been  successfully  used  by  professionals  in  the 
art  ;  but  the  art  of  successful  imitation  of  polished 
natural  wood3  can  only  be  attained  by  a  close  study 
of  the  grain  of  the  woods  themselves,  and  a  long  course 
of  practice  in  the  art.  Aspirants  will,  therefore,  do 
well  to  provide  themselves  with  polished  specimens  of 
the  woods,  or  of  their  veneers,  as  patterns  from  which 
to  copy  the  graining.  Veneers  of  all  kinds  of  wood, 
it  is  as  well  to  say,  may  be  obtained  on  application  to 
Mr.  Thos.  J.  Syer,  of  the  Finsbury  School  of  Amateur 
Mechanics,  Finsbury  Square  Buildings,  Chiswcll  St., 
B.C.  {To  be  continued.} 
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VIII,— THE  OVERMANTEL— (Continued). 

HE  Overmantel  is  such  a  tempting  subject 

that  although  this  is  the  third  paper  on 

it,  the  field  still  seems  to  lie  untouched, 

and  if  only  space  allowed,  it  would  be 

easy  to  fill  the  space  of  a  whole  part  of 

this  magazine  on  this  one  subject.     But  perhaps  the 

limit    of  amateur  joinery   would 

have  to  be  enlarged  in  the  same 


t- 


^ 


UJ 


KIG.  55. 
HALVED  JOINT. 


ratio  as  the  increased  matter,  so 
that  it  is  best  for  me  to  finish  (at 
all  events  in  this  series)  my  notice 
of  the  Overmantel. 

Among  untouched  subjects  to 
be  dealt  with  possibly  in  sepa- 
rate papers  are,  Overmantels  that 
have  the  decoration  below  the  main  shelf,  raising  that 
almost  near  the  ceiling,  a  very  popular  form  in  the  latter 
part  of  the  last  century  ; — Overmantels  jspecially  taking 
a  picture  panel,  to  the  exclusion  of  looking-glass ; — 
Overmantels  with  the  cupboards  made  the  prominent 
features,  very  useful  for  specialists  who  work  with 
microscopic  or  other  material  to  be  kept  dry  and  free 
from  dust,  yet  close  at  hand  ;— Overmantels  that 
suggest  Gothic  altar-pieces  in  these  crocketery  and 
pointed  arches — (one  especially  that  I  have  with  fret- 
work decoration  I  am  loth  to  leave  out ;  but  fretwork 
is  of  so  little  use  unless  the  details  are  full  size,  that  I 
must  try  and  get  it  placed  at  a  future  time) ;— Over- 
mantels in  the  Chippendale  style,  which  I  doubt 
much  ever  were  thought  of  even  when  Chippendale 
flourished  ;  and  so  the  list  might 
run  on  until  it  would  be  necessary    r  JTs^ 

to  provide  a  few  extra  grates  to  a  1 

room  to  indulge  in  sweet  variety. 

The  two  designs  illustrated  in 
Figs.  54  and  57,  are  almost  at  the 
opposite  points  of  extreme  sim- 
plicity and  elaboration  of  detail, 
but  both  alike  in  the  very  ele- 
mentary joinery  that  they  require. 
would  look  very  much  better  than  the  woodcut,  in 
actual  use,  as  the  materials  chosen  are  in  themselves 
decorative  and  anything  but  bald  in  the;r  effect.  The 
side-pieces,  of  stuff  about  an  inch  thick,  go  right  to 
the  top  of  the  whole  (that  is,  they  appear  to  do  so  ; 
but,  of  course,  may  be  parted  at  the  shelf)  ;  and 
bear  on  brackets  first  the  shelf,  and  at  top  what  is 
practically  but  another  shelf,  for  the  coving  to  crown 
the  whole.  Underneath  the  shelf  three  of  the  Bur- 
mantofts  Panel  Tiles  "  Sports,''  costing  about  is.  6d. 
or  2s.  each,  are  inserted,  let  into  the  cross-bar  of  wood, 


fig.  56. 
tenoned  joint. 

The  one  in  Fig.  57  > 
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and  brackets  either  at  each  end  only,  or  between  each 
panel  carry  a  narrow  plain  shelf  of  wood,  which 
would  be  perhaps  improved  by  a  simple  moulding 
fixed  below  the  edge  to  give  an  increased  thickness  to 
its  appearance.  Above  the  shelf  the  space  is  simply 
divided  into  real  (or  sham)  panels,  to  allow  of  a  look- 
ing-glass, or  decorative  panel  in  the  centre,  leaving 
the  corner  spaces  to  be  filled  with  either  Lincrusta 
or  Japanese  leather  paper.     The  cove  at  top  is  simply 


The  woodwork  is  intended  to  be  in  accord  with 
all  other  structural  woodwork  in  the  room,  whether 
painted  or  varnished.  If  the  paint  is  light,  the  Lin- 
crusta may  be  painted  a  light  colour,  not,  I  think,  the 
same  as  that  of  the  framing,  but  in  harmony  with  it, 
and  having  the  relief  pattern  decorated  with  gold 
bronze,  or  another  shade  of  the  ground  colour,  accord- 
ing to  taste.  If  this  design  is  placed  on  a  chimney 
that  projects  into  the  room,  the  panels  may  be  rc- 


FIG.   54.  — SKETCH   01-'  ORNAMENTAL  SHELVES  FOR    A   ONE-SIDED   FIRE-PLACE. 


Lincrusta,  nailed  to  a  series  of  plain  brackets,  cut  to 
give  the  needful  curve  lo  the  cove,  and  at  each  end 
one  slightly  larger,  to  hide  the  sides  and  give  finish  to 
the  whole.  Of  course,  if  the  cove  can  be  first  lined  with 
thin  bent  wood,  or  tin,  and  the  Lincrusta  or  leather 
pasted  or  glued  on,  it  will  be  a  better  finish.  To  the 
strip  below  the  top  shelf  are  glued  blocks  of  wood, 
as  shown  in  the  drawing,  to  give  weight  to  the  whole. 
If  the  top  touches  the  ceiling,  the  cornice  of  the 
room  may  be  continued  across  the  top  in  place  of  the 
shelf,  to  make  the  whole  work  part  of  the  room. 


peated  on  each  side  of  the  chimney  breast,  while  the 
shelves  are  also  carried  round  to  the  wall,  both  the 
coving  at  the  top  and  the  ordinary  shelf.  Small 
brackets  carrying  shelves  on  the  cross-bar,  might  also 
be  added  if  desired. 

In  the  Japanese  design  in  Fig.  54,  it  has  been 
possible  to  show  an  example  of  the  text  so  often 
insisted  on  in  these  papers— namely,  That  what  at  first 
sight  is  a  hindrance  to  the  conventional  treatment  ofa?iy 
part  of  the  house,  is  often  the  germ  of  a  much  better 
effect  if  it  is  emphasized  and  shown,  rather  than  hidden. 
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In  the  sketch  I  have  given  it  is  seen  that  the  grate  is 
not  in  the  centre  of  the  projecting  chimney  breast ; 
this  is  very  often  the  case  in  old  houses,  and  is  some- 
times sought  to  be  overcome  by  building  a  sham  of 
lath  and  plaster  to  the  same  extent  on  the  one  side 
that  the  wall  projects  on  the  other ;  but  in  the  design 
given  this  feature  has  been  kept  and  the  whole  space 
brought  together  by  the  overmantel  and  its  details, 
without  the  grate  being  in  the  centre,  as  at  first  sight 
it  seems  desirable. 

The  style  chosen  is  of  that  flexible  Anglo-Ja- 
panese variety  that  so  easily  lends  itself  to  any 
unusual  shape,  and  also  is  of  extreme  simplicity  in  its 
working,  as  the  construction  shown  in  Figs.  55,  56,  is 
of  a  very  simple  form,  w-hich  has  quite  sufficient 
strength  for  its  purpose,  and  is  with  ordinary  mortise 
work,  the  only  variety  of  joinery  required  for  the 
whole  work,  no  carving,  fret-cutting,  or  turning  being 
needed. 

The  motive  of  the  whole  is  found  in  the  straight 
rod  of  wood  which  plays  so  prominent  a  part  in 
the  effect  :  this  should  be  frcm  three-quarters  or  an 


FIG.  S7.--SI.MTLE  OVERMANTEL  WITH  COVE  AT   TOP. 


SMALL   ANGLO-JAPANESE   FIRE   SCREEN. 


inch  to  an  inch  in  section,  square,  of  hard  wood,  and 
have  all  the  shelves  of  the  same  thickness  as  the 
section  of  the  bar  {i.e.,  if  a  bar  three-quarters  of 
an  inch  square  be  chosen,  the  shelving  should  be 
three-quarters  of  an  inch  thick,  and  so  on),  so  that 
wherever  a  shelf  end  comes  the  line  of  the  woodwork 
is  not  interrupted,  but  the  same  effect  is  gained  as  if  it 
were  only  a  cross-bar. 

As  the  design  shows,  starting  from  the  floor,  a 
cupboard  to  the  right  hand,  the  width  of  the  space  to 
be  filled,  commences  the  design  ;  this  is  kept  low,  to 
allow  a  work-basket  to  rest  there  handy  for  use.  Next 
a  series  of  shelves  the  same  width  are  carried  above  ; 
if  these  are  needed  for  books  an  upright  rod,  about 
equi-distant  from  the  back  and  the  edge  of  the  first 
shelf  at  the  top  of  cupboard,  should  be  added  to 
support  the  weight.  ( This  was  overlooked  in  the 
drawing  by  some  chance.)  The  other  shelving  is  so 
clearly  shown  that  a  complete  description  is  needless. 

The  wall  surface  should  be  filled  with  Japanese 
leather  paper,  not  necessarily  the  same  throughout  ; 
but  of  at  least  two  patterns,  contrasting  or  harmon- 
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izing,  such  as  a  copper  gold  and  a  greenish  gold,  or 
other  variety  ;  if  a  quantity  of  odd  pieces  can  be  had 
it  would  help  the  effect  for  each  panel  to  be  of  a 
different  pattern  ;  but  this  is  an  unimportant  detail, 
as  lincrusta,  or  velvet,  or  plush,  or  even  the  wall 
Surface  itself  may  show,  without  spoiling  the  effect. 
The  centre  panel,  and  as  many  others  as  desired,  may 
be  filled  with  looking-glass.  The  board  across  the  grate 
under  the  mantel-shelf  is  pierced  with  two  panels,  to 
contain  two  actual  Japanese  panels  (damaged  trays 
to  be  obtained  of  any  dealer,  cut  up  well  for  this 
sort  of  place),  or  else  two  with  paintings  after  the 
Japanese,  rather  of  flower  sprays  than  views,  as 
shown  in  the  drawing  ;  a  brass  fender  the  required 
size  should  go  with  this,  and  a  bracket  be  fixed  at  the 
left  to  hold  the  fire-irons  ;  the  tops  of  the  rods  should 
on  no  account  be  ended  by  knobs,  as  shown  through 
a  misinterpretation  of  the  engraver,  but  should  finish 
plain  and  straight  as  sawn  off,  or  else  cease  below 
the  shelf.  Any  trifle  of  this  sort  not  attended  to, 
entirely  destroys  the  fitness  of  the  whole,  as  although 
so  slight,  it  is  quite  out  of  keeping  (so  I  think)  with  any 
actual  Japanese  work;  a  little  shelf  at  the  left  is  fixed 
to  the  wooden  dado  to  carry  on  the  effect,  and  will  be 
useful  to  hold  a  cup  of  tea,  or  smoker's  requisites  in 
actual  use.  A  small  shelf  may  be  added  on  a  line 
with  lower  edge  of  panels  at  the  left  if  required. 

The  dado  for  the  room  is  of  simple,  straight  slips 
fixed  to  the  wall,  and  filled  with  strips  of  Japanese 
leather  paper,  or  fixed  right  over  a  dado  of  some 
dark  material,  previously  placed  on  the  wall  itself. 

All  the  woodwork  looks  well  painted  a  dark 
peacock  blue,  or  a  dull  black,  without  much  polish. 
I  am  not  quite  sure  whether  pure  vermilion  would  not 
prove  a  success,  if  the  other  colouring  of  the  room 
were  properly  treated  with  it. 

A  few  etceteras  in  keeping  are  shown  here  ;  in 
this  same  Fig.  54  is  a  wall  bracket  and  what-not,  and 
in  Fig.  58  a  small  fire  screen  ;  these,  of  course,  should 
have  come,  by  right  of  place,  in  the  drawing-room  or 
parlour,  so  that  beyond  a  mere  mention  of  them,  as 
the  construction  of  the  overmantel  applies  to  each 
one,  it  will  be  needless  to  say  much. 

In  the  fire  screen,  Fig.  58,  the  doors  are  of  framed 
wood,  with  panels  of  painted  silk,  or  any  other 
desired  material;  it  is  not  clearly  indicated  that  the 
doors  hinge  the  one  on  front  of  the  screen,  and  the 
other  at  the  back,  so  that  each  shuts  independent  of 
the  other,  which  they  could  not  do  as  shown  ;  the 
outside  of  the  doors  may  be  painted,  or  the  panels 
show,  silk,  etc.,  on  both  sides  at  pleasure  ;  the  height 
of  the  stand  should  be  governed  by  the  requirements 
—  a  height  of  about  2  ft.  3  in.  or  2  ft.  6  in.  from  the 
floor  to  the  doors,  the  width  being  from  1  ft.  to  15  in., 
would  probably  answer  most  needs. 


The  wall  bracket  in  Fig.  54  is  of  wood  bars  like 
the  overmantel,  but  not  necessarily  square  in  section, 
as  no  part  projects.  Looking-glass  may  fill  the 
middle  part  of  back,  and  the  other  openings  left  to 
show  the  wall,  or  lined,  as  desired  ;  a  small  panel 
underneath  shelf  may  be  decorated  or  not,  as  required. 
{To  be  continued.) 
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B-j  A  SKILLED  AMATEUR. 


OME  amateurs  can  make  very  fairly  good 
plain  frames  with  the  help  of  the  mitre 
board,  or,  better  still,  with  a  mitre 
machine  ;  but  many  and  sad  are  the 
failures  over  Oxford  frames.  In  reality, 
though  they  look  hard,  they  are  very  easy  indeed  to 
make,  once  you  have  been  taught,  and  have  had  a 
little  practice  ;  but  it  is  impossible  to  come  to  per- 
fection without  a  few  hints,  and  these  few  hints  can,  I 
think,  best  be  given  by  taking  a  picture  of  specified 
size  and  framing  it. 

In  order  to  do  this  I  will  take  for  my  sample  a  very 
common  size  of  picture — viz.,  18  inches  by  14  inches. 
Take  a  common,  rough  J  inch  board  of  oak,  and  out 
of  it  rip  four  pieces,  two  of  them  20  inches  by  i|  inch, 
and  the  other  two,  24  inches  by  1 5  inch.  Remember 
that  in  every  decent  sized  frame  you  must  allow  about 
6  inches  over  and  above  the  size  of  your  picture,  for 
the  ends  of  the  frame.  Plane  up  two  sides  of  each 
of  these  pieces  true,  and  square  to  each  other,  then 
set  your  marking  gauge  to  1^  inch,  and  if  you  still 
have  enough  wood,  as  you  ought  to  have,  mark  it  along 
all  four  pieces,  gauging  from  one  of  your  narrow  true 
sides  (on  which  you  have  put  a  pencil  mark),  and 
plane  down  exactly  to  that  mark.  Then  set  your 
gauge  to  i  inch,  and  do  the  same  on  the  broad  sides 
of  the  four  pieces,  and  then  you  have  your  wood  ready 
to  work  on.  You  should  mark  the  narrow  true  side 
of  each  piece  "  top"  and  thejtat  true  side  " inside." 

Having  thus'  prepared  the  wood,  take  one  of 
the  24  inch  pieces,  find  the  centre  exactly,  and  with 
your  square  and  chisel  edge,  draw  a  square  line. 
Half  the  long  side  of  your  picture  is  9  inches,  so  find 
9  inches  on  either  side  of  your  square  line  in  the 
centre,  minus  j  inch  on  each  side,  to  allow  for  the 
rabbet,  and  there  draw  a  square  line.  So  you  have  a 
square  line  8j  inches  from  the  centre  on  each  side. 
Then  take  one  of  the  other  pieces,  and  hold  it  at  right 
angles  to  and  on  the  top  of  the  piece  you  are  working 
on,  keeping  its  edge  exactly  on  one  of  the  square  lines 
(not  the  centre  one,  of  course),  and  mark  its  thickness 
outside  that  square  line,  and  draw  a  square  line  on 
the  mark.     We  are  working,  of  course,  on  the  top  of 
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the  piece;  do  the  same  at  the  other  end.  Now  you 
have  two  square  lines  on  each  side  of  the  centre.  Lay 
the  piece  on  its  side,  and  carry  each  of  these  four 
square  lines  right  round  on  all  four  sides. 

When  all  this  has  been  done  with  exactness,  come 
to  the  top  again,  and  prepare  for  the  chamfering. 
Remember  the  centre  line  is  done  with  now,  so  do  not 
confuse  it  with  the  four  square  lines  I  speak  of.  Take 
your  rule  and  mark  on  the  top,  J  inch  away  from  each 
of  these  four  lines,  and  draw  square  lines  there  too. 
Draw  a  square  line,  i  inch  from  each  of  the  ends  of 
the  piece.  Take  the  second  24  inch  piece  and  put  it 
standing  by  the  first  piece,  top  to  top,  and  the  two  in- 
sides  outwards,  fasten  them  in  a  vice,  if  possible,  and 
draw  a  square  line  on  the  second  piece  in  a  straight 
line  with  each  one  on  the  first  piece,  except  the  centre 
one,  which  is  no  use  ;  then  you  have  ten  lines  in  all. 
Put  a  pencil  mark  between  the  two  lines  you  marked 
first  of  all,  at  either  end  of  each  piece.  Mark  those 
two  square  lines  on  the  flat  sides  and  bottom  of  the 
second  piece,  just  as  on  the  first.  Now  take  the  two 
short  pieces,  the  14  inch  pieces,  and  set  them  out  in 
exactly  the  same  way,  remembering  that  half  the  short 
side  of  your  picture  is  7  inches,  and  don't  forget  to 
allow  i  inch  at  each  end  for  the  rabbet. 

This  done,  set  your  gauge  to  -,\  inch,  mark  it 
along  the  top  of  each  piece  on  both  sides,  first  stopping 
at  the  inside  square  lines,  and  then  going  on  again  at 
the  outside  ones.  Set  your  gauge  to  |  inch,  and  mark 
it  likewise  on  the  inside  and  outside  of  each  piece, 
gauging  from  the  top.  Then  set  the  gauge  to  exactly 
half  the  fiat  side  of  one  of  the  pieces,  and  mark  it 
between  the  two  lines  on  the  flat  side,  inside  and  out- 
side, at  each  end  of  all  the  pieces. 

Then  take  up  your  tenon  saw  and  the  two  24  inch 
pieces,  and  beginning  at  the  bottom  at  each  end  of 
the  two  pieces,  saw  till  you  come  to  your  gauge  line, 
and  then  chisel  out  that  piece.  Take  the  two  short 
pieces,  and  saw  in  the  same  way,  but  from  the  TOP, 
and  chisel  out  the  piece.  When  you  begin  to  saw, 
take  care  to  have  your  saw  slightly  inside  each  of  your 
square  lines.  Then  chamfer  with  the  round  side  of 
your  chisel,  or  with  a  chamfer  plane,  just  as  you  see  it 
in  an  ordinary  Oxford  frame,  along  the  marks  you 
have  made  ;  and  from  the  square  lines  at  the  ends  of 
your  pieces  take  a  slice  downwards  with  the  back  of 
the  chisel.  All  is  now  finished  but  the  rabbet,  but 
this  any  friend  who  has  a  lathe  with  a  circular  saw 
attachment,  will  cut  out  for  you  in  ten  minutes.  If  not, 
mark  it  with  the  gauge,  and  with  your  tenon  saw  and 
chisel  you  will  easily  manage  it.  Get  your  glue  hot. 
While  it  is  heating  fit  your  pieces  together,  keeping  the 
tops  uppermost,  and  the  insides  inside.  Keep  each 
corner  ready,  glue  it,  and  leave  it  till  the  morning  to 
set,  then  clean   the  frame  up  with  plane  and  chisel, 


get  the  glass  and  backboard  cut,  and  the  glass 
cleaned;  put  in  glass,  picture,  and  backboard,  and  tack 
them  down.  Get  four  ornamental  pins  and  two  rings, 
you  will  get  them  for  3d.  at  any  ironmonger's,  put  the 
pins  in  the  centre  of  each  corner  ;  the  rings  about  6 
inches  from  the  top  at  the  back,  tie  on  some  cord,  and 
hang  up  your  first  Oxford  frame. 


A  NEW  MITRE  MACHINE. 

By  WALTER  J.  STANFORD. 

UREKA  !  Eureka  !  was  my  exclamation 
on  coming  across  this  new  invention. 
After  wading  for  many  years  in  the 
slough  of  plane  and  mitre  board,  I  have 
at  last  found  a  rest  from  my  labours. 
Griffin's  Registeied  Mitre  Machine  is  its  name, 
3s.  6d.  its  price.  Let  me  give  a  few  details  about 
it.  It  has  been  invented  by  a  Mr.  Griffin,  of  the 
firm  of  Messrs.  Booth  Brothers,  especially,  I  believe, 
to  aid  amateurs  in  turning  out  decent  work  without 
too  much  labour.  The  old  system  of  sawing  and 
planing  is  only  too  well  known,  so  that  I  need  not 
discuss  its  merits  and  faults — suffice  it  to  say  that  it 
made  picture-framing  a  difficult  and  laborious  job  ; 
though  work  well  clone  by  a  skilful  hand,  by  this 
method,  might  be  equalled,  but  never  surpassed,  by 
machines. 

In  Fig.  I  I  have  shown  a  side  view  of  the  machine 
taken  "  from  life.-'  Fig.  2  shows  it  in  use,  and  was 
also  taken  "  from  life."  The  modus  operandi  is  as 
follows  : — Lay  the  wood-block  (a)  on  which  the  cast- 
ing (b)  is  fixed  with  the  stop  (c)  against  the  edge  of 
your  bench,  put  the  moulding  in  between  the  two 
castings,  place  the  chisel  handle  against  your  shoulder, 
thrust  it  forward,  and  remove  the  moulding,  and  you 
will  find  a  perfect  joint.  Of  course,  for  heavy  mould- 
ing, st'ch  as  2  inch  or  2.1  inch,  it  will  be  impossible 
to  shove  the  chisel  through  as  you  could  with  lighter 
mouldings  ;  but  now  place  the  wood  in  position,  lay 
the  chisel  against  it,  put  your  left  hand  on  the 
handle,  and,  with  the  right  hand,  strike  it  with 
a  mallet,  it  will  \  cut  it  as  clean  as  a  whistle.  I 
should  always  advise  that  the  moulding  should  be 
roughly  sawn  to  the  angle  of  450  before  cleaning  it  off 
with  the  chisel,  as  it  removes  all  possibility  of  break- 
ing anything  or  of  the  work  not  being  satisfactory, 
but  the  chisel  can  cut  it  without  it  being  sawn  first. 
The  chisel  runs  in  planed  ways,  which  hold  it  very 
firmly,  and  insure  its  accuracy.  The  block  on  which 
the  iron  guides  are  fixed  is  of  oak,  which  holds  them 
firmly  together,  with  the  addition  of  a  tie  rod  at  the 
top.     The  whole  forms  a  machine  almost  too  simplej 
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though  certainly  most  effective. 
Again,  the  chisel  is  not  a  fixture, 
it  is  a  common  l£  inch  chisel, 
and  can  be  used  as  such,  so  that 
not  only  have  we  a  mitre  ma- 
chine but  also  a  first-class  chisel 
into  the  bargain,  and  as  a  chisel 
is  the  easiest  of  all  edged  tools 
to  be  sharpened,  the  difficulty 
and  nuisance  of  either  having  to 
pay  for  its  being  sharpened,  or 
working  with  a  blunt  tool,  is 
removed.  Rich  men  have,  I 
suppose,  already  supplied  them- 
selves with  either  a  "  Father 
or  Mother"  mitre  machine  sold 
by  Messrs.  Booth  for  30s.  and 
15s.,  and,  of  course,  they  won't 
condescend  to  this  little  baby; 
but  I  am  sure  there  are  many, 
like  myself,  who  have  not  been 


fig.  1. 
new   mitre  ma 

CHINE. 
SIDE    VIEW. 


Fir.  3 


the  same  length  has  not  yet 
been  removed,  but,  I  should 
think,  some  sort  of  sliding- 
screw  stop  might  be  in> 
vented  by  some  ingenious 
head  to  relieve  the  needy, 
but  that  is  a  mere  sug- 
gestion in  passing. 

By  this  invention  a  new 
style  of  work  might  be 
opened  up,  for  the  con- 
sumption of  waste  pieces 
of  fretwork  which  generally 
have  to  be  thrown  away. 
I  heard  of  a  gentleman  the 
other  day  who  had  accu- 
mulated waste  fretwork 
scraps  ;  he  had  a  great 
quantity,  and  also  a  great 
variety.  He  took  a  deal 
board  and  fitted  it  as  a 
cornice  for  his  bedroom;  he 


able  to  afiord  such 
a  luxury,  who  will 
jump  at  this  inven- 
tion, and  will  turn 
into  regular  frame- 
makers  now  that  it 
is  within  the  range 
of  possibility  to 
make  decent  ones. 
The  difficulty  of 
getting  the  two  pa- 
rallel sices  exactly 


think  them  won- 
derful because  they 
are  your  own.  The 
method  of  using 
the  scraps  will  be 
somewhat  as  fol- 
lows :  —  Plane  up 
any  bit  of  wood, 
common  deal  will 
do,  but  yellow  pine 
is  better,  take  any 
point  as  centre  and 


sized  it,  and  then,  without  any 
regularity,  stuck  these  shapeless 
scraps  up  and  down,  as  close  to 
each  other  as  possible;  he  filled 
up  the  holes  with  glue,  let  it  set, 
and  gave  the  whole  a  couple  of 
coats  of  varnish,  and,  I  believe 
the  effect  was  wonderful.  It  was 
a  rough  and  ready  way  of  saving 
waste,  but  a  more  scientific 
method  suggests  itself  now  that 
mitring  is  simplified,  a  sort  of 
inlaying,  in  fact,  only  not  nearly 
so  elaborate.  I  give,  in  Figs. 
3  and  4,  suggestions  for  patterns 
for  the  work,  just  to  afford  some 
idea  of  what  I  mean  ;  but,  if 
possible,  make  your  own  designs, 
you  will  be  twice  as  proud  of 
them,  and,  however  bad  they 
may  look   to  you,   people    will 
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FIG.  4. 

draw  a  pattern  on  it,  work- 
ing outwards.  Plane  one 
edge  of  the  scraps  straight, 
cut  mitres,  and  stick  them 
on,  the  simpler  the  design 
the  better.  Or,  again,  draw 
no  pattern,  but  simply  take 
pieces  large  and  small, 
plane  one  edge  straight, 
cut  mitres  and  stick  them 
on  anyhow— that  is,  with 
some  discretion.  Try  it  and 
see,  the  effect  is  wonderful, 
variety  of  colour  is  the 
chief  point  ;  avoid  having 
two  pieces  of  the  same 
wood  side  by  side.  You 
can  either  leave  it  rough 
and  varnish,  or,  with  a 
little  shilling  iron  plane, 
plane  it  smooth,  but  this 
might      be     troublesome : 
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and,  though  the  appearance  would  be  improved,  it  is 
not  a  necessity,  as  the  rough  work  would  look  very- 
well. 

Doubtless  before  long  the  necessary  evil  of  adver- 
tisements will  parade  it  high  and  low,  but  let  me  be  first 
in  assuring  my  brother  amateurs  that  it  is  no  take-in, 
und  is  not  a  mere  useless  or  pretty  toy,  but  a  strong 
serviceable  article,  and  is  well  worth  3s.  6d.  I  have 
given  it  a  fair  trial,  or  rather  an  unfair  one,  using 
awkward  bits  of  wood,  and  it  never  fails  in  the  end. 
It  will  cost  you  6d.  to  come  by  post.  The  address  is 
Messrs.  Booth  Brothers,  63,  Upper  Stephen  Street, 
Dublin. 
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XII.— TUNING, 
T  may  be  of  service  to  many  if  1  give  a 
list  of  the  several  pipes  in  an  organ 
which  sound  the  musical  note  known  as 
C,  and  also  the  lengths  of  those  pipes. 
The  lengths  given  are  all  for  open  pipes, 
and  it  must  be  understood  that  stopt  pipes  to  sound 
the  same  notes  would  be  only  half  as  long.  As  I 
have  little  doubt  that  many  of  my  readers  are  Sol- 
faists,  1  have  given  the  nomenclature  of  the  pipes  in 
the  new  notation  also  : — 


Approximate  or 
Tone  Length  of  Pipe. 


(Name  of  the  note  bounded.) 
New  Notation.         Old  Notation. 


32  feet  (longest  made)  .  C\  .  .  CCCC,  or  4  C. 

16  feet C;  .  .  CCC,    or  3  C. 

8  feet C,  .  .  CC,  or  2  C. 

4  feet C,  .  .  C,  or  Tenor  C. 

2  feet C    .    .  C  Middle  C. 

1  foot C*  .  .  C-*  Treble  C. 

6  inches CV.  .  C3  Altissimo. 

3  inches C  '  .  .  C4         „ 

1;,  inches C4  .  .  C5 

:;  inch C5  .  .  C> 

§  inch  (shortest  made^C4  .  .  C"         „ 

I  observe  that  another  writer  intends  to  discuss  the 
whole  subject  of  the  theory  of  tuning,  and  I  therefore 
do  not  propose  to  go  into  that  matter,  but  will  merely 
state  that  in  order  to  tune  any  instrument  having  the 
ordinary  keyboard,  so  that  music  may  sound  agreeable 
whatever  key  it  may  be  played  in,  it  is  necessary  that 
the  natural  scale  should  be  slightly  altered.  The 
natural  scale,  as  sung  by  a  good  musician,  consists 
of  a  series  of  tones  and  semitones  at  irregular  intervals 
from  each  other  ;  but  this  is  not  the  only  difficulty,  for 
when  we  look  at  the  chromatic  scale,  as  accurately  set 
out,   we  find  that  the  sharp  of  one  note  is  quite  a 


different  sound  to  the  flat  of  the  next  note  ;  but  on 
keyboard  instruments  we  are  obliged  to  make  one 
sound  do  for  both.  If  we  gave  all  the  notes  in  the 
natural  or  diatonic  scale  their  correct  sound,  there 
would  still  remain  the  difficulty  in  respect  to  the 
sharps  and  flats,  and  it  is  therefore  necessary  that 
instead  of  having  irregular  intervals  we  should  split 
the  chromatic  scale  up  into  twelve  equal  semitones, 
or,  as  it  is  termed,  "temper"  the  scale.  Until  the 
method  of  tuning  by  equal  temperament  was  intro- 
duced, it  was  impossible  to  play  music  in  several  of 
the  keys  which  are  now  great  favourites,  as  the  discord 
was  so  great  as  to  render  those  keys  unbearable. 

There  are  many  methods  by  which  tuning  may  be 
accomplished,  but  as  I  presume  most  of  my  readers 
are  tyros  in  the  art,  I  propose  to  describe  the  method 
of  tuning  by  ascending  fifths  and  octaves,  that  being 
the  simplest  method,  and  the  one  in  which  novices 
are  most  likely  to  succeed. 

Accompanying  this  chapter  there  is  a  musical 
scale  set  out,  showing  the  order  in  which  the  several 
pipes  or  notes  are  tuned  when  laying  the  bearings,  by 
which  term  is  meant  that  the  middle  notes  of  the 
instrument  are  tuned  so  as  to  serve  as  a  base  or  bear- 
ing from  which  to  tune  all  the  other  notes,  both  above 
and  below  them.  In  this  diagram  all  the  black  notes 
are  supposed  to  be  tuned  and  the  open  notes  are  the 
ones  to  be  done,  in  the  order  in  which  they  are  shown . 
The  Sol-fa  names  are  also  given. 

It  will  be  advisable  that  the  novice  should  experi- 
ment a  little  first,  in  order  to  accustom  his  ear  to  the 
sounds  desired  to  be  obtained.  Let  him  take  two 
pipes  which  give  exactly  the  same  note,  and  shift  the 
sliding-piece  so  that  they  no  longer  sound  the  same 
note.  (I  am  assuming  that  they  are  paper  pipes  :  if 
metal,  sliding  pieces  should  be  put  on  for  the  purpose 
of  this  experiment.  Wood  pipes  can  be  brought  to 
the  same  pitch  by  raising  or  depressing  the  shades.) 
If  the  sliding-piece  of  one  of  them  is  now  gradually 
shifted — whilst  both  pipes  are  blown  — and  brought 
nearer  and  nearer  to  the  same  length  or  tone,  it 
will  be  found  that  we  can  hear  along  with  the  sound 
of  the  pipes  distinct  beats,  then  waves,  and  that  the 
nearer  the  sounds  approach  to  unison,  the  longer 
the  beats  or  waves  between  each  other,  until, 
when  perfect  unison  is  obtained,  we  hear  only 
continuous  sound,  as  though  only  a  single  pipe  were 
sounding.  Exactly  the  same  thing  will  be  found  to 
occur  in  tuning  pipes  giving  notes  a  third  or  a  fifth 
from  each  other.  We  first  get  quick,  distinct  beats, 
then  slower  and  slower  beats,  then  slight  waves,  and 
at  last  one  clear,  continuous  note  or  chord.  Now,  the 
rule  to  be  adopted  in  tuning  for  laying  the  bearing  is 
to  tune  all  notes  an  octave  apart  exactly  perfect,  so 
that  they  sound  like  one  note.     All  notes  a  fifth  apart 
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are  tuned  so  that  they  are  two  beats  flat;  that  is,  two 
beats  are  heard  in  a  second  of  time.  It  may  serve  as 
a  useful  guide  to  amateurs  if  I  mention  that  the  small 
American  case-clocks,  now  found  in  most  homes, 
generally  tick  about  twice  to  a  second,  so  that  with 
one  of  these  clocks  near  him,  the  novice  will  soon  be 
able  to  determine  the  correct  beat,  as  each  beat 
should  correspond  with  the  tick  of  the  clock.  Having 
thus  cleared  the  ground,  we  will  now  proceed  with 
our  tuning. 

In  tuning  the  organ,  we  always  tune  the  Principal 
first;  and,  as  in  our  little  instruments  the  Flute  con- 
stitutes the  Principal,  we  commence  with  that  stop. 


must  be  tuned  a  perfect  fifth  first,  and  then  lowered 
till  it  is  two  beats  flat  to  the  C  pipe.  The  G  being 
correct,  we  find  from  our  scale  that  the  next  note  to 
be  tuned  is  the  G  an  octave  below  it,  and  this  is 
tuned  perfect,  and  left  so.  We  then  ascend  from  this 
G  a  fifth,  and  tune  the  D  two  beats  flat  to  the  G.  It 
will  be  understood  that  all  notes  which  are  to  be 
flattened  should  be  tuned  perfect  first  and  then 
flattened.  From  D  we  ascend  to  the  next  fifth,  which 
is  A,  and  tune  it  two  beats  flat  to  the  D,  and  then  drop 
to  the  A  below,  which  will,  of  course  be  tuned  a  per- 
fect octave.  From  the  A  last  tuned  we  ascend  a  fifth 
to    E,   and  tune  that  note  two  beats  flat   to  the  A. 
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FIG.  136. — TUNING  SCALE  IN  BOTH  OLD  AND  NEW  NOTATIONS. 
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THE  FIGURES  SHOW  SUCCESSIVE  FIFTHS. 


First  take  the  1  foot  C  pipe,  and  tune  it  so  that  it 
sounds  exactly  in  unison  with  the  sound  of  a  C  tuning- 
fork,  and  having  made  sure  that  it  is  absolutely  cor- 
rect— no  beating  or  wavering  being  heard  when  the 
fork  and  the  pipe  are  sounding  together — you  may 
then  proceed  to  tune  the  C  immediately  below  that 
pipe ;  this  will  be  the  2  feet  C,  which  must  be  made 
to  give  exactly  the  same  sound— only,  of  course,  it 
must  be  an  octave  lower  in  pitch.  It  will  need  some 
care  to  obtain  perfect  accuracy,  as  there  is  always  a 
tendency  to  make  one  of  the  pipes  rather  sharper 
than  the  other.  Having  accomplished  this  satisfac- 
torily, you  will  see  that  the  next  note  on  our  scale 
which  is  to  be  tuned  is  the  G  pipe  between  these  two 
C  pipes ;  and  this  G  is  a  fifth  above  the  2  foot  C,  so  it 


Before  proceeding  further  with  our  tuning,  it  will  be 

well  to  try  a  chord  or  so  in  order  to  test  the  accuracy 

of  the  work  already  done.     The  chords  indicated  in 

the  tuning  scale  are  C,  E,  G  and  A,  C,  E.     If  the 

result      satisfactor)',  the  chords  sounding  neither  too 

harsh  nor  too  sweet,  we  proceed  to  tune  the  B,  which 

is  a  fifth  above  the  E  last  tuned,  and  make  it  two 

beats  flat  to  the  latter  note.     We  then  drop  to  the  B 

I   below,  and  tune  a  perfect  octave  ;  and  from  that  note 

J   ascend  a   fifth  to  F  sharp,  and  tune   that  note  two 

beats  flat  to  the  B.    From  F  sharp  we  drop  to  the 

I   F  sharp  below,  and  tune  a  perfect  octave,  and  from 

:   the  lower  F  sharp  we  ascend  a  fifth  to  C  sharp,  and 

!   tune  it  two  beats  flat.     We  now  proceed  to  test  by 

i  chords  again,  using  the  chords  A,  C  sharp,  E,  and 
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D,  F  sharp,  A.  These  beingfound  satisfactory,  from 
the  C  sharp  last  tuned,  ascend  to  the  C  sharp  above, 
and  tune  a  perfect  octave  ;  then  from  the  lower 
C  sharp  ascend  a  fifth  to  G  sharp,  and  tune  it  two 
beats  flat  to  the  lower  note.  From  G  sharp  we  then 
drop  to  G  sharp  below,  and  tune  a  perfect  octave, 
and  from  that  note  ascend  to  the  fifth  above,  which  is 
D  sharp,  and  tune  it  two  beats  flat ;  then  from  D  sharp 
ascend  a  fifth  to  A  sharp,  and  tune  that  two  beats 
flat.  From  A  sharp  we  drop  to  the  A  sharp  below, 
and  tune  a  perfect  octave,  and  then  from  the  lower 
note  ascend  a  fifth  to  F,  and  then  try  the  chords 
F  sharp,  A  sharp,  C  sharp,  and,  if  you  like,  the 
F  sharp  above.  Then  try  D  sharp,  F  sharp,  and 
A  sharp.  If  all  is  right,  the  next  fifth  from  F  to  O 
should  work  in  all  right  :  if  it  does  not  do  so,  you 
may  be  sure  there  is  something  wrong  in  your  tem- 
pering of  the  notes.  The  chord  F,  A,  C  may  also  be 
tried.  Amateurs  will  hardly  expect  to  get  the 
bearings  right  at  the  first  or  even  the  second  time 
of  trying,  as  tuning  is  an  operation  which  requires 
a  considerable  amount  of  practice  to  become  at 
all  proficient  in.  Accuracy  in  the  bearings  must, 
however,  be  obtained  before  proceeding  to  tune 
any  other  notes  from  them.  I  think  it  will  be  as 
well  if  I  recapitulate  the  notes  and  the  order  of 
tuning  in  a  condensed  form  : — C  down  to  C;  lower  C 
up  to  G ;  G  down  to  G  ;  lower  G  up  to  D  ;  D  up  to 
A  ;  A  down  to  A ;  lower  A  up  to  E  (chords  C,  E,  G  and 
A,  C,  E)  ;  E  up  to  B  ;  B  down  to  B  ;  lower  B  up  to 
F  sharp  ;  F  sharp  down  to  F  sharp  ;  lower  F  sharp 
up  to  C  sharp  (chords  A,  C  sharp,  E  ;  and  D,  F 
sharp,  A)  ;  C  sharp  up  to  C  sharp  ;  lower  C  sharp  up 
to  G  sharp  ;  G  sharp  down  to  G  sharp  ;  lower  G  sharp 
up  to  D  sharp  ;  D  sharp  up  to  A  sharp  ;  A  sharp  down 
to  A  sharp  ;  lower  A  sharp  up  to  F  (chords  F  sharp, 
A  sharp,  and  C  sharp  ;  and  D  sharp,  F  sharp,  and  A 
sharp,  and  F,  A,  and  C)  ;  F  up  to  C. 

Having  completed  the  bearings  satisfactorily,  you 
will  have  tuned  all  the  notes  comprised  in  the  \\ 
octaves,  from  F  sharp  up  to  C  sharp,  and  may  now 
proceed  to  tune  all  the  rest  of  the  notes,  both  above 
and  below  these  bearings  by  octaves  only,  and  after- 
wards test  the  whole  compass  by  means  of  the  same 
chords  as  those  previously  used,  with  the  addition  of 
any  other  which  you  may  think  fit.  Test  every  note 
in  the  treble  with  its  octave  and  fifteenth  below,  and 
every  note  in  the  bass  by  its  octave  and  fifteenth 
above  ;  the  result  in  every  case  should  be  perfect 
unison.  All  major  thirds  should  now  sound  slightly 
sharp  :  minor  thirds  slightly  flat  ;  fourths  slightly 
sharp,  and  fifths  flat  in  the  degree  already  mentioned. 

Having  got  the  Principal  thoroughly  well  tuned, 
tune  each  of  the  other  stops  perfect  to  the  Principal  ; 
taking  notice,  however,  that  the  pipes  of  the  8  feet 


stops  are  tuned  to  sound  an  octave  lower  than  the 
pipes  of  the  Principal,  which  stand  over  the  same 
channels  ;  and  also  that  the  Flageolet,  being  a  i  feet 
stop,  sounds  an  octave  above  the  Principal.  The 
Bourdon  may,  if  you  like,  be  tuned  from  the  Stopt 
Diapason,  as  it  sounds  two  octaves  below  the  Prin- 
cipal. The  Keraulophon  also,  being  a  delicate  toned 
stop,  should  be  tuned  from  either  the  Stopt  Diapason 
or  Lieblich  Gedacht.  It  is  best,  when  tuning,  after 
laying  the  bearings,  etc.,  to  tune  the  stop  furthest  away 
from  you,  which,  if  you  tune  from  the  front  of  the 
organ,  will  be  the  Open  Diapason  ;  then  tune  the  next 
stop  to  it,  and  so  on,  leaving  the  Flageolet  till  the  last. 
By  following  this  plan  you  avoid  having  to  reach  over 
stops  already  tuned,  a  proceeding  which  might  result 
in  putting  some  of  the  pipes  out  of  tune  again. 

As  a  final  caution  I  would  warn  the  amateur  not 
to  handle  the  pipes  more  than  necessary,  as  the 
warmth  of  the  hands  communicates  itself  to  the  pipes, 
and  when  they  have  cooled  down,  the  notes  will  be 
found  to  have  flattened  considerably,  although  when 
left  they  may  have  been  perfectly  correct  in  pitch. 

In  the  next  chapter  I  shall  treat  on  the  case,  design, 
and  decoration  of  the  show  pipes. 
{To  be  continued.) 
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II.— EASELS— (continued. ) 
HE  form  of  easel  depicted  in  Fig.  10 
is  one  of  very  great  utility,  because 
it  will  hold  either  a  large  or  small  pic- 
ture, and  likewise  permit  the  picture  to 
be  raised  or  lowered  without  removal, 
brushes,    also,     that    are    not     in     immediate 


use  may  be  laid  in  the  tray,  instead  of  laying  them 
about  on  stools,  chairs,  or  tables,  to  the  consequent 
daubing  of  these  articles  with  paint.  It  spoils  the 
pleasure  of  one's  visit  to  a  friend's  studio,  if  the  latter, 
in  his  off-hand  good-natured  carelessness,  tells  you  to 
"  take  a  seat,"  and  you  find,  subsequently,  that  you 
have  unwittingly  sat  on  one  that  had  been  previously 
occupied  by  his  paint  brushes.  His  clothes,  as  a  rule, 
reek  of  tobacco  smoke,  and  are  mottled  with  daubs  of 
paint  ;  not  so,  however, "with  yours,  for  you,  perhaps, 
in  the  pride  of  your  heart,  at  the  idea  of  being  under 
the  critical  gaze  of  an  artist,  have  made  yourself  look 
trim,  and  neat,  and  "spruce1'  for  the  occasion,  even, 
perhaps,  to  the  donning  of  your  "  Sunday  best"  suit 
of  "  superfine."  A  waggish  friend  of  mine,  whenever 
he  has  one  of  these  nervous-of-their-clothes  sort  of 
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visitors,  invariably    disconcerts   them  by   adding   to 
their    nervousness,  by   saying  :    "  Never  mind    your 
clothes,  my  friend,  I  always  keep  a  large  bottle  of 
turps  at  hand  to  cleanse  them." 
But   this   is  not  to 


S\r- 


of  better  quality  than  if  the  productive  qualities  of 
either  body  or  land  had  been  in  constant  requisition. 
These  few  remarks — and  they  are  true — are  for  the 
benefit  of  those  artists — and  there  are  many  such — 

who     think     manual 


our  purpose,  which 
is  to  describe  how  to 
make  the  form  of 
easel  shown  in  Fig. 
to.  This  rack  easel 
with  brush  tray,  when 
made  in  mahogany, 
is  sold  by  Messrs. 
Winsor  and  Newton 
from  a  guinea  and  a 
half.  If  the  materials 
for  our  home-made 
one  cost  one-third  of 
this  sum,  I  must  say 
the  novice  has  been 
extr avagan  t ;  of 
course,  the  time  and 
labour  is  not  reckon- 
ed ;  if  it  were,  and 
the  time  be  very  valu- 
able, the  ea~-el  might 
be  looked  upon  as 
costing  several 
guineas.  But  al- 
though the  artist 
might  think  he  had 
wasted  his  time  in 
making  the  easel,  he 
has  not  done  so,  how- 
ever, for  he  has 
gained  more  in  recu- 
peration of  physical 
energy,  which  really 
means  renewed 
vigour  and  interest 
in  his  artistic  la- 
bours, than  if  he  had 
employed  these  hours 
in  painting  at  his  pic- 
ture ;  in  fact,  a  few 
hours  now  and  again 
diverted  to  such 
work  as  the  amateur 

carpentry    described  FIG-  10. — back  easel  with  brush  tray 

in  these  papers,  are  so  beneficial  to  the  constitution, 
and  are  recreative  in  the  true  sense  of  the  word,  just 
as  much  as  the  lying  fallow  for  a  few  months  of  the 
farmer's  broad  acres  of  land.  In  both  cases  rest  is 
obtained,  and  the  future  work  to  be  obtained  from  the 
human  body,  and  the  crops  from  the  unfilled  land,  aie 


labour  degrading  to 
their  artistic  taste. 
Poor  chappies  ! 

To  construct  the 
easel,  Fig.  10,  select 
a  12  foot  board  as 
free  from  knots  as 
possible ;  if  in  the 
rough  do  not  trouble 
to  plane  it  up,  but 
leave  the  planing  to 
be  done  when  it  is 
cut  up  into  the  several 
pieces  for  the  easel. 
It  is  far  better,  how- 
ever, to  purchase  the 
board  ready  planed 
both  sides,  the  cost 
is  but  a  trifle  more. 
This  board  should 
be  \  inch  thick. 
Cut  a  strip  3|  inches 
wide  down  the  whole 
length,  and  saw  a 
thin  strip  in  two, 
each  piece  being  6 
feet  long  ;  they  are 
to  serve  for  the  pieces 
a  and  B.  Plane  up 
the  edges  true,  and 
just  enough  to  leave 
them  3  inches  wide 
exactly  ;  yi  inches 
from  one  end  of  each 
of  these  strips  make 
a  cross-cut  with  the 
saw,  I  inch  deep,  at 
right  angles  to  the 
edges,  make  another 
cut  parallel  to  this 
one.  also  §  inch  deep 
and  10  inches  from 
the  end.  Use  the 
chisel  and  pare  away 
the  wood  between  these  saw  cuts.  This  will  allow 
the  butt-joint  of  the  cross-piece  D  to  fit  in.  In  using 
the  chisel,  it  will  be  better  to  do  so  across  the  grain 
of  the  wood,  so  as  not  to  bruise  the  edges  when  the 
saw-cuts  were  made,  else  the  joint  will  not  be  neat  and 
true.     Be  careful  not  to  exceed  ■$  inch  deep.    Reverse 
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the  ends  of  these  6 
feet  strips,  and 
make  similar  cross- 
cuts 6  inches  and 
S^  inches  respec- 
tively from  the  end, 
and  chisel  away 
the  wood  between 
them.  This  is  to 
allow  the  fixing  of 
the  ends  of  the  bot- 
tom cross-bar  E. 

The  top  ends  of 
A  and  B  can  be  left 
square,  cut  to  a 
point  or  rounded 
off,  as  shown  in 
illustration,  accord- 
ing to  fancy.  Saw 
another  strip,  3^ 
inches  wide,  off  the 
board,  and  cut  a 
piece  5  feet  S  inches 
long  off  this  strip, 
tral   upright   C. 


II.— FITTING    TOP    RAIL    AND    TOP    OF    CENTRAL    UPRIGHT. 
METHOD  OF  HINGING  STRUT  TO  CENTRAL  UPRIGHT.      FIG.    16.- 
BRACKET  FOR  TRAY. 


This  piece  is  to  serve  for  the  cen- 
Plane  each  edge  of  this  until  the 
width  is  exactly  3  inches ;  at  one  end  of  this  upright 
cut  the  butt-joint  F,  Fig.  12.  Make  a  cut  with  the  saw, 
i\  inches  from  the  end  and  \  inch  deep,  and  smooth 
up  the  joint.  The  way  this  joint  is  made  with  the 
cross-bar  E  is  shown  by  the  back  view  of  the  easel, 
given  in  Fig.  12,  at  F.  This  central  strip  c  rises 
2  inches  above  the  outside,  over  a  and  B,  consequently 
for  the  cross-bar  D  to  be  fixed  to  it,  the  saw  cuts 
must  be  made  oj  inches  and  1  foot  from  the  end 
respectively  'see  C,  Fig.  11.) 

This  central   upright  C  is  not  yet  done   with,  for 
the  strip  of  metal  has  yet  to  be  fixed,  and   also  a 


channel  in  each 
side  (see  H  H,  Fig. 
■3)  gouged  out  to 
allow  the  tongues 
1  1  of  the  sliding 
panels  J  J  to  move 
up  and  down  in  this 
channel,  is  \  inch 
wide  and  f  inch 
deep,  and  is  made 
in  the  centre  of  the 
t  h  r  e  e-q  uarters 
thickness  of  C.  It 
must  be  cut  true 
and  neat,  else  the 
panels  will  not  slide 
easily.  Place  c  in 
the  bench  vice,  and 
divide  the  J  inch 
thickness  into  three 
strips,  each  \  inch 
wide,  by  means  of 
lead  pencil  lines. 
Then  with  a  sharp  knife  cut  into  the  wood,  following 
exactly  these  lines.  Then  with  \  inch  gauge  cut  the 
channel.  This  channel  should  not  be  cut  the  whole 
length  of  the  strip  C,  but  only  to  within  1  foot  3  inches 
of  the  top,  and  5  inches  from  the  bottom  ends  of  it. 
Instead  of  cutting  this  channel,  two  strips  of  sheet 
metal,  2  inches  wide,  may  be  fastened  to  the  panels 
J  J,  so  as  each  to  lap  1  inch  over  the  central  upright  C 
(see  L  L,  Fig.  14).  These  strips  guide  the  panels,  but 
they  do  not  keep  them  so  steady  when  sliding  as  the 
channel  and  tongue.  Similar  strips  can  be  fastened 
so  as  to  lap  over  the  uprights  A  and  B.  In  place  of 
metal,  thin  strips  of  hard  wood  may  be  used. 

To  preserve  the  notches  from  wear  and   tear,  for 
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the  spring  catch  M,  a  strip  of  metal,  usually  brass,  is 
fastened  to  the  face  of  c.  A  strip  of  zinc,  i^  inches 
wide,  and  about  4  feet  6  inches  long,  will  answer  the 
purpose  equally  well.  The  holes  in  this  piece  of  zinc 
can  be  easily  punched  out  by  the  tyro,  or  it  will  not 
add  much  to  its  cost  to  get  this  done,  when  it  is  pur- 
chased, by  the  zincworker.  The  holes  in  it  should  be 
about  i  inch  wide  and  $  inch  high.  This  strip  of 
metal  should  be  sunk  into  the  surface  of  C,  so  as  to  be 
flush  with  it,  and  also  the  wood  cut  away  where  these 
holes  are. 

When  C  is  finished  with,  the  strut  N  may  be  pro- 
ceeded with ;  but  this  is  not  to  be  fixed  in  position 
until  the  remainder  of  the  easel  is  put  together.  This 
strut  is  3  inches  wide  and  is  5  feet  4  inches  long.  It 
is  hinged  to  the  central  upright  c,  as  shown  in  Fig.  11, 
and  Fig.  15  at  O.  The  next  step  is  to  proceed  with  the 
cross-bars  D  and  E.  These  are  each  2  feet  6  inches 
long,  2h  inches  wide,  and  of  course  jj-  inch  thick.  For 
the  cross-bar  D,  cut  off  a  strip  2  feet  6  inches  from  the 
remainder  of  the  board,  plane  it  up,  and  then  from 
each  end  cut  the  butt  joints,  P  p,  Fig.  11. 

After  what  has  been  said  as  regards  the  cutting  of 
these  joints,  together  with  the  dimensions  given  in  the 
figure,  no  furtherdescriptionof  these  pieces  is  necessary, 
except  to  point  out  that  in  this  piece  D,the  cuts  for  the 
letting  in  of  the  central  upright  c,  is  on  the  same 
side  as  the  cuts  for  the  uprights  A  and  B  ;  whereas 
in  the  bottom  cross-piece  E,  the  cuts  for  C  are  on  the 
reverse  side  (see  R  and  Q  Q,  Fig.  12).  The  cross-bar 
E  likewise  needs  no  further  description.  It  is  2-1  inches 
wide,  2  feet  6  inches  long,  the  butt  joints  are  3  inches 
by  3  inches  by  I  inch. 

The  panels  J  J  next  engage  our  attention.  Their 
dimensions  are  9  inches  deep,  by  ioj-  inches  wide,  by 
■J  inch  thick  ;  if  a  tongue  is  made  within  (see  Fig.  13), 
they  arc  lo:J  inches  wide.  They  should  be  of  some 
hard  wood  as  mahogany,  if  procurable,  to  prevent  them 
warping,  and  also  working  easily  in  the  groove.  These 
panels  should  be  planed  up  smooth,  and  their  edges  cut 
true.  The  tray  S  is  to  be  fixed  to  them  after  they  are  in 
position.  This  tray  is  2  feet  6  inches  long,  6  inches 
wide,  and  jf  inch  thick,  and  to  prevent  the  picture 
frame  slipping  off,  or  to  lay  the  brushes  in,  a  groove 
T  is  gouged  out  along  its  front  edge,  or  a  strip  of 
wood  to  rise  7  inch  or  so,  may  be  screwed  to  the 
front  of  it.  However,  before  proceeding  with  this  tray, 
ihe  other  parts  of  the  easel  have  to  be  put  together. 

In  the  first  place,  make  some  good  clear  strong 
glue,  slightly  warm  the  joints  of  the  cross-bar  E,  brush 
some  glue  on  them,  and  also  on  those  parts  where 
they  are  10  be  fixed  to  the  uprights  A  and  B,  and  fasten 
this  cross-bar  to  these  uprights.  This  operation  .is 
best  done  on  the  floor.  While  the  glue  is  still  warm, 
screw  these  pieces  together,  |  inch  screws  are  all  that 


are  needed.  Their  position  is  shown  in  Fig.  12.  Two 
in  each  joint  will  be  sufficient.  Screw  them  well 
"  home,"  i.e.,  tight.  When  the  glue  has  set  in  these 
joints,  glue  the  joint  F  of  the  upright  c.  Be  careful 
that  this  is  kept  equidistant  from  A  and  B  (this  is  done 
by  means  of  wedges).  When  this  joint  has  set,  glue 
the  cross-bar  D  in  a  similar  manner,  and  screw  it  to 
the  three  uprights  A,  B,  c.  If,  however,  a  channel 
and  tongue  is  used  for  the  panels  J  j,  they  must  be 
placed  in  position  before  this  cross-bar  D  is  fixed, 
otherwise  they  would  have  to  be  "sprung  "  into  posi- 
tion, which  is  sure  to  "start"  the  joints  to  some 
extent. 

After  the  three  pieces,  A,  B,  c,  and  two  cross-bars, 
D  and  E,  are  fixed  and  firm,  together  with  the  panels 
in  position,  the  tray  S  should  be  fitted  to  the  easel ; 
previous  to  fixing  this  tray  to  the  panels,  the  catch  M 
should  be  screwed  on.  Be  careful  that  it  is  in  the 
centre  (from  end  to  end),  otherwise  it  will  not  fasten 
in  the  holes. 

To  fix  these  trays,  two  angle  brackets,  3  inches 
wide  by  -}  inch  thick  (of  iron,  because  the  whole 
weight  of  the  picture  is  borne  by  them),  are  screwed 
to  the  panels  J  J,  one  to  each,  midway  between  the 
uprights  A  and  B,  and  the  central  one  E.  These 
brackets  are  5  inches  by  4  inches.  The  5-inch 
bracket  is  screwed  to  the  panel  (see  Fig.  16),  by 
means  of  J  inch  stout  screws,  and  the  tray  is  after- 
wards screwed  on  to  them  from  underneath  with  J 
inch  screws  also. 

The  final  work  is  to  hinge  on  the  strut  N  ;  a  hinge, 
3  inches  wide  and  2  inches  in  each  flange,  will  be 
suitable.  Its  method  of  fixing  is  shown  by  Figs.  II 
and  15. 

( To  be  continued?) 
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VIII.— FIGURE  AND  ANIMAL  CARVING— CONCLUDING 
REMARKS, 

IGURE  carving  and  the  representation  of 
the  human  form  either  in  relief  or  in 
statues,  is,  without  doubt,  the  highest 
branch  of  the  wood-carver's  art,  and  I 
have  for  this  reason  deferred  my  remarks 
respecting  it  to  the  last  paper  in  this  series  of  articles 
on  Wood-carving. 

There  are  many  difficulties  to  be  mastered  and 
disappointments  to  be  borne  before  the  amateur  will 
be  able  to  represent  accurately  in  wood  the  "  human 
form  divine."  Generally  speaking,  it  will  be  found  ad- 
visable in  both  animal  and  figure  carving  to  conven- 
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tionalize  the  design  to  a  certain  extent.  We  find 
frequent  examples  of  this  style  of  decoration  in  the 
Greek  style,  where  figures  and  animals  are  represented 
with  their  extremities  finished  in  leafage  and  scroll- 
work. There  are  numerous  cases  in  which  the  human 
form  treated  in  a  conventional  manner  may  be  judi- 
ciously and  effectively  introduced  among  other  deco- 
rative features  either  to  give  a  symbolical  meaning  or 
to  enable  the  wood-carver  to  obtain  a  more  extended 
area  for  the  exercise  of  his  skill  than  can  be  obtained 
by  the  use  of  foliated  forms  alone. 

In  the  earliest  ages  of  ornament  we  find  figures 
and  animals  introduced  to  give  variety  to  ornamenta- 
tion, but  they  are  in  nearly  all  cases  intermixed  with 
foliage  forms.  In  the  Greek 
style  examples  often  occur 
of  the  human  figure  being 
introduced     in     an     orna- 
mental as  well  as  a  "  sculp- 
turesque "       manner        in 
combination     with     scroll 
foliage,   and   the    Romans 
carried   the   principle   still 
further  by  combining  the 
figure  with  the  foliage  itself. 
The    practice    of  intro- 
ducing animals,  birds,  and 
grotesque   figures  in  order 
to  give  life  and  variety  to 
ornamentation  has  been  a 
common    one     with    most 
designers,  both  ancient  and 
modern,  and  in  the  Renais- 
sance style  such  combina- 
tions occur  frequently,  an 
example  of  which    I   have 
given   in  Fig.   51.     Before 
proceeding  to  describe  the  method  to  be  adopted  in 
the  carving  of  these  designs,  I  wish  to  give  a  few  hints 
respecting  the  introduction  by  the  amateur  of  animal 
forms  in  his  designs.     There  need  be  no  limit  to  the 
formation  and  designing  of   either  the  conventional 
animal  forms  or  the  grotesque,  provided  the  ordinary 
laws  of  good  taste  be  not  infringed.      For  instance,  if 
grotesque   or  animal  forms  are   introduced   into   the 
design,  either  by  combining  the  monsters  in  the  scrolls 
or  by  placing    the   animals    upon    the    tendrils    of 
plants,  it  is  obviously  necessary  to  proportion  them 
accordingly.      Besides    figures,    a    good   many  other 
forms  have  from  time  to  time  been  introduced  as  aids 
to   decoration  ;   and  in   many   examples   of  Grinling 
Gibbon's  work,  not  only  dead  game,  but  also  the  im- 
plements of  the  chase  have  been  introduced,  although, 
perhaps,  this  can  hardly  be  termed  or  considered  a 
high-class  method  of  ornamentation.    In  the  examples 
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shown  in  Figs.  51  and  52,  the  human  form  is  in  combi- 
nation with  foliage,  etc.  In  this  description  of  work 
the  same  process  is  gone  through,  as  previously 
described.  The  design  is  traced  on  the  surface  of 
the  wood,  then  roughly  "  blocked  "  in  with  a  quick 
tool,  taking  particular  care  to  preserve  a  few  points  to 
work  by.  In  carving  any  piece  of  work,  however, 
which  involves  a  great  amount  of  labour,  and  is  in  high 
relief,  I  should  most  strongly  advise  the  amateur  to 
always  model  the  design  first  of  all  in  clay,  so  as  to  get 
a  general  idea  of  the  effect ;  or,  if  clay  is  not  available, 
cut  in  the  design  roughly  in  any  soft  wood,  such  as 
deal.  This  advice  may  at  first  sight  appear  to  entail  a 
great  amount  of  additional  labour,  but  in  the  end  the 
extra  work  will  be  amply 
repaid,  as  the  work  will  be 
facilitated  in  every  way. 

Both  the  callipers,  Fig.  47, 
and  spring  dividers,  Fig.  48, 
as  well  as  a  useful  little  con- 
trivance technically  known 
as  the  "  gallows,"  will  be  re- 
quired in  the  working.  The 
latter  is  particularly  useful 
for  ascertaining  the  correct 
depths  of  the  hollows,  and 
is  easily  made.  Fig.  49, 
gives  a  good  idea  of  what 
it  is  like,  the  wooden  pin  a 
working  rather  tightly  in  the 
socket  so  as  to  remain  at 
any  fixed  depth.  The  spring 
dividers  and  callipers  can 
be  obtained  for  a  small  sum 
from  any  dealer  in  tools. 
In  the  case  of  both  the 
human  figure  and  animal 
forms,  every  care  must  be  taken  to  preserve  the  balance, 
otheiwise  the  effect  will  not  be  good.  In  carving,  as 
in  painting,  it  is  a  waste  of  time  to  endeavour  to  faith- 
fully copy  small  details — the  hair  on  animal  forms  and 
the  feathers  of  birds  must  be  carved  with  a  view  to 
the  general  effect.  Bent  files  or  "  rifflers,"  as  in  Fig.  50, 
are  very  useful  for  improving  the  effect  of  the  hair, 
etc.,  in  animal  forms.  These  files  can  be  obtained 
from  Mr.  Lun:,  of  Hackney  Road,  and  from  most  tool 
dealers.  In  carving  grotesques,  etc.,  it  is  better  to 
avoid  a  too-smoothly  finished  surface  on  the  work.  In 
concluding  this  series  of  articles  on  Wood-carving,  I 
would  call  the  attention  of  all  amateurs  to  the  follow- 
ing rules  to  be  observed.  First  of  all,  bear  in  mind 
utility  should  be  considered  before  ornament,  and  that 
all  decoration  which  interferes  with  the  usefulness  of 
the  article  decorated  is  objectionable.  In  carved  work 
all  ornament  should  be  worked  out  of  the  solid  mate- 
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rial, and  not  added  to  it.  For 
instance,  the  decoration  of  a 
panel  should  be  carved  out  of  the 
solid,  and  not  worked  separately 
and  afterwards  glued  upon  it.  The 
true  principle  of  ornament  is  to 
serve  to  enrich  the  object  orna- 
mented, and  whilst  this  principle 
is  adhered  to  the  object  cannot 
be  over-ornamented.  In  foliage 
designs  always  bear  in  mind  that 
the  ornament  should  be  founded 
upon  geometrical  forms,  and  let 
the  natural  growth  be  adhered  to, 
branches  and  scrolls  always  being 
made  to  flow  in  their  growing  di- 
rection. As  I  before  mentioned,  forms  of  plants,  animals, 
leaves,  etc.,  cannot  be  literally  copied  in  the  wood,  but 
must  be  treated  conventionally,  and  the  amount  of 
this  conventionality  depends  to  a  great  extent  upon 
the  nature  of  the  wood — whether  coarse  or  fine 
grained,  or  the  distance  that  the  object  is  to  be  placed 
from  the  eye.  Care  should  also  be  taken  to  avoid 
violent  contrasts  in  light  and  shade,  and  in  under- 
cutting work  carved  out  of  the  solid.  The  under- 
cutting must  not  be  overdone,  otherwise  the  ornament 
will  appear  to  have  been  inserted  or  glued  into  its 
position,  and  the  effect  will  be  spoiled.  Avoid  extreme 
complicated  designs,  and  endeavour  to  attain  simplicity 
in  composition,  combined  with  elegance,  and  make  all 
leading  lines  flow  smoothly.  Branch  lines  should  not, 
in  foliage,  break  off  too  abrupt1)'  from  the  leading 
stems. 

Work  is  sim- 
ply  thrown 
away  if  it  is 
employed  in 
elaboration  of 
detail  on  an  ob- 
ject that  is  to  be 
placed  at  a  dis- 
tance from  the 
eye,  and  the 
carving  should 
be  simplified  ac- 
cording to  the 
height  at  which 
it  is  to  be 
placed. 

Designs 
tended     to 
carved 
coarse  -  grained 
wood,    such    as 
oak,  are  unsuit- 
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able  for  the  finer-grained  boxwood 
or  ebony,  and  it  may  be  taken  as 
a  general  rule  that  the  coarser 
the  grain  the  broader  the  treat- 
ment, and  the  greater  the  con- 
trast of  light  and  shade  required. 
By  paying  strict  attention  to 
these  hints  the  amateur  will  be 
able  to  avoid  at  least  some  of 
the  errors  so  frequently  com- 
mitted by  amateur  wood-carvers, 
and  if  he  has  a  taste  for  draw- 
ing, he  will  be  able  to  make  his 
own  designs.  Unfortunately, 
good  designs  suitable  for  wood- 
carving  are  difficult  to  pro- 
cure, and  the  carver  is  obliged,  unless  possessed  of 
originality,  to  copy.  I  would  not  advise  any  of  my 
readers  to  adopt  originality  simply  for  the  sake  of 
novelty,  although,  of  course,  any  design  must  of  neces- 
sity be  defective  if  applied  indiscriminately  to  different 
objects.  I  have  endeavoured  throughout  these  articles 
to  describe  briefly  the  most  important  points  connected 
with  wood-carving  that  are  of  interest  to  the  amateur, 
leaving  him  to  modify  or  adapt  them  to  his  own 
purposes. 

The  suggestions  I  have  given  are  all  practical,  and 
are  the  result  of  my  own  experience,  and  will,  I  trust, 
prove  of  service  to  some,  at  least,  of  the  many  readers 
of  Amateur  Work.  I  have  endeavoured  to  describe 
the  various  tools  and  appliances  that  are  used  by  the 
wood  carver,  and  the  different  purposes  that  they  are 

made  to  serve, 
as  clearly  as 
possible,  and  I 
have  also  sought 
in  as  complete  a 
manner  as  may 
be  managed  by 
description  only 
to  show  the  ama- 
teur both  when 
and  how  they 
should  be  used. 
I  have  also  men- 
tioned the  diffe- 
rent kinds  of 
wood  that  are 
best  suited  for 
wood  -  carving. 
Any  further  ex- 
planation I  will 
gladly  give  in 
"  Amateurs  in 
Council." 


52.— CONVENTIONAL   ARRANGEMENT   OF  HUMAN   FIGURE,    ANIMAL,    AND 
FOLIAGE   FORMS. 
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By  THE  EDITOR. 


ESSRS.  BEMROSE  &  SONS,  23,  Old  Bailey, 
London,  E.C.,  and  Irongate,  Derby,  have  sent 
me  a  number  of  specimen  sheets  of  their  copy- 
right Wood-Carving  Designs,  for  the  use  of 
amateurs  and  others,  including  panels,  drawer- 
fronts,  pilasters,  mouldings,  tablets,  pads,  friezes,  etc.,  with  de- 
signs for  furniture  in  full-sized  working  drawings  with  sections. 
The  sheets  are  numbered,  and  are  supplied  separately  at  6d. 
per  sheet.  The  designs  are  bold  and  well-executed,  and  are 
managed  with  such  a  clever  and  truthful  manipulation  of 
light  and  shadow,  that  the  amateur  will  experience  little,  if 
any,  difficulty  in  reproducing  them  in  the  wood.  Sheets  1 
to  7  comprise  mouldings,  23  in  number,  suitable  for  friezes 
or  drawer-fronts,  and  many  of  them  may  be  made  available 
for  the  ornamentation  of  mouldings  in  cornices  surmount- 
ing bookshelves.  Sheets  S  and  9  contain  6  base  mouldings  ; 
Sheet  10,  a  moulding,  2  pilaster  caps,  and  2  tablets  ;  Sheet 
16  comprises  3  cornices;  Sheets  17,  iS,  19,  are  devoted  to 
patterns  for  pilasters ;  Sheets 
25,  25,  27,  2S,  29,  to  drawer- 
fronts,  some  of  the  patterns, 
however,  being  equally  suitable 
for  pilasters  and  friezes.  Sheet 
33  contains  6  tablets  ;  Sheet 
36,  4  pads,  and  Sheet  37,  4 
pilaster  caps.  Sheets  39  to  50 
inclusive,  are  devoted  to  pa- 
nels, large  and  small,  squareand 
oblong  :  some  geometric,  some 
in  scroll  patterns,  and  some 
exhibiting  foliage,  the  greater 
part  being  suitable  for  relief  or 
diaper.  Sheet  56  is  a  design  for  the  centre  of  a  cabinet  back 
in  foliage.  I  have  described  the  contents  of  the  sheets  at 
length,  as  far  as  space  will  allow,  as  an  assistance  to  my 
readers  in  sending  for  any  that  they  may  require.  Numbers 
that  are  not  named  above  are  apparently  not  yet  filled  up. 

"Good  wine  needs  no  bush,"  and  accordingly  "The 
Journal  of  Decorative  Art,"  which  has  frequently  been 
mentioned  in  these  pages,  requires  no  recommendation  from 
me.  I  strongly  advise  those  of  my  readers  who  are  inte- 
rested in  mural  decoration"  to  purchase  Part  37  for 
January,  1884,  for  the  sake  of  the  full-sized  working  draw- 
ing of  the  Bird  Frieze  that  is  given  therewith.  Parts  38 
and  39  contain  instalments  in  due  continuation  of  the  interest- 
ing description  of  the  Varnish  Enamel  System  of  Painting 
on  Glass,  and  other  valuable  papers,  designs,  etc. 

Many  of  my  readers,  perhaps,  have  seen  the  book  which 
tells  the  story  of  a  penny  which  became  ,£1,000,  Dut  few»  I 
imagine,  have  yet  made  acquaintance  with  a  pamphlet  en- 
titled, "A  Strange  Life,  or  the  Philatelical  Millionaire  ;  and 
How  a  Fortune  was  made  by  One  '  Penny  Postage  Stamp,'  " 
being  the  true  biography  of  J.  \V.  Palmer,  the  well-known 
philatelist,  who  amassed  a  fortune  of  £20,000  by  honestly 
using  his  one  great  talent,  "a postage  stamp."  The  price  of 
;he  pamphlet,  which  contajns  a  photograph  of  this  eminently 
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fortunate  stamp  fancier  and  collector,  is  6d.,  post-free  7d.  It 
is  a  good  book  for  boys,  because  it  is  a  practical  exposition 
of  the  truth,  that  small  beginnings  often  lead  to  great  endings, 
and  teaches  us  that  whatever  may  be  our  calling,  industry 
and  assiduity  in  following  it  up  may  be  attended  with  great 
successes.  I  do  not  say  must,  for  success  is  not  given  to  all, 
however  it  may  be  deserved.  Nevertheless,  "  whatsoever  thy 
hand  findeth  to  do,  do  it  with  thy  might."  The  writer  ex- 
poses the  system  of  stamp  forgers,  and  puts  his  readers  on 
their  guard  against  the  products  of  their  perverted  ingenuity. 
Mr.  T.  Gilbert  Bowick,  of  Stafford  Lodge,  Southend, 
Bedford,  Fellow  of  the  Royal  Meteorological  Society,  has 
sent  me  a  copy  of  a  short  article  from  his  pen  relating  to  1  >r. 
Carter  Moffat "s  wonderful  discovery,  the  "  Ammoniaphone,' 
for  the  production  of  artificial  (condensed)  Italian  air.  By 
analysing  air  obtained  in  different  parts  of  Italy,  Dr.  Moffat 
has  found  that  it  contains  a  greater  quantity  of  free  ammonia 
than  exists  in  the  air  of  any  other  part  of  the  world.  It  is  to 
this  that  he  attributes  the  superiority  of  the  Italians  as 
singers.  His  experiments  have  led  to  the  construction  of  an 
instrument  which  he  calls  the  Ammoniaphone,  and  which 
contains  an  absorbent  mate- 
rial saturated  with  peroxide  of 
hydrogen,  combined  with  con- 
densed ammonia  and  other  in- 
gredients through  which  a 
current  of  air  is  drawn  into  the 
lung-;.  The  use  of  this  instru- 
ment improves  the  voice,  and 
expands  and  strengthens  the 
lungs  and  chest,  and  it  is  said  to 
be  of  benefit  in  cases  of  whoop- 
ing-cough and  bronchitis,  and 
even  in  consumption.  Mr.  Bo- 
wick says  : — "Dr.  Carter  Mof- 
fat's voice  was  originally  very  weak,  harsh,  and  destitute  of 
intonation.  By  the  use  of  the  Ammoniaphone,  it  has  now 
become  a  pure  tenor  of  extraordinary  range."    I  do  not  think 

1  am  wrong  in  saying  that  Mr.  Bowick  will  send  his  article 
or  give  any  information  on  the  subject  to  such  of  my  readers 
who  may  wish  for  it.  For  this  reason  I  have  given  his  address 
above. 

Mr.  Thomas  J.  Syer,  the  founder  and  energetic  conductor 
of  the  Finsbury  School  of  Amateur  Mechanics,  Finsbury 
Square  Buildings,  Cliiswell  Street,  London,  E.C.,  has  sent 
me  his  new  catalogue,  which  all  amateurs  should  have.  His 
price  list  contains  many  appliances  and  requisites  for  amateurs 
which,  I  think,  cannot  be  obtained  elsewhere.  His  Regis- 
tered Portable  Bench,  with  "  Standard"  Instantaneous  Grip 
Vice,  Screw  Rising  Top,  and  Patent  Bench  Knile,  is  now  sold 
at  £3  12s.,   full  size,    i.e.,   6  ft.  by  I  ft.  10  in.  by  3  in.,  and 

2  ft.  6  in.  high  ;  and  £3  3s.,  amateur's  size,  which  is  4  ft. 
6  in.  by  1  ft.  6  in.  by  3  in.,  but  the  extra  length  and 
breadth  of  the  large  size  is  worth  much  more  to  the  wood- 
worker than  the  extra  money  asked  for  it.  While  calling 
attention  to  his  stock  of  excellent  tools,  I  may  also  mention 
that  all  kinds  of  wood  and  ivory  are  supplied  by  him  for 
carving,  turning,  and  cabinet  purposes,  and  that  the  amateur 
can  prucure  from   him   planing-boards,   single  and  double 
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shooting  and  jointing-boards,  mitre-cutting  blocks,  mitre 
shooting-boards,  truing  sticks,  straightedges,  try  squares  in 
steel  and  wood,  and  a  remarkable  specialty  in  an  improved 
raised  carving-board  :  a  most  valuable  appliance  for  amateur 
carvers.  Sly  wood-working  readers  are  requested  to  note 
these  things,  for  they  are  often  wanted  in  a  hurry,  and  when 
the  want  occurs  one  is  puzzled  where  to  go  to  get  the  article 
required.  Country  amateurs  visiting  London  should  not  fail 
to  pay  a  visit  of  inspection  to  Mr.  Syer's  practical  school  of 
mechanics.  They  will  not  fail  to  carry  away  with  them  many 
new  and  useful  ideas  about  carpentry  and  joinery — how  it 
ought  to  be  done,  and  how  to  do  it. 

Amateurs  who  do  much,  or  little,  in  frame-making,  should 
call,  if  they  have  the  opportunity,  or  send,  if  they  cannot 
call,  to  Mr.  Gus.  Rochefort,  29,  Basing/tall  Strut,  E.C., 
who  does  anything  in  the  way  of  framing  paintings,  engrav- 
ings, screens,  needlework,  etc.,  in  the  best  possible  style,  ex- 
peditiously and  cheaply.  He  will  supply  amateur  frame- 
makers  at  the  lowest  prices,  with  mouldings,  glass  rings, 
mounts,  brads,  and  Oxford  frame  and  room  mouldings.  A 
specimen  of  his  work,  which  is  now  before  me,  consists  of  an 
oak  frame,  <)\  in.  by  75  in.  by  IS  in.,  outside  measurement, 
the  breadth  of  the  frame  being  I  inch.  Within  the  frame  is 
a  glass  and  oak  mount  with  gilt  edge  cut  to  show  an  oval 
5J  in.  by  3S  in.,  suitable  for  a  large-sized  photograph. 
Attached  to  it  is  a  backboard  with  brads  for  fixing  it,  two 
rings,  and  a  yard  of  picture  cord.  Mr.  Rochefort  will  send 
a  similar  frame,  which  cannot  be  bought  for  less  than  2s.  6d. 
at  any  retail  shop,  to  any  reader  of  AMATEUR  Work  on  re- 
ceipt of  12  stamps.  I  am  afraid  that  if  many  of  my  readers 
take  advantage  of  Mr.  Rochefort's  very  liberal  offer,  he  will 
be  a  loser  to  a  considerable  extent,  but  that  is  his  business, 
and  not  mine.  He  will  supply  the  oak  moulding  of  which 
the  frame  is  made  in  lengths,  and  oak  mounts  of  any  size  or 
shape  in   small   quantities  at  wholesale  price  to  readers  of 

Amateur  Work  only. 

Mr.  George  Rees,  Savoy  House,  115,  Strand,  IV.  C,  has 
sent  me  a  specimen  of  some  cheap  engravings  that  he  has  on 
sale,  and  which  are  well  worth  the  attention  of  amateurs 
who  are  in  want  01  pictures  to  frame  that  are  worth  framing, 
and  afford  an  excellent  means  of  home  decoration  at  trilling 
cost.  The  specimen  about  which  I  am  writing  is  a  mezzotint 
engraving  by  F.  Hunter,  from  a  painting  by  II.  Wilde,  and 
was  published  by  Mr.  Rees,  Jan.  7,  1S83.  It  is  entitled, 
''Letting  the  Cat  out  of  the  Bag,"  and  represents,  as  the 
name  implies,  a  little  kitten  issttant  from  a  leather  hand-bag. 
The  engraving  itself  is  13  in.  by  10:}  in.,  but  including  the 
margin  it  is  24  in.  by  17^  in.  I  have  called  attention  to  the 
date  of  publication  to  show  that  Mr.  Rees'  engravings  are  of 
recent  origin,  and  not  productions  taken  from  impres- 

sions of  old  and  worn  plates  transferred  to  stone.  The  price 
of  the  engraving  before  me  is  Is.  6d. 

But  it  must  not  be  supposed  that  Mr.  Rees  deals  in  cheap 
engravings  only.  On  the  contrary,  his  stock  contains  some 
of  ihe  choicest  engravings  and  etchings  by  the  best  engravers 
from  paintings  from  some  of  the  most  eminent  artists  of  the 
present  day,  and  I  strongly  recommend  every  one  who  is  fur- 
nishing, and  can  spare  a  few  pounds  for  pictures,  to  pay  a 
visit  to  Savoy  House.   Among  the  most  noticeable  features  of 


the  more  expensive  part  of  Mr.  Rees'  stock,  a  magnificent 
engraving  of  "The  Lions  at  Home,"  by  Rosa  Bonheur,  is 
pre-eminent.  This  represents  a  lion,  lioness,  and  cubs  in 
their  lair  in  some  desert  fastness,  visited  only  by  its  tenants, 
in  repose,  and  satisfied,  as  is  amply  proved  by  the  tokens  of 
the  flesh-winner's  prowess  that  lay  scattered  around.  The 
cost  of  an  artist's  proof  is  £&  Ss.,  but,  if  I  am  not  mistaken, 
these  are  all  subscribed  for,  and  therefore  unattainable.  I  am 
not  able  to  state  the  price  of  ordinary  impressions  from  the 
plate,  but  anyone  may  easily  learn  by  sending  a  line  to  Mr. 
Rees.  To  myself,  for  reasons  which  I  may  not  mention 
here,  this  picture  is  possessed  of  a  sad,  but  special,  interest ; 
but  there  was  another,  which  was  even  more  attractive  to 
me,  as  an'  Englishman  who  loves  and  respects  his  national 
flag,  and  likes  to  see  it  well  to  the  front  in  every  quarter 
of  the  world,  whether  in  peace  or  in  war.  The  engrav- 
ing to  which  I  am  alluding  is  from  a  new  historical  picture 
by  Seymour  Lucas,  entitled,  "The  Armada  in  Sight." 
Gathered  on  the  Hoe,  that  overlooks  Plymouth  Sound,  mid- 
way between  theembouchures  of  the  Tamar  and  the  Laira,  with 
Mount  Batten  and  the  wooded  slopes  of  Mount  Edgcumbe 
in  the  distance,  are  Drake,  and  Raleigh,  and  Hawkins,  and 
Lord  Howard  of  Effingham,  and  other  Elizabethan  admirals 
and  sea-captains,  awaiting  the  threatened  coming  of  the 
Spanish  Armada.  The  news  of  its  approach  has  been 
brought ;  the  beacon  hard  by  has  just  been  lighted,  and  fiery 
tongues  of  lambent  flame  are  thrusting  themselves  through 
the  dense  black  canopy  of  smoke  that  rises  slowly  from  its 
iron  basket.  "What  need  for  haste?"  says  one  of  them. 
"There's  time  enough  for  another  game  of  bowls  now,  and  to 
receive  the  Spanish  afterwards."  And  with  hearts  achime 
with  the  fancy  of  the  speaker,  Elizabeth's  sea  lions  fell  to 
play  with  as  good  a  stomach  for  the  friendly  contest,  as  for 
the  fiercer  strife  that  was  soon  to  follow.  If  I  looked  at  this 
picture  with  natural  pride  as  an  Englishman,  this  feeling  was 
intensified,  because  I  looked  at  it  as  a  Devonshire  man  linked 
by  intermarriages  to  a  family,  some  of  whose  members  bear 
the  name  of  "Francis  Drake,"  and  by  whom  many  relics 
of  the  Devonshire  admiral  are  carefully  cherished.  And,  fur- 
ther, I  was  personally  acquainted  in  years  gone  by  with  the 
lineal  representatives  and  descendants  of  Sir  John  Hawkins 
in  this  present  century.  To  all  who  are  Englishmen  in  heart 
and  in  truth,  I  recommend  this  picture,  and  especially  to 
men  of  Devon,  a  county  which  can  boast  of  many  "worthies," 
even  now.  It  is  a  costly  picture,  it  is  true,  for  ^15  15s.  is 
required  to  buy  an  artist's  proof,  but  an  ordinary  impression 
will  be  sold  for  £\  4s.  The  portraits  in  every  case  are  cor- 
rect likenesses,  and  under  each  figure  is  the  autograph  in 
fac-simile  of  the  man  and  hero  whom  it  represents. 

But  I  must  now  turn  from  pictures  to  planes.  The 
accompanying  illustration  shows  a  new  iron  smoothing-plane 
which  has  just  been  patented  by  Messrs.  John  Munks  and 
Sons,  of  Norfolk  Works,  Sheffield.  Its  chief  novelty  consists 
in  the  easy  manner  in  which  the  iron  is  adjusted,  which  will 
commend  this  new  wood-working  tool  especially  to  amateurs, 
although  it  will  be  none  the  less  welcomed  on  this  account 
by  professional  workmen.  Apart  from  the  serviceable  nature 
of  the  plane,  the  means  of  easy  adjustment  will  be  of  great 
assistance  to  amateurs,  as  they  have  always  been  placed  at  a 
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disadvantage  with  the  old  wooden  plane.  To  do  good  work 
it  is  necessary  that  the  plane-iron  should  be  very  accurately 
adjusted,  and  unless- this  is  clone,  no  matter  how  sharp  the 
edge  of  the  plane-iron  may  be,  the  workman  will  be  unable 
to  make  much  use  of  the  plane.  This  plane,  however,  is  the 
very  model  of  simplicity,  as  far  as  accuracy  of  adjustment  is 
concerned,  for  by  the  slightest  turn  of  the  thumbscrew  in 
front  of  the  handle  the  iron  may  be  regulated  to  the  greatest 
nicety,  making  it  a  perfect  pleasure  to  work  with  it,  as  well 
as  a  boon  to  the  workman.  Perfect  evenness  and  trueness  is 
secured  by  the  iron  working  in  a  slide  by  which  it  is  kept  in 
position.  It  is  well  adapted  for  all  kinds  of  work,  executing 
with  equal  ease  crossgrain  cutting  as  well  as  straight  work. 
Its  efficiency  in  this  respect  is  secured  by  the  reduced  angle 
at  which  the  iron  is  placed.  I  am  informed  that  workmen 
who  have  tried  and  tested  it  affirm  it  to  be  a  great  improve- 
ment on  all  existing  planes  of  the  kind  :  its  manifest  advan- 
tages to  amateur  wood-workers  will  be  readily  perceived  and 
acknowledged  by  all  who  may  use  it.  It  may  be  obtained 
at  several  of  the  leading  tool  shops  in  London  and  in  the 
large  provincial  towns,  but,  should  any  difficulty  arise  in 
obtaining  it,  it  will  be  sent  by  the  manufacturers  to  any 
applicant  on  receipt  of  3s.  3d,  At  present  it  is  made  in 
only  one  size,  namely,  7  in.  in  length  with  ij  in.  cutter. 
This,  however,  is  a  very  useful  size  for  amateurs. 

The  present  age  is  prolific  in  the  production  of  new  pig- 
ments and  modes  of  applying  them  ;  and  ample  facilities  are 
now  within  the  reach  of  all  for  painting  on  all  textile  fabrics, 
as  well  as  on  canvas,  mill-board,  and  paper.  The  latest  in- 
vention, and  to  my  mind  that  which  produces  the  most 
charming  and,  I  may  even  add,  astonishing  results,  is  "  Jud- 
son's  Glitterine  "  for  painting  on  velvet,  silk,  satin,  and  all 
kinds  of  tapestry,  manufactured  and  supplied  by  the  pro- 
prietors, Messrs.  Daniel  Judson  and  Son,  77,  Southwark  Street, 
London,  who  have  brought  within  easy  reach  of  the  general 
public  so  manyhousehold  specialities  for  theexecution  of  useful 
and  artistic  work  of  various  kinds.  Many  a  reader  will  possibly 
say,  "It  is  all  very  well  to  talk  of  painting  on  velvet  and 
silk,  but  to  do  this  it  is  necessary  to  be  possessed  of  some 
slight  skill  and  capability  as  an  artist,  and  I  can  do  little  or 
Dothing,  even  in  the  way  of  drawing  with  an  ordinary  lead 
pencil ;  and  if  I  cannot  make  a  decent  outline,  I  surely  can- 
not hope  to  turn  out  a  decent  piece  of  painting."  Hope, 
however,  will  be  renewed  when  I  say  that  the  outline  for  the 
painting  may  be  impres^"  or  imprinted  on  the  fabric  by 
mechanical  means,  and  r  t  the  painter  in  Glitterine  is  under 
no  necessity  of  making  outline  for  his  guidance  in  laying 
on  the  colours.  The  velvet,  silk,  or  other  material  to  be 
painted  is  first  to  be  stretched  on  a  drawing-board,  and  fas- 
tened down  with  drawing-pins.  Designs  are  provided,  con- 
sisting of  transferable  patterns  on  paper — in  yellow  for  dark 
fabrics,  and  in  blue  for  light  materials.  The  design  chosen 
must  be  laid  on  the  material,  and  a  warm  iron  passed  lightly 
and  rapidly  over  the  paper  :  the  iron  must  on  no  account  be 
hot,  and  the  pressure  must  not  be  heavy,  for  unless  these 
precautions  are  carefully  observed  the  material  will  be 
marked,  which  is  undesirable.  The  outline  having  been 
transferred  to  the  material,  and  the  colours  chosen,  such  as 
may  be  needed   for  colouring,  the  design  must  be  mixed.   The 


colours  are  in  powders,  and  must  be  mixed  with  the  medium 
provided  for  the  purpose  until  they  are  of  the  consistency  of 
cream.  When  painting,  take  up  as  much  colour  in  the  brush 
as  it  will  hold  without  dropping,  and  if  it  be  found  that  the 
colour  is  not  thick  enough  on  the  material  with  one  appli- 
cation, put  on  a  second  coat,  working  it  over  the  first  coat 
while  it  is  still  wet.  The  colour  should  be  applied  thickly 
round  the  outlines.  When  shading  is  desirable,  in  order  to 
produce  it  with  good  effect,  if  on  velvet,  the  colour  must  be 
laid  on  very  lightly,  so  that  the  colour  of  the  material  may 
show  through  ;  but  if  on  silk,  the  shading  must  be  formed 
by  mixing  the  colour  to  be  shaded  with  a  darker  colour  of  the 
same  hue,  or  even  with  black.  Glitterine  may  be  obtained 
through  artists'  colourmen,  stationers,  etc.,  in  neat  polished 
oak  boxes,  at  5s.,  10s.,  and  20s.  each,  according  to  size,  and 
containing  brushes,  a  palette,  a  bottle  of  medium  for  mixing 
the  colours,  a  bottle  of  cleansing  liquid  for  removing  the 
colour  from  palette  and  brushes  when  the  work  in  hand  is 
finished,  drawing-pins,  patterns,  and  a  good  assortment  of 
colours.  The  10s.  box  contains  fifteen  bottles  of  colours  in 
powder,  namely  :  lilac,  blue  green,  flesh,  fire  red,  orange, 
violet,  pale  gold,  silver,  carmine,  brilliant  blue,  citron,  rich 
gold,  emerald  green,  green  gold,  and  copper,  with  brushes, 
etc.,  as  mentioned  above.  Any  colour  may  be  had  sepa- 
rately at  6d.  and  Is.  per  bottle,  according  to  size  ;  boxes  of 
assorted  colours  being  supplied  at  6s.  smaller  size,  and  12s. 
the  larger  size  :  the  medium  may  also  be  purchased  separately 
at  6d.  and  is.  per  bottle. 

The  vast  range  of  work  that  maybe  produced  by  painting 
in  Glitterine  is  almost  without  limit.  It  is  as  brilliant  and 
effective  as  Berlin  wool  work,  but,  contrary  to  this  kind  of 
embroidery,  if  I  may  call  it  so,  it  can  be  executed  with  sur- 
prising rapidity.  Silk  and  velvet  drapery  for  mantel  shelves 
can  be  adorned  in  the  most  novel  and  pleasing  manner  in  this 
new  style  of  painting  :  brackets  and  overmantels  into  whose 
structure  and  embellishment  plush  and  velvet  enters,  can  be 
ornamented  even  still  more  elaborately;  and  the  list  of 
articles  that  are  susceptible  of  enrichment  by  this  means  may 
be  increased  by  the  mere  mention  of  cushions,  antimacassars, 
foot-stools,  screens,  banner-screens,  books  and  blotting-cases 
done  up  in  silk,  velvet,  etc. ;  photograph  frames,  mats,  cosies, 
and  other  things  that  hold  prominent  rank  in  home  decora- 
ration.  I  notice  that  the  colours  are  not  precisely  suited  for 
heraldic  painting.  It  is  a  pity  that  those  who  are  entitled  to 
bear  coat  armour  do  not  use  it  much  more  liberally  in  home 
decoration  than  they  do,  despite  the  tax,  and  for  this  purpose 
I  venture  to  suggest  to  Messrs.  Judson  and  Son  that  they 
should  fit  up  boxes  especially  designed  for  this  branch  of 
decorative  painting.  To  return  for  a  moment  to  the  painting 
itself,  the  effect  produced  is  showy,  striking,  and  brilliant  in 
the  extreme,  and  cannot  fail  to  satisfy  anyone  who  may 
decide  in  making  trial  of  it. 

My  "  Notes"  have  run  to  great  length  this  month,  but  I 
regret  to  say  that  even  now  there  are  some  things  left 
unnoticed  that  must  of  necessity  stand  over  for  another 
month.  Among  these  I  may  name  "Croft  Adamant,"  a 
new  kind  of  artificial  stone,  which  I  will  describe  at  length 
in  the  next  Part,  as  it  is  well  worthy  the  attention  of  the 
amateur,  especially  those  who  want  to  do  a  little  paving. 
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[The  Editor  reserves  to  himself  the  right  of  re- 
fusing a  reply  to  any  question  that  may  be  frivolous 
or  Inappropriate,  or  devoid  or  general  interest. 
Correspondents  are  requested  to  bear  in  mind  that 
their  queries  will  be  answered  only  in  the  pages  of 
the  Magazine,  the  information  sought  being  sup- 
plied for  the  benefit  of  its  readers  generally  as  well 
as  for  those  who  have  a  special  interest in  obtaining 
it.    In  no  case  can  any  reply  be  sent  by  post-] 

New  Standard  Wire  Gauge. 
***  The  readers  of  Amateur  Work, 
should  tear  in  mind  that  the  new  Standard 
Gauge,  adopted  by  the  Board  of  Trade,  and 
authorised  by  Her  Majesty's  Order  in 
Council  as  the  British  ftaudard  Gauge, 
became  the  legal  standard  on  March  1st, 
18S4,  and  is  therefore  now  in  operation. 
Hitherto  there  have  been  various  conflicting 
gauges  in  use,  the  B.  W.  G.,or  Birmingham 
Wire  Gauge,  being  that  which  was  most 

generally  used.  I  give  an  illustration  of 
the  oblong  gauge  to  show  its  nature,  and 
need  only  add  that  the  sizes  run  from  the 
largest,  called  No.  1  to  the  smallest,  which 
in  tbe  illustration  given  is  No.  26.  The  sizes 
and  prices  are  as  follows  :— 

Sizes.  Oblong.  Bound. 

Nob.  1  to  26 Gs.  Od.  each 7s.  Od.  each 

„    1  „  30 7s  6d.     „     9s.  6d.    „ 

„    1   „  3'i lOs.'d.    „     12s.6d.    ,, 

,,    1  ,,  40 12s.(3d.     ,,     Hs.Od.     „ 

„  IS  „  40 7*.  ed.    „     8s.6d.    ,, 

Organ  Building. 
A.  H.  M.— I  regret  that  I  am  unable  to 
advise  on  American  organ  construction. — 
[M.  W.] 

H.  W.  M.  B.  (Bristol) .—Zinc  is  not  gene- 
rally recommended  for  organ  pipes,  but  I 
have  heard  very  fair  tones  from  some.  I 
thiuk  tbey  would  be  more  successful  if  tbe 
lips  were  made  separately,  and  soldered  on 
the  same  as  in  paper  pipes,  and  pipe  metal 
might  be  used  for  these  lips,  and  also  for 
the  langnids.  Tbe  under  languid  is  not  re- 
quired in  a  metal  pipe.  Use  the  same  scales 
as  for  paper  pipes  for  the  several  stops. 
Your  ine'hod  of  setting  out  the  scale  so  as 
to  indicate  the  diameter  and  height  of  the 
mouth,  as  well  as  the  width  of  the  paper 
required  for  the  pipe,  iB  very  useful  in  the 
absence  of  proportional  compasses.  — 
[M.W.] 

Amicus. — A  voicing  machine  is  not  re- 
quired for  our  small  organs,  as  the  pipes 
are  voiced  on  their  own  sound-board,  which 
is  by  far  tbe  best  plan.  It  is  when  makers 
have  to  send  out  pipes  ready  voiced  that  a 
machine,  as  it  is  termed,  is  used.  It  is 
merely  a  small  sound-board  with  a  few 
channels  of  different  sizes,  with  valves  and 
keys,  so  that  any  sized  pipe  may  be  tried  on 
it.  A  part  of  an  old  sound-board  is  used  by 
many  persons  for  this  purpose.  Possibly 
Amicus  is  under  a  misapprehension  as  to 
the  nature  of  this  machine,  tbe  name  being 
very  apt  to  mislead. — [M.  W.] 

W.  S.  S.  (Bristol).— To  enlarge  the  small 
organ  described  iu  Vol.  I ,  you  might  add  a 


Flute  (4-foot  tone),  running  right  through 
the  compass.  Follow  the  directions  given 
for  this  stop  in  the  first  two  chapters 
of  the  second  series  of  articles,  according 
to  whether  you  use  paper  or  wood 
in  their  construction.  If  another  8  foot 
stop  is  desired,  it  need  only  run  from  Tenor 
C  upwards.  A  Keraulophon,  or  aDulciana 
made  to  the  same  scale  as  described  for  the 
former  stop,  would  be  suitable.  The  Dul- 
ciana  is  made  like  an  Open  Diapason,  mouth 
one-fifth  of  the  circumference,  and  barely 
one-fourth  of  the  diameter  in  height,  nick- 
ing very  light  and  fine,  windway  very  nar- 
row ;  and  lightly  winded,  the  windhole  at 
Tenor  C  to  be  slightly  over  J  inch  diameter, 
and  for  the  smallest  pipe  j^  inch  only. 
Upper  Up  to  be  cut  tbin.  I  am  not 
acquainted  with  any  work  on  reed  organ- 
building,  but  perhaps  some  other  subscriber 
may  assist  you  in  this  matter; — [M.  W.  ] 

To  W.  V.  (Stratford).— Glad  to  hear  you 
have  been  so  successful  in  organ-building. 
Length  of  keys  purposely  omitted  from 
articles,  as  the  action  may  be  made  to  suit 
keys  of  any  length.  If  by  "roller  board  for 
coupler  action"  you  mean  the  roller  board 
for  the  coupler  action  to  tbe  transferred 
channels,  you  will  find  that  it  is  mentioned 
in  the  article  as  being  similar  to  the  other 
roller  board,  but  placed  in  front  instead  of 
at  the  back  of  the  backfalls.  If  you  find  the 
construction  of  wood  pipes  come  easier  to 
you  than  metal  or  paper,  and  are  satisfied 
with  the  tone  obtained,  by  all  means  make 
your  stops  of  the  former  material.  For  an 
additional  wood  stop  you  might  make  a 
"Dulcet"  which  is  a  small-scaled  stop  of 
open  pipes,  from  Tenor  C  upwards.  Scale 
for  Tenor  C,  2  inches  by  2jJ  inches.  Make 
all  the  pipes  with  inverted  mouths  and 
blocks,  etc.,  similar  to  Figs.  28  and  23  on 
p.  85,  Vol.  II.,  only  the  caps  should  be  level 
with  the  top  of  the  block.  Mouth  one-fifth 
of  the  diameter,  windway  rather  small, 
nicking  light  and  fine.  This  correspondent 
mentions  that  he  can  obtain  good  soft 
leather  for  organ  building  at  2s.  9d.  a  skin, 
from  Nicholson,  Bethnal  Green  Road,  about 
fifty  yards  from  Slioreditch.  Leather  for 
organ-building  is  prepared  in  a  special  mau- 
ner,  and  no  other  sort  is  suitable.  —  [M.  W.J 

Pedal.— A  Salicional  is  an  8-foot  stop  of 
open  pipes.  Make  it  the  same  scale  and 
voice  similar  to  the  Keraulophon,  but  do 
not  cut  the  mouth  quite  so  high,  and  do 
not  allow  quite  so  much  wind.  The  tone 
is  somewhat  similar  to  the  Dulciana,  but 
rather  more  reedy.  No  hole  required  in 
sliding  cap.  A  Vox  Angelica  would  sound 
very  nice  if  combined  with  the  Salicional 
as  a  celeste  Btop.  It  is  made  three  or  four 
scales  smaller  than  the  Salicional,  voiced 
very  quiet  and  sweet,  and  should  be  tuned 
just  a  trifle  sharper  than  the  latter  stop, 
if  intended  to  act  as  a  celeste.  The  Clara- 
bella  may  be  voiced  the  same  as  the  Flute 
but  rather  more  quiet  in  tone.  — [M.  W.] 

Prices  of  Tuning  Forks,  etc. 
T.  B.  T.  ( Carnew) . — In  a  reply  given  to  you 
last  month  it  was  stated  that  A,  C,  or  G 
tuning  forks  may  be  bought  at  Is.  and  Is.  6d. 
each.  To  this  it  may  be  as  well  to  add  that 
pitch-pipes  are  also  Is.  and  1b.  6d.  each  ;  and 
chromatic  pitch-pipes,  giving  all  the  notea 
and  semitones,  6s.  6d.  each. 


Colonial  Opinion  of  "Amateur  Work." 

Excelsior  (S.  A.)  writes  from  the  Anti- 
podes as  follows  :— "  I  am  recommending 
your  works  to  all  my  friends,  and  yesterday 
I  discovered  another  copy  of  Amateur 
Work,  which  I  secured  for  a  friend  :  he 
intends  to  subscribe  regularly.  Your 
articles  on  '  Soap  and  its  Manufacture ' 
are  highly  thought  of,  and  came  in  most 
opportunely,  as  we  have  had  a  great  law  suit 
here  at  Adelaide,  tbe  capital,  between  the 
City  Council,  the  Port,  and  a  large  firm  of 
soap-makers  who  cause  a  great  nuisance  by 
fearful  smells  arising  from  the  soap  works. 
Our  leading  daily,  the  '  South  Australian 
Advertiser,'  has  shown  from  your  work  tha1, 
fine  soap  can  be  produced  without  the  dis- 
agreeable boiling  process. 

Cutting  and  Polishing  Pebble?. 

J.  N.  writes  : — *'  As  an  old  pebble  hunter, 
and  having  seen  some  recent  correspondence 
in  Amateur  Work  on  the  subject  of  pre- 
paring specimens  for  the  cabinet,  will  you 
let  me  suggest  that  a  doubt  may  exist 
as  to  the  cost  of  any  private  apparatus 
for  such  a  purpose  resulting  in  economy. 
Though  always  in  favour  of  amateur  enter- 
prise, I  think  this  may  offer  an  unfavour- 
able field.  I  may  mention,  for  the  infor- 
mation of  my  brother  amateurs,  that  I  have 
always  been  able  to  get  pebbles  cut  fat 
3d.  a  square  inch,  and  those  that  prove 
to  be  worth  it,  polished  at  the  same  price. 
Being  interested,  however,  in  tbe  question  , 
I  am  not  at  all  disposed  to  stifle  it,  but  cut, 
fingers,  botheration,  and  pebbles  cut  tbe 
wrong  way  or  broken,  enter  into  the  sum 
total  as  factors.  The  question  of  economy 
is  a  subject,  I  suppose,  to  be  ultimately  de- 
termined betwixt  the  artisan  and  the 
mechanical  engineer,  whilst,  in  the  mean- 
time, tbe  amateur  may  amuse  or  abuse 
himself." 

Ebonizing. 

Excelsior  (S.A.)  writes:— " I  have  tried 
the  method  of  ebonizing  described  in  page 
427,  Vol.  1.  of  Amateur  Work  :  it  is  very 
good,  but  a  slow  process.  A  friend  of  mine 
uses  'Drop  Black  '  mixed  with  French  polish 
— enough  to  blacken  the  polish.  Put  on  the 
first  coat  with  a  brush,  and  rub  the  second 
coat  in  ;  it  makes  a  beautiful  black  polish.  I 
should  like  to  try  the  receipt  for  ebonizing 
given  iu  page  43,  Vol.  I.,  so  I  shall  be  glad  if 
you  will  tell  me  how  to  make  extract  of  log- 
wood. I  can  procure  the  logwood  chips  only. 
[Extract  of  logwood  is  obtained  by  boiling 
logwood  chips  In  water  in  the  proportion  of 
i  lb.  of  chips  to  a  quart  of  water.] 

Boot  and  Shoe -Making. 

An  Old  Hand  writes :  — "  I  want  to  mend 
my  boots  and  shoes.  What  has  become  of 
Mr.  Kenshaw  t  "  [You  mean  Mr.  Abel 
Enrnshaw  I  have  written  to  him  repeatedly 
of  late  to  urge  him  to  complete  his  engage- 
ment, and  finish  his  papers  as  speedily  as 
possible.  I  fear,  however,  that  he  is  pre- 
vented from  doing  so  from  having  a  finger 
in  a  most  unsavoury  electoral  pie  that  is 
thrust  into  the  political  oven  at  Northamp- 
ton about  once  a  year  nowadays,  to  the  infi- 
nite disgust  of  all  English  gentlemen. — 
Ed.] 
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Gas  Engine  and  Sewing  Machine 
Motor. 

EicKLSiOEfS.J  )— Your  request  for  a  paper 
(or  two)  on  the  construction  of  a  model 
engine  for  gas  on  the  silent  principle,  shall 
receive  attention  when  I  can  find  a  writer 
who  will  handle  the  subject,  and  space  for  its 
insertion.  The  motor  of  which  you  write  is 
manufactured  and  supplied  "by  the  "^elf 
Acting-  Sewing-  Machine  Company,"  101, 
LcidenhaU  Street,  E.  C.  It  is  a  patent  article. 
I  hare  not  yet  seen  it,  and  I  cannot  tell  you 
if  it  can  be  applied  to  small  machinery  of 
different  kinds  as  well  as  to  sewing; 
machines. 

The  Stop  Chamfer  Plane. 

J.  F.  T.  Bailet  writes  :— "In  my  descrip- 
tion of  the  above,  published  by  you  in  Part 
XXIV.,  I  merely  aimed  at  bringing  the  tool 
under  the  notice  of  i-uch  of  your  readers 
previously  unacquainted  with  it,  that  it 
might  be  as  useful  to  them  as  it  had  been 
ti  me  I  did  not  anticipate  that  any  of 
them  wonld  undertake  to  make  one.  Con- 
sider!' g  the  price  charged  by  Messrs.  Booth 
Bros.,  diet-hen  Street,  DubHn,  for  this  very 
useful  tool,  I  am  of  opinion  that  even  a 
mechanic  would  find  the  cost  of  his  own 
production,  at  least  as  great,  with  a  large 
risk  of  turning  out  an  inferior  article.  I 
hope  your  correspondent,  B.  G.  (Greevoo^r) 
will  accept  these  observations,  as  a  suffi- 
cient explanation  why  I  did  not  give  speci- 
fications for  making-  one.  Your  other 
correspondent,  J.  P.  G.,in  Part  XXYII.  on 
the  above,  is  not  fair  in  his  strictures.  He 
says  '  ily  glowing  description  induced  him 
to  purchase  one,'  and  gives  as  his  experience 
that  a  'fiat  iron  spoke^hace  xrouid  do  equally 
ns  well.'  ^Yith  all  due  respect  to  J.  P.  G., 
I  combat  that  assertion,  as  not  being  what 
every  statement  in  your  estimable  publica- 
tion ought  essentially  to  be— namely,  the 
truth.  In  this,  I  feel  everybody  who  knows 
both  too's  will  agree,  and  refuse  to  endorse 
J.  P.  G.'s  hasty  comparison.  Your  editorial 
addendum  to  his  letter  ought  to  be  suffi- 
cient to  enable  him  to  get  over  any  difficulty 
he  experiences  in  using  the  Stop  Chamfer 
Plane.  But  I  cannot  refrain  from  adding 
that  a  person  who  proclaims  himself  so 
expert  with  a  spokeshave  onght  to  find 
none." 

J.  B.  (Hereford)  writes  :—"  I  bought  one 
of  tbe  above  from  a  description  in  Amateur 
Wobk,  but  am  sorry  to  say  my  experience 
of  it  agrees  with  that  of  J.  P.  G.  The 
greatest  disadvantage,  in  my  idea,  is  tbe 
frequent  knocking  required  by  the  iron,  as 
after  every  shaving  t  has  to  be  knocked 
down,  as  if  Bet  to  the  depth  required,  the 
Bhaving  is  so  thick  that  the  plane  cannot  be 
worked.  It  cost  me  4s.  6d.,  including  car- 
riage, and  I  shall  be  glad  to  let  anyone  who 
finds  it  a  success  have  it  for  3s."  [Try  it 
again.  Set  the  iron  to  the  depth  of  the 
cbamfer  required,  and  then  work  the  plane 
gently,  removing  tbe  wood  by  degrees,  until 
tbe  desiied  depth  is  reached,  when  nothing 
more  can  be  taken  off,  by  any  possibility. 
Yon  have  been  applying  the  plane  to  the 
work  with  too  much  force.  If  you  really 
mean  to  sell  your  plane,  send  your  name  aud 
address  that  I  may  be  able  to  forward  any 
application  to  you.  —Ed  ] 


FIG.    I. — FRONT 

ELEVATION. 
Scale,  3  in.  to  1  ft. 


Home-Made  Stop  Chamfer  Plane. 
E.  A  (Carnarvon)  writes  i—"  I  beg  to  send 
you  description  and  sketch  of  a  Stop  Cham- 
fer Plane  I  made  some  months  ago,  and 
which  I  have  used  with  the  greatest  satis- 
faction ever  since.  The  plane  described  in 
'Amateurs  in  Council'  column  of  your 
February  Number  is  on  the  same  principle, 
but  has  those  disadvantages  that  any  spare 
or  other  smoothing  plane  converted  into 
such  a  chamfer  plane  is  rendered  useless  for 
any  other  purpose,  also,  that  the  iron  must 
be  set  deep  enough  at  the  start  to  make 
the  full  width  of  chamfer  required,  causing 
the  first  cuts  taken 
to  be  too  deep,  and 
if  against  the  grain 
likely  to  spoil  tbe 
job ;  or  else,  if  the 
iron  is  set  for  a  fair 
thickness  of  cut  to 
begin  with,  it  must  be 
knocked  down  be- 
tween each  cut  until 
the  desired  width  of 
chamfer  is  attained. 
My  plan  avoids  these 
evils,  and  provides  a 
tool  which  can  easily 
be  set  in  a  moment  to 
give  any  exact  width 
of  chamfer  required. 
Any  amateur  can 
readily  and  quickly  convert  his  smoothing- 
p!aue,  and  when  once  done  it  can  instantly 
be  reconverted  back  into  a  smoothing-plaue, 
and  vice-versa  ad  infinitum.  Get  out  two 
pipces  of  hardwood  (beech  is  best),  each 
half  the  width  of  your  smoothing-plaue  at 
widest  part,  same  length  as  the  plane,  and 
£  inch  thick.  Then 
plane  off  one  edge 
lengthways  of  each  to 
an  exact  angle  of 
45°,  screw  these  with 
two  screws  in  each  to 
the  sole  of  the  plane, 
cutting  a  v. shaped 
chase  or  groove  across 
both  of  them  about 
J  inch  deep  on  the 
faces  next  to  the 
plane  to  well  clear 
the  edge  of  the  plane- 
iron.  One  of  these 
pieces  is  to  be  screwed 
fast  with  its  cham- 
fered edge  truly  down 
the  centre  of  the 
plane,  the  other  is 
to  be  made  to  shift 
inwards  and  outwards 
by  having  slots  for 
the  screws  instead 
of  round  holes ;  make 
the  width  of  the  slots  equal  the  diameter  of 
the  screws,  and  the  length  say  £  in.  plus 
diameter  of  the  screws,  but  if  chamfers 
wider  on  face  tban  £  in.  are  likely  to  be  re- 
quired, the  slots  must  be  longer  in  propor- 
tion. By  slacking  the  screws  of  the  shifting 
piece  it  can  be  adjusted  with  its  chamfered 
edge  at  any  distance  from  the  edge  of  the 
fixed  piece,  and  this  distance  will  equal  the 
width  of  the  face  of  chamfer  resulting. 
Set  the  plane-iron  to  take  a  fine  cut,  and 
plane  on  without  further  adjustment  in  any 


FIG.  2. — PLAN  OF 

BOTTOM. 
Scale,  3  in.  to  1  ft. 


way  until  no  more  cuts  come  off,  then  the 
cbamfer  will  be  complete.  Td  make  the 
tool  readily  adjustable  for  various  widths 
of  cbamfer,  scribe  a  line  at  one  end  of  the 
plane  truly  down  the  centre,  and  along  the 
bottom  edge  of  tbe  end,  divide  the  half 
above  the  shifting-piece  of  hardwood  into 
sixteenths,  scribing  the  lines;  do  the  same 
at  the  other  end  of  tbe  plane,  then  the  edge 
of  the  chamfer  of  the  shifting-piece  being 
set  to  any  gradation  (being  careful  that  it 
is  set  to  the  same  at  both  ends)  will  pro- 
duce a  chamfer  of  like  width  of  face.  If  the 
plane  is  wanted  again  as  a  smoothing-plane, 
the  hardwood  pieces  may  be  unscrewed  and 
put  away  until  required  again,  the  four 
screw-holes  in  the  sole  of  the  plane  being 
no  drawback." 

Self- Acting  Fountain. 

M.  C.  F.— (1)  The  dimensions  of  pillar 
are  correct,  20  inches,  the  air  pipe  is 
erroneously  printed  20  inches  instead  of  24, 
thanks  for  pointing  out  the  error.  (2)  The 
rubber  ring  is  kept  in  position  by  the  pro- 
jecting bottom  of  pump  and  a  fiat  ring  of 
zinc  soldered  on  after  the  rubber  is  in  posi- 
tion, tbe  dark  valve  is  kept  as  described, 
see  lines  19  and  20,  jmge  78,  and  also  shown 
in  plan,  Fig.  11.  (3)  The  sizes  of  pipe 
mentioned  mean  internal  diameter,  being 
composed  of  brass  they  would  have  been 
outside  diameter,  this  being  the  custom  of 
tbe  trade.  (4)  I  do  not  know  what  size 
pipes  are  used  in  Rushtou's  Fountains,  but 
the  size  is  of  small  moment,  and  would 
have  no  effect  on  the  playing,  so  long  as 
they  are  large  enough  to  pass  water  freely. 
-[D.  B.] 

D.  J.  M..  M.  (Stonehaven)  writes  i— "  I  am 
happy  to  inform  you  that,  although  I  bad 
no  previous  knowledge  of  soldering,  I  have 
been  able,  by  following  the  instructions 
given  in  the  December  Part  of  Amateur 
Work,  to  make  the  self-acting  fountain, 
Fig.  8,  page  77,  which  works  admirably." 
[This  ought  to  give  considerable  encourage- 
ment to  others  who  may  be  contemplating 
doing  a  little  for  themselves  in  amateur 
metal-working. — Ed.] 

Bookbinding. 

A.  B.  C.  D.— I  cannot  tell  you  where  you 
can  get  materials  for  bookbinding-  in  Edin- 
burgh, but  perhaps  some  of  our  readers 
and  correspondents  who  reside  there  will 
do  so.  Marbling  edges  of  books  is  a  very 
difficult  process  for  an  amateur  to  accom- 
plish, and  for  this  reason  the  author  of 
"Bookbinding  for  Amateurs"  refrained 
from  giving  a  description  of  the  process. 
He  will  do  so,  however,  I  have  no  doubt,  if 
it  is  asked  for  by  several  readers.  "The 
Art  of  Bookbinding,"  by  Zaehendorf,  the 
price  of  which,  I  think,  is  10s.,  or  10s.  6d., 
will  give  you  full  information  on  everything 
that  pertains  to  this  subject. 

French  Polishing. 

New  Subscriber  in  a  Fix. — "White  hard 
spirit  varnish  is  made  by  dissolving  £  lb.  of 
gum  sandarach  in  lfc  pints  of  rectified  spirit, 
6bQ  above  proof,  to  which  3  ozs.  of  turpen- 
tine has  been  added.  Recipes  for  polish  will 
be  given  in  the  papers  on  "  French  Polish- 
ing," now  appearing.  A  paper  on  making 
a  breeding-cage  for  canaries  is  in  prepara- 
tion. Instructions  for  making  other  cages 
will  in  all  probability  follow  in  due  course. 
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Fret-Cutting  Boards. 

C.  H.  C.  (Festiniog) . — You  ask  the  priceof 
a  cutting-board  used  in  fret-sawing.  These 
are  not  usually  sold  separately,  but  forni 
part  and  parcel  of  the  fret-sawing  machine. 
"Why  not  make  one  for  yourself— various 
patterns  have  been  given  in  Amateur 
"Work— and  a  home-made  one  will  cost  you 
no  more  than  the  price  of  the  wood.  If  you 
cannot  make  one,  write  to  Messrs.  Harger 
Bros.,  Settle,  Yorkshire,  who  will  give  you  a 
price  for  one.  Tou  finish  your  letter  thus  .- 
"If  you  can,  let  me  know  by  return  {of 
post}  if  possible."  Let  it  be  borne  in  mind 
by  yourself  and  correspondents  generally 
who  are  seeking  for  information,  that  their 
queries  can  only  be  answered  through  the 
medium  of  "Amateurs  in  Council,"  and 
not  by  post. 

Boring  Poppit  Head  of  Lathe. 

Ibez.— (1).  A  :>4-inch  lathe  witlibackgear 
would  perhaps  bore  the  poppit  of  a  3-inch 
lathe,  using  a  slow  feed,  but  it  is  hardly 
fair  upon  such  a  light  tool.  A  drilling 
machine  would  do  it  well  and  truly,  and  I 
should  not  myself  hesitate  to  use  it.  It  is 
far  more  reliable  than  a  blacksmith's  brace, 
yet,  at  a  pinch,  even  that  primitive  affair 
will  do  much  better  work  than  one  would 
suppose.  (2).  Yes,  you  could  "finish  the 
mandrel  headstock  and  mandrel,  fit  the 
back  poppit  to  the  bed,  and  then  mount  a 
drill  and  make  the  machine  bore  its  own 
back  poppit"  if  you  can  also  provide  pres- 
sure to  advance  the  poppit  to  the  drill  as 
the  work  proceeds.  It  is,  however,  a  rather 
tough  job  for  a  3-inch  lathe,  and  if  you  can 
get  at  a  real  drilling  machine,  it  would  be 
better  to  use  this ;  but  I  would  make  a  centre 
at  each  end,  and  work  from  each  end,  using 
u  smaller  drill  than  ultimately  needed. 
Suppose  the  hole  thus  made  and  fairly  true, 
you  can  use  a  pin  drill  with  end  to  fit  such 
hole,  and  clean  out  to  size.  (3).  A  3-foot 
bed  will  be  best.— [J.  L.] 

Taking  Watch  to  Pieces. 

G.  TV".  (Tilehouse),— It  depends  entirely 
on  your  own  skill  in  manipulation,  if  you 
can  manage  to  take  a  Geneva  watch,  or,  in- 
deed, any  other  watcb,  to  pieces  without 
injuring  the  movements.  Geneva  watches 
are  very  delicate  in  construction,  and  should 
be  handed  over  to  a  watchmaker.  If  an 
amateur  can  manage  to  take  a  clock  to 
pieces,  and  put  it  together  again,  it  is  as 
much  as  he  may  hope  to  cany  out  with  suc- 
cess. I  hope  to  find  someone  capable  of 
writing  on  olockmaking  and  repairing 
shortly.  Meanwhile  you  will  get  auy  infor- 
mation you  may  require  on  watchmaking 
from  the  English  edition  of  "  The  "Watch- 
maker's Handbook,"  by  Claudius  Sawnier, 
translated  and  published  by  J.  Tripplin,  5, 
Bartlett's  Buildings,  Hoiborn  Circus,  E.C. 
How  to  Use  Fuller's  Earth. 

J.  B.  G.  (Sutherland).— Sprinkle  theearth 
over  the  table  or  boards  to  be  scoured, 
and  theu  apply  the  scrubbing-brush,  with 
aoap  and  water.  It  cleanses  thoroughly, 
and  in  course  of  two  or  three  applications 
renders  the  surface  of  the  wood  beautifully 
white. 

Cheap  Home-Made  Telescope. 

A.  Z.  (Paddbigton).— I  am  glad  to  be  able 
to  tell  you  that  an  article  on  this  subject  is 
in  prepaartioa. 


Sliding  Saw  Table  for  Cross  Cutting. 
Excelsior.  (S.  A.)  sends  the  following 
account  of  a  useful  contrivance,  a  Sliding 
Saw  Table  for  Cross  Cutting,  which.  coi> 
struction  is  exhibited  in  the  accompanying 
illustrations.  He  says:— The  inventor  of 
this  sliding  table  is  a  Mr.  William  Rix,  of 
the  firm  of  Kix  Bros.,  firewood  merchants, 
Granville,  South  Australia.  He  had  one  made 
some  six  or  seven  jears  ago,  audit  has  been 
in  constant  use  every  day  since.  A  sawyer 
can  cut  five  tons  of  wood  each  day  more  than 


FIG.   I. — PLAN   OF   SLIDING    SAW  TABLE, 
VIEWED  FROM   ABOVE. 

he  could  with  the  fixed  table,  "When  looked 
at  from  above,  Fig.  1  shows  a  view  of  the 
top,  a  is  the  saw  table,  c  the  sliding  portion 
of  the  table,  b,  b  represents  two  runners  of 
angle  iron,  upon  the  edge  of  which  two  iron 
wheels  run,  shown  at  d,  d,  in  Fig.  2,  there 
being  two  wheels  on  each  runner,  o  is  a 
wooden  hood,  £  is  a  weight  to  bring  the 
sliding  table  back  after  the  cut  has  been 
made.     The  upper  surface  c  of  the  sliding 


FIG.  2.  —  SIDE  ELEVATION  OF  SAW"!' ABLE, 

table  is  covered  with  sheet  iron  screwed 
down.  At  x,  a  piece  of  firewood  is  shown, 
placed  on  the  sliding  table  ready  for  cutting. 
In  making  the  hood,  o.two  semispheres  are 
placed  parallel  to  each  other,  about  l^ins. 
apart.  The  black  line  represents  pieces  of 
wood  nailed  transversely  .connecting  the  two 
semispheres,  except  at  the  part  where  the 
saw  passes  in  and  out  of  the  hood.  The 
accompanying  sketches  are  not  made  t 
scale,  and,  of  course,  the  table  has  to  be 
made  very  much  strongerthan  I  have  shown 
it.  I  have  omitted  all  the  braces,  etc.,  to 
make  the  view  clearer. 


Byasophanie. 

K.  A.  T.— The  colouring  for  Byssophanie 
— if  done  for  before  mounting— is  best  done 
the  same  side  as  the  outline  is  drawn  ;  after 
mounting,  it  is  obvious  only  one  way 
is  possible.  If  done  on  separate  panes,  to 
be  fixed  after,  the  outline  and  colour  may 
be  arranged  to  show  on  the  side  they  will 
be  most  seen  by  reflected  light.  For  in- 
stance, in  a  staircase  window  overlooking 
some  adjoining  disagreeables,  you  would  fix 
the  back  of  material  to  glass,  if  only  one  glass 
was  used  (but  if  done  on  panes  to  be  added, 
fix  on  front),  leaving  the  outline  and  colour 
visible  from  inside,  where  it  would  be  seen 
by  artificial  light,  as  well  as  in  daylight.  If, 
on  the  contrary,  the  glass  were  visible  from 
the  garden,  and  you  preferred  the  exterior 
finish,  you  would  reverse  the  process,  f°r 
the  transparent  effect  is  not  altered  the 
least  which  way  it  is  done.—  [J.  W.  G.  W,"] 
Grooving  for  Panels. 

R.  B.  (New  Swindon)  writes,  in  reply  to 
Wardrobe  :  —  "  Grooving  for  panels, 
drawer  bottoms,  and  all  grooves  running 
with  the  grain  of  wood,  and  parallel  with, 
edge  of  timber,  is  worked  by  joiners  and 
cabinet-makers  by  means  of  a  tool  known 
as  the  plough,  with  which  eight  cutting- 
irons  of  different  widths  are  supplied.  The 
same  kind  of  work  done  by  carriage-builders 
would  bring  into  use  a  tool  called  the  fence- 
router.  The  depth  of  the  groove  cut  by 
this  tool  is  gradually  increased  by  tapping 
down  the  cutting-iron,  after  each  stroke  or 
run,  along  groove.  Grooving  across  the 
grain  for  drawer-runners,  etc.,  is  generally 
performed  in  the  following  manner,  viz.: 
Work  the  groove  from  the  front  end  (which 
should  not  be  nearer  to  frout  edge  than 
about  -}  inch)  with  centre  bit  and  chisel  back 
a  sufficient  distance  to  allow  nose  of  groov- 
ing-plane  to  come  out  clear  ;  the  remainder 
of  length  of  groove  may  then  be  worked 
out  by  the  above  plane,  the  yuide 
for  which  may  be  straightedge  tacked 
on  board  with  two  panel  pins  or  French, 
nails ;  if  the  groove  is  wide,  work  down 
each  side  with  the  grooving-plane,  and 
clean  out  the  middle  with  chisel,  finish  with 
rebate  plane.  Hoping  this  will  meet  yuur 
needs." 

Swan  Incandescent  Lamps. 

W.  M.  (Jersey).—  Probably  from  20  to  30 
lbs.  of  cotton  covered  with  No.  14  copper 
wire  on  tbe  field  magnets,  and  7  lbs.  of  No. 
18  on  the  armature,  but  I  cannot  say  with 
certainty  unless  I  know  the  type  of  machine 
to  be  employed.  I  am  now  describing  a 
simple,  easily  made  machine,  but  it 
will  not  suit  your  purpose,  being  only 
adapted  to  recreative  and  experimental 
work.  Larger  machines  of  this  type  are 
made  and  sold,  but  I  understand  that  they 
get  dangerously  hot  on  heavy  continuous 
work.  A  machine  to  light  up  five  Swan 
lamps  of  twenty  candle  power  would  cost 
about  £20,  and  take  at  least  one-horse  power 
to  drive  it.  I  shall  hope  to  describe  a 
machine  capable  of  giving  enough  currents 
in  my  articles. — [G.  E.] 

Work-Bos  Making". 

C.D.D.  (Southsea).— No  paper  onthissub* 
ject  has  appeared  in  Amateur  Work,  but 
possibly  it  may  be  treated  in  reference  to 
Cabinet -Making. 
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Soap-Mating  at  Home. 

Another  Amateur  Soap-Maker  writes:  — 
44 1  rea'i  with,  much  interest  your  article  on 
4  Soap-Making  at  Home,'  iu  your  issue  of 
February,  and  forthwith,  determined  to 
try  iny  band  at  it.  After  making  several 
batches  of  soap,  according'  to  the  receipt 
given  on  the  small  cans  of  powdered  OS  per 
cent,  caustic  soda,  put  up  by  the  Greenbank 
Alkali  Works  Company,  of  St.  Helen's,  Lan- 
cashire, I  found  that  the  soap,  although 
excellent,  as  far  as  its  washing  qualities 
were  concerned,  yet  its  lathering  properties 
were  not  sufficient.  I  saw  on  the  directions 
on  the  half  pound  cans  of  caustic  soda,  that 
refined  pearl  ash  was  recommended  for  the 
purpose  of  giving  more  lather.  It  seemed 
to  me,  however,  that  I  could  make  the  soap 
semi,  better,  and  dissolve  faster  by  the 
addition  of  some  soft  substance  that  would 
keep  the  soap  more  open.  Two  things 
struck  me  would  have  this  effect,  either 
bran,  or,  cheaper  still,  a  little  finely-sifted 
sawdust.  This  latter  seems  to  me  to  work 
admirably,  and  with  a  ?mall  quantity  of 
refined  pearl  ash,  and  a  little  scent  added, 
I  have  made  what  appears  to  me  a  first 
class  toilet  soap— in  fact,  better  than  any- 
thing I  eould  buy.  I  enclose  you  a  piece 
of  it  for  your  inspection.  The  cost  is  just 
as  follows:  two  pounds  93percent  powdered 
Greenbank  caustic  soda,  Is.  Gd. ;  half  a 
pound  of  refined  pearl  ash,  6d.;  quarter  of 
an  ounce  of  citronella  oil,  lid.;  total  2s-  lid. 
The  product  of  =  oap  I  got  was  thirty-five 
pounds,  therefore  costing  me  about  three 
furl  hings  per  pound.  I  fiud.  I  can  also  re- 
duce this  cost  a  little  ia  future,  by  buying 
ten  pound  canisters  of  9S  percent,  powdered 
caustic  soda  (instead  of  the  small  half- 
pound  tin3*,  which  cost  5s.  Gd.  each.  The 
grease  cost  me  nothing,  ;t  was  simply 
honseho'd  fat  rendered.  The  sawdust  I 
obtained  from  a  neighbouring  joiner,  gratis, 
and  simply  dried  and  sifted  it.  The  follow- 
ing were  the  quantities  I  used  ;  111  pounds 
melted  fat-,  into  which  I  stirred  2  pounds  of 
dried  and  sifted  sawdust,  two  pounds  of  98 
per  cer.t.  powdered  caustic  soda  dissolved 
in  7  pounds  of  water,  make  the  "  lye  "  for 
saponifying,  this  gave  a  hard  block  of  23fr 
pounds  of  soap.  Aft^r  three  days  I  cut  up 
this  block  into  bars,  and  then  sliced  tbem 
into  fine  shavings  with  a  joiners  plane. 
These  soap  shavings  I  ymt  in  a  washing 
boiler  with  half  their  weight  of  water,  and 
gently  boiiei  until  all  was  dissolved,  with 
constant  stirring  and  a  very  small  fire.  Jnst 
before  putting  out  into  the  square  boxfora 
mould,  that  you  recommended  in  your 
article,  I  stirred  in  the  quarter  of  an  ounce 
of  citronella  oil.  After  three  days  I  cut  up 
into  bars  and  pieces,  and  since  have  kept 
them  in  a  warm  dry  room,  where  the  soap 
appears  to  have  hardened  and  improved  in 
quality  with  time.  I  could  not  buy  such  a 
soap  as  this  at  less  than  4d.  per  pound, 
wholesale,  so  that  I  consider  by  this  little 
transaction  I  have  made  a  profit  of  about 
10b.  by  an  ontlay  of  2s.  ljd.  I  should  be 
glad  if  I  could  make  the  same  profit  each 
and  every  day,  and  so  I  could  if  only  I  had 
waste  grease  or  fat  sufficient.  Shall  try  to 
collect  from  my  neighbours,  even  paying 
them  a  3mall  sum  if  necessary,  which  I  can 
well  afford  to  do,  or  giving  tb,em  my  aoap 


in  exchange  for  their  fat,  which  would  suit 
me  equally  well.  In  conclusion,  I  must 
thank  you,  Mr.  Editor,  for  drawing  my 
attention  to  this  very  simple  way  of 
making  soap.  Perhaps  in  return  for  my 
information  some  of  your  other  correspon- 
dents can  give  me  a  few  hints  on  the  sub- 
ject. There  is  nothing  like  comparing  notes 
on  these  matters."—  fl  can  only  say  that 
the  specimen  of  soap  forwarded  to  me  was 
very  good,  but  I  did  not  exactly  like  tne 
roughness  imparted  to  it  by  the  sawdust. 
—Ed.] 

C.  K.  C.  (Queensbury).— Time  will  en- 
tirely take  the  smell  of  tallow  out  of  soap 
made  with  9S  caustic  soda,  it  takes  about 
a  mouth  to  get  the  sonp  into  good  condi" 
tion,  a  little  scent  will  also  do  it.  The 
question  of  moulds  for  tablets  is  an  expen- 
sive item  if  you  buy  from  the  makers  of 
these  articles.  See  suggestions  under 
"  Cheap  Press  for  Soap  Tablets,"  p.  295,  or 
write  to  Messrs  Thomas  Harvey  &  Co., 
2,  Long  Zone,  London,  E.C.,  who  are  ready 
to  advise  you  or  any  other  reader  of 
Amateur  Work,  on  matters  of  this  kind. 

S.  A.  L.  (Tunbridge  Wells)  writes :—"  I 
obtained  a  tin  of  98  caustic  soda  from  T. 
Harvey  and  Co.,  2,  Long  Lane,  E.C.,  and 
followed  the  simple  instructions  in  making 
soap,  with  the  most  satisfactory  lesult  pos- 
sible ;  indeed,  it  has  far  exceeded  my  expec- 
tation, for  the  cleansiug  properties  of  it  are 
really  marvellous,  and  the  soap  produced  is 
most  economical.  It  is  far  superior  to  any 
soap  I  ever  used,  and  I  feel  convinced  that 
one  trial  will  ensure  its  constant  use." 
General  Home  and  Colonial  Agency. 
Excblsior  (S.  A.),  writing  from  Australia, 
says :  "  It  has  occurred  to  me  that  it  would 
be  very  convenient  if  you  eould  make  some 
arrangement  with  a  respectable  firm  of 
buyers,  who  would  purchase  and  do  their 
best  honestly  for  your  miuierous  correspond- 
ents, especially  those  in  distant  parts.  I 
suggest  this  as  I  suppose  your  time  is  fully 
occupied.  The  firm  would  have  to  be  one 
that  you  could  recommend.  The  difficulty 
lies  there,  I  suppose,  as  most  agents  do  not 
take  much  troub  e  with  small  matters.  I 
think,  however,  the  trade  would  grow,  as, 
for  instance,  I  have,  during  the  last  three 
months  since  I  fir=t  saw  Amateur  Work 
sent  for  £35  worth  of  goods  you  hare  called 
attention  to;  aDd  by  this  mail  I  have  sent 
for  a  case  of  100  lbs.  of  the  Electric  Paint 
Eemover,"  etc.  [I  fully  agree  with  Excel- 
sior (S.  A.)  that  there  is  ample  room  and 
reason  for  the  establishment  of  a  Home  and 
Intercolonial  Commission  Agency  as  a 
medium  of  communication  between  buyers 
in  the  Colonies  and  manufacturers  and 
sellers  at  home,  and  even  for  the  supply 
of  resideuts  in  the  more  i-emote  parts  of  the 
United  Kingdom,  who  might  like  to  pur- 
chase through  an  agent  in  London.  The 
agency  is  necessary  for  the  sake  of  bringing 
such  transactions  as  my  correspondent  has 
alluded  to  into  a  focus,  as  it  were,  and  pro- 
viding for  shipment,  either  in  cases  direct  to 
the  consignee,  or  under  cover.  It  only 
requires  a  moderate  amount  of  capital  and 
a  little  organization  to  start  such  an  agency. 
Its  growth  would  naturally  be  slow  at  first, 
but  it  is  my  firm  opinion  that  it  would  de- 
velope  into  an  excellent  business.    Surely 


the  times  are  not  so  good,  and  posts  so 
numerous  and  lucrative,  that  there  is  no 
one  who  can  and  will  try  to  make  a  living, 
perhaps  a  fortune,  by  entering  on  this 
course!  I  will  give  him  such  advice  and 
assistance  as  lies  in  my  power  to  render. 
Excelsior  (S.  A.),  whose  name  and  address 
I  will  give  him,  would  without  doubt  act  as 
his  correspondent  in  that  part  of  Australia 
in  which  he  resides,  send  orders,  and  receive 
goods  consigned  to  him  for  those  who  have 
ordered  them .  It  would  not  be  long  before 
other  correspondents  in  other  colonies  and 
other  parts  of  the  world  would  be  obtained. 
I  can  only  say  that  such  an  agency  as  is  in- 
dicated above  has  been  suggested  by  other 
writers  from  our  colonies  and  dependencies, 
and  it  is  a  matter  of  surprise  to  me  that  no 
one  has  yet  made  any  attenij>t  to  commence 
it.— Ed.] 

Copying  Machine. 
Nil  XJespekandum. — I  could  have  given 
you  a  more  satisfactory  reply  if  you  had 
explained  what  kind  of  copying  you  have  to 
do.  The  Try pograph ,  manufactured  and 
sold  by  Messrs.  Zuccato  and  Wolff,  is  a 
useful  machine,  because  an  original  when 
once  produced  can  be  preserved  for  future 
use.  The  smallest  size  for  Svo  paper  costs 
£1  lis.  6d.  It  is  described  in  Amateur 
Woke,  Vol.  II.,  page  92.  You  can  make  a 
copying  machine,  or  "graph"  machine,  asit 
is  sometimes  termed,  by  putting  "graph" 
composition  into  a  shallow  tin  tray.  You 
then  write  on  paper  in  aniline  ink,  and  lay 
the  writing  face  downwards  on  the  composi- 
tion. The  writing  is  transferred  to  it,  and 
several  impressions  cau  be  taken  by  laying 
damped  paper  upou  it.  For  "  graph/'  com- 
position see  Amateur  Work,  Vol.  I.,  pages 
■1S2  and  528,  and  Vol.  II.,  pages  48  and  1-16. 
It  would  not  cost  you  more  than  2s.  6d.  or 
3s.  to  buy  a  shallow  tin  tray,  Ike  the  cover 
of  a  square  biscuit  box,  the  composition, 
which  is  supplied  by  some  stationers,  and 
the  necessary  ink. 

Paste  for  Uniting  Papers. 
Ovid.— Although  you  posted  your  sample 
of  paste  on  Feb.  19,  and  it  came  into  my 
hands  on  Feb.  21,  yet  when  I  opened  the 
box  in  which  it  was  inclosed,  I 
found  nothing  but  four  or  five  dried 
lumps  of  stuff,  from  which  it  was  utterly 
impossible  to  form  any  opinion  with  regard 
to  its  merits.  As  you  say  that  one  of  the 
ingredients  is  a  powerful  poison,  I  iirosuine 
your  paste  is  an  arsenical  paste,  similar  to 
that  used  by  bird-sturfers,  and  this,  I  think, 
would  render  it  objectionable  as  an  article 
of  commerce.  If  you  send  auother  speci- 
men, it,  had  better  be  enclosed  in  a  tin  box 
or  bottle. 

Printing  Music  at  Home. 
G.  W.  (Tttehouse).—  An  article  is  in  prepa- 
ration on  a  process  by  which  pieces  of  music 
may  be  copied  and  multiplied  for  home  use. 
You  can  get  type  for  setting  up  music  at 
home,  of  Messrs.  Miller  aud  Richard,  Type- 
foundei's,  Water  Lane,  London,  at  prices 
ranging  from  6s.  3d.  to  10s.  per  lb.  I  cannot 
tell  you  on  what  terms  publishers  publish 
music.  You  should  apply  to  some  musrc 
publisher,  stating  your  requirements,  and 
asking  terms. 
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Bevelling-Board  for  Saw-Bench. 
C.  H.  (Bideford).—  Herewith  ia  an  illus- 
tration of  the  simplest,  and,  I  think,  the 
most  efficient  form  of  bevelling- board  for 
wood  top  circular  saw-bench.  In  the  figure 
A  is  a  ffiice,  hiDged  with  a  mitre  joint  d 
to  bed-plate  h.  b  is  a  fixed  quadrant  made 
of  brass  or  iron,  fitting  loosely  into  a  socket 
i,  which  latter  is  permanently  fixed  to  the 
bed-plate,  h,  through  which  the  fixed  quad- 
rant (which  is  attached  to  the  movable 
fence)  passes,  and  when  the  requisite  slope 


BEVELLING-BOARD   FOR    SAW-BENCH. 

is  attained  it  can  be  held  securely  by  the 
thumb-screw,  c,  This  quadrant,  it  will 
he  seen,  passes  through  the  bed-plate,  n, 
aud  must  also  have  a  slot  or  mortise  cut 
through  the  top  of  saw-bench,  marked  f. 
The  whole  thing  can  be  made  of  wood,  but 
it  would  of  course  be  much  more  lasting  if 
made  of  iron,  though  more  expensive.  The 
two  dovetail  grooves,  marked  g,  are  in  the 
bench-top  ;  the  two  Bcrews,  e,  are  for  fixiug 
the  contrivance  to  bench.  Mr.  Thos.  J.  Syer, 
of  I,  Fin  at  u  My  Street,  Chi  swell  Street,  E.C., 
would,  I  bave  no  doubt,  make  this  for  you, 
either  in  wood  or  metal. 

Refrigerator  or  Ice  Safe. 
E.W.L.  {Crouch  End). — Everything  comes 
to  those  who  ure  content  to  await  its 
coming  in  patience.  I  am  sorry  your  inquiry 
for  an  ice  safe  made  some  time  since 
elicited  no  reply,  so  I  will  do  what  I  can 
now  to  help  you  in  giving  you  the  follow- 
ing description  of  one  which  is  taken  with 
considerable  modifications  from  anamerican 
paper.  This  form  of  refrigerator  is  an  im- 
provement in  refrigerators  for  domestic  use, 
its  object  is  to  provide  a  double-case  anti- 
sweat  ice-box  or  trough,  located  and  sup- 
ported in  the  provision  chamber  of  the  refri- 
gerator in  a  peculiar  manner.  The  sketch 
represents  a  vertical  trausverse  section  of 
the  refrigerator  taken  Dear  the  back,  or  in 
otber  words  in  section  from  side  to  side 
The  outer  casing  of  the  refrigerator  is  of 
wood,  made  in  the  form  of  a  cupboard 
with  foldiug  doors,  closing  against  a  re- 
bated upright  in  the  centre.  In  each  cor- 
ner a  rebated  cleat  is  inserted  from  front 
to  back,  as  shown  in  section  in  Fig.  1, 
which  sufficiently  explains  the  construction 
without  reference  by  letters  to  these  parti- 
cular parts.  A  wooden  casing  is  made  to 
slide  into  these  rebated  cleats  resemb- 
ling a  box  without  a  front,  and  this 
box  is  lined  with  slates — shown  in  the 
illustration  by  thick  black  lines— attached 
to  the  inner  wooden  case  by  screws.  The 
space  between  the  outer  wooden  case  and 
the  inner  wooden  case  is  packed  with  saw- 
dust filling,  represented  by  dotting.  The 
interior  or  provision  space  is  divided  into 
three  compartments  by  two  shelves  a,  a, 
supported   by  slips   of  wood,  b,  b,  b,  b, 


attached  to  the  sides  of  the  chamber  aud 
sides  of  the  ice  box.  The  sbelves  are  made 
of  slate  and  perforated  to  admit  of  the  cir- 
culation of  cold  air  throughout  the  box  and 
into  the  lower  compartment.  The  ice-box 
is  double,  and  extends  from  the  inner  casing 
behind  to  the  upright  between  the  folding 
doors  in  front.  The  sides,  c,  c,  c,  of  the 
external  ice-box  are  of  slate,  the  bottom 
and  slanting  sides  being  attached  to  the 
ends,  which  are  of  the  form  shown  in  the 
illustration  by  the  ceutral  space  reaching 
to  the  lid.  This  slate  box  is  supported  by 
screwing  the  ends,  at  back,  to  the  inner 
lining,  and  in  front  to  the  upright  between 
the  doors.  The  ends  reach  ti  the  inner 
surface  of  the  top  of  the  outer  case,  but  the 
sides  do  not  reach  to  the  under  surface  of 
the  top  of  the  inner  case,  leaving  an  interval 
on  each  side  by  which  the  cold  in  the  inner 
ice-box  can  be  f  reelyconitnuuicated  to  objects 
in  the  refrigerator.  For  the  reception  of 
the  ice  an  under  trough,  d  d,  made  of  zinc 
or  galvanised  iron  is  fitted  into  the  outer 
slate  trough.  The  top  of  each  side  of  the 
metal  ice-box  reaches  only  to  the  top  of 
the  slate  trough,  s^  that  the  cold  in  the  ice- 
box may  pass  iuto  the  refrigerator  in  the 
direction  indicated  by  the  arrows.  The 
edges  of  the  sides  may  be  turned  over  the 
sides  of  the  slate  trough  aud  rest  upon 
them.  A  tap  is  inserted  through  the  up- 
right in  front,  against  which  the  doors  close, 
Bnd  passes  through  the  end  of  the  slate 
trough  that  is  screwed  to  the  upright,  and 
into  the  metal  trough,  iu  order  to  carry  off 
the  ice  water  resulting  from  the  melting  of 
the  ice.  If  there  are  any  joints  in  the  slate 
lining  they  may  be  closed  with  cement.  The 
refrigerator  may  be  made  a  little  wider 
than  it  is  high,  and  its  depth  may  be  equal 
to  half  the  width.  These  dimensions,  how- 
ever, must  be  regulated  by  the  require- 
ments of  the  maker,  and  the  extent  of  the 
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space,  etc.,  in  which  it  is  to  be  placed.  The 
ice  is  introduced  into  the  ice  trough  through 
the  lid,  e,  the  inner  surface  of  which  should 
be  faced  with  slate.  The  inner  surface  of 
the  doors  should  he  treated  in  the  same 
manner.  Slate  lining  and  shelves  are  re- 
commended for  the  interior  of  the  refriger- 
ator because  the  material  can  be  easi'y 
attached  to  the  wooden  casing  by  ordinary 
screws,  and  can  he  kept  scrupulously  clean 
by  wiping  it  with  a  damp  cloth. 

Bercaunette  Perambulator. 
A.  E.  S.— It  was  impossible  to  answer 
your  query  otherwise  than  by  giving  one  or 


two  special  papers  on  this  subject.  These 
are  in  preparation  by  a  skilled  hand,  and 
will  shortly  appear. 

Frat-Saw  Attachable  to  Sewing 
Machine. 
C.  P.  "W.  (O'd  Ford)  writes  :— "  I  send  an 
idea  for  a  fret-saw  attachable  to  a  sewing- 
machine  stand,  a  is  a  board  overlapping 
the  top  of  the  staud,  say  ti  inches  back  aud 
front,  upon  which  is  erected  a  small  upright, 
b,  upon  which  is  suspended  the  bar,  c,  for 
carrying  the  saw  itself,  at  the  back  of  which 


is  attached  a  spring,  d  (I  propose  spiral 
wire),  the  object  of  which  is  to  give  the 
saw  (by  means  of  the  lever,  c),  an  upward 
motion,  e  is  a  small  square  bar  working 
through  a  slide,  f,  made  to  fit  exactly.  The 
power  is  given  from  the  driving-wheel  of 
the  machine-stand  by  a  cord  passing  round 
a  small  wheel,  g,  on  which,  at  a  ladiusof  say 
If  inches  (which  will  give  a  3J  inch  stroke), 
is  fitted  a  short  rod  jointed  on  to  t^e  bar,  e. 
The  action  of  this  machine  is  so  s<  If -evident 
that  I  do  not  think  it  will  require  further 
explanation.  It  can  he  made  of  any  hard 
wood,  and  I  am  making  the  bearings  of 
small  pieces  of  brass  tube  fitted  tightly  into 
the  wood,  using  ordinary  screws  for  tLem 
to  work  upon.  The  saw-frame  thus  made 
has  the  advantage  of  being  economical, 
simple,  and  a  direct  perpendicular  stroke 
in  place  of  the  segment  of  a  circle  described 
by  most  of  the  treadle  machines  in  ute. 

Clock-Making  and  Repairing. 
G.  J. — Some  articles  on  Clock-Repairing 
appeared  in  Vol.  I.  of  this  Magazine,  but 
they  were  not  completed.  I  am  now  in 
search  of  a  competent  writer  to  take  uj> 
the  subject,  a  search  entailing  as  much  dif- 
ficulty aud  disappointment  as  that  of  Dio- 
genes when  looking  for  an  honest  man. 

Aneroid  Barometer  and  Wind  Motor. 

Mbkcohy  Orkney.— I  will  look  into  the 
subject  of  aneroid  barometers,  and  try  to 
learn  whether  or  not  an  amateur  might  ven- 
ture to  make  one  ;  hut  I  am  doubtful  as  to 
the  suitability  of  the  pages  of  this  Maga- 
zine to  a  description  of  the  instrument. 
Some  day  I  may  also  look  into  the  subject 
of  Wind  Motors,  but  owing  to  my  nume- 
rous engagements  I  have  not  time  for  it 
now.-  [G.  E.] 

Omnicycle. 

Loco.— I  have  sent  you  by  post  a  prospec- 
tus of  the  Omnicycle,  but  I  am  afraid  you 
would  find  the  same  objection  to  this  as  to 
the  Royal  Salvo  which  you  have.  I  am  told 
by  a  friend  that  has  one  that  he  finds  the 
machine  about  which  you  inquire  heavy 
to  drive,  and  not  by  any  means  fast. 
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Design  for  Tool  Chest. 
H.  Patters  Sideboard.— You  will  find. 
3">me  designs  in  "Every  Han  His  Own 
Mechanic,"  Part  7,  price  Gd.,  and  descrip- 
tions of  tool-cases  and  t  x>l-cupboards  for 
Amateurs  will  be  found  in  Amateur  Work, 
Vol.  L,  pp.  96,  257;  Vol.  II.,  p.  450.  Any 
.good  designs  that  I  may  receive  from  time 
t~>  time,  which  present  points  of  novelty  and 
uMlitv  in  construction,  will  find  a  place  in 
the  pages  of  this  Magazine,  but  I  have 
nothing  of  the  kind  in  hand  at  present. 

Paste  for  Mounting  Maps. 
E.  TV.  L.  [Crouch  End).— For  mounting 
try  "  Gloy"  mentioned  in  *'  Notes  on  Novel- 
ties," in  Amateur  Work,  Vol.  II.,  page  241. 
It  is  of  no  use  sending  to  the  manufacturers 
for  it,  as  they  do  not  supply  it  retail.  You 
can  get  it  at  Messrs.  Perry  &  Co  ,  Holbr>rn 
Viaduct,  B.C. 


INFORMATION  SUPPLIED. 

Small  Dynamo  Machine. 

G.  J.  S.  (Liverpool)  writes  :—  "In  answer 
to  G.  P.  (Glosgour),  I  have  a  small  dynamo 
wbich  will  light  ten  5-candle  power  Swan 
incandescent  lamps,  or  three  lo-condle 
lamps.  It  is  constructed  to  work  by  baud, 
but  by  fixing  it  on  a  lathe,  and  attaching  the 
driving-belt,  the  work  is  greatly  minimised. 
The  cost  of  this  machine  is  -£12,  bnt  there 
are  larger,  and  also  smaller,  sizes  made.  I 
procured  mine  from  Messrs.  F.  H.  Perry 
and  Co  ,  7?,  Dale  Street,  Liverpool,  and  I  have 
no  doubt  but  they  will  give  G.  P.  any  parti- 
culars he  may  require." 

Hom3  Made  Barometer. 
C.  D.  M.  [Southern]  writes,  in  answer  to 
J.  H.  "W.  (HampsUad)  :— "  I  have  success- 
fully ma^e  a  portable  cistern  harometer 
from  the  instructions  given  some  time  since 
in  Amateur  Work.  A  i  inch  tube  cost  me 
9d-,  the  mercury  Gs.,  and  sundry  other  ex- 
penses made  the  total  cost  about  10s.  For 
the  purpose  of  inserting  the  tube  into  the 
cistern  I  used  a  cement,  made  as  follows  : — 
Melt  together  -4  ozs.  resin,  1  oz.  of  beeswax, 
aad  then  stir  in  1  oz.  of  well-dried  brick- 
dust,  or  red  ochre,  which  answered  exceed- 
ingly weH.  I  feel  sure  that  «  J.  H.  W. 
carefnlly  follows  the  instructions  given,  he 
will  succeed  in  making  a  really  useful  in- 
strument. If  he  should  require  any  further 
information,  I  shall  be  happy  to  furnish  it 
through  'Amateurs  in  Council.'  " 

Plane  for  Twisted  Shavings. 

T.  C.  (El>jj  writes  in  reply  to  Pcoeorio, 
1hat  if  he  writes  to  Messrs.  B.  Melhuish 
and  Sons,  85  and  87,  Fetter  Lane,  E.C.,  he 
can  get  the  plane  he  requires.  Its  price  is 
3s.  6d. 

French  Polishing*. 

M.  W.  ( Burnley)  writes  in  repTy  to 
O.  E.  A.  (Cambridge)  -.—  "  Tallow  and  fat 
can  be  U3ed  instead  of  linseed  oil  for  French 
polishing.  The  oil  or  fat  is  simply  used  to 
fill  np  the  porosity  of  the  wood,  and  to 
enable  the  polish  to  be  worked  gradually 
into  the  wood,  and  not  to  allow  the  spirit  of 
the  polish  being  too  quickly  absorbed  by 
the  soft  parts  of  the  wood,  linseed  oil  being 
used,  as  the  best  oil,  and  being  more  readily 
applied  than  fat.' 


Blue  Lacquer  for  Tin. 
M.  "W.  {Burnley)  in  answer  to  E.  E.  L> 
(Blackburn)  can  give  particulars  of  blue 
japan  for  tin,  if  he  will  either  write  to 
M.  W.,  or  send  his  address.  [This  infor- 
mation should  be  sent  to  me  pro  bono 
publico.  Many  readers  of  Amateur  Wokk, 
doubtless,  wish  to  know  this.— En.] 

Glass  Bottles  for  Furniture  Faste. 

E.  A.  E.  B.  (Oxford)  writes  :-"I  think 
T.  T.  C.  (Ely)  could  get  glass  pots  of  the 
kind  required  from  almost  all  manufactur- 
ing chemists.  Townson  and  Mercer,  89, 
Bishopsgate  Street  Within,  are  sure  to  have 
them." 

M.  "\V.  (Burnley)  will  be  glad  to  inform 
T.  T.  C.  (Ely)  where  he  may  obtain  bottles, 
jars,  &c,  for  furniture  paste,  if  he  will  send 
his  address. 

Printing  Press. 

G.  H.  (Uuddersfiehl) ,  sends  the  following 
for  the  information  of  Excelsior  (S-  A.): 
I  notice  in  your  number  for  this  month 
(February,  1884)  among  the  ''Information 
Sought,"  page  101,  Excelsior  (S.  J.)  asks 
your  op-nion  as  to  which  make  of  printing 
press   you  could  recommeud,   Squint ani's 
"  Model "'   or   The    Birmingham  Machinist 
Company's    "  Pimplissimus,"    aud   in  your 
answer  you  give  each  of   them  an    equal 
measure  of  praise,  thus  leaving  your  corres- 
pondent without  the  assistance  he  required 
to  help  him  to  decide  between  the  two.    Of 
course,  I  can  quite  understand  and  sympa- 
thise with  your  reserve  in  the  matter,  as 
both  firms  advertise  their  machines  in  your 
journal,  and  so  you  are  not  the  person  to 
draw  comparison  between  them,  adverse  to 
either  one  or  the  other,  therefore  you  will 
perhaps  allow  me,  as  an  independent  per- 
son, to  give  your  correspondent  an  answer 
that  will  be  of  more  use  to  him,  if  he  has 
not  already  decided  for  himself.     I  have 
possessed  a  i^quintani's  "Model,"  No.  2, 
for  over  five  years,  and  I  cannot  speak  too 
highly  in  praise  of  it.    I  print  with  it  all 
my     business     cards,     memoranda,    bid- 
heads,  circular,  envelopes,  and  in  fact  all 
printed  matter  required  in  my  business  that 
comes  within  the  size  of  the  chase,  1\  inches 
by  5  inches,  and    my  own    opinion,    and 
that  of    every  one  else  who  has  seen  my 
printing,  is  that  it  is  quite  equal  to  any  done 
at  a  regular  printer's,  and  far  better  than  a 
great  deal  that  is  turned  out  from  some  of 
those    establishments.      As    showing   how 
simple  a  machine  it  is,  I  may  add  that  I 
am  in  every  sense  an  amateur,  having  no 
practical  knowledge  of  printing  whatever, 
beyond    what   I   have   acquired  myself  in 
practice  with  my  own  machine.    I  cannot 
speakof  the  "5implissimus"from  experience, 
but  judging  from  the  illustration  of  it  in  the 
advertisement,  I  can  see  one  or  two  disad- 
vantages which  it  has  in  comparison  with 
the  ''Model;"  and  perhaps  you  will  kindly 
allow  me  to  refer  to  them  for  the  information 
of  your  correspondent.    In  the  "  Siinplissi- 
mus  "  it  appears  the  chase,  with  type,  is 
placed   horizontally   under   the    machine, 
between  the  framework,  and  in  the  act  of 
printing  the  platen  also  has  to  be  brought 
down  between  the  framework  to  receive  the 
impression,    the    consequence    being    that 
when  it  is  required  to  print  on  a  sheet  of 


paper  wider  than  the  framework  the  paper 
has  to  he  folded  or  it  will  not  go  in,  thus 
taking  up  time  and  wrinkling  the  paper. 
Now  all  this  is  avoided  in  the  "  Model,"  as 
the  platen  has  not  to  pass  between  any 
framework,  the  sides  being  always  'ree  and 
open,  thus  allowing  any  size  of  paper  what- 
ever to  be  printed  on,  without  any  folding 
at  all,  and  I  believe  the  "Model"  is  the 
only  machine  of  which  can  this  be  said.  Then 
again,  in  the  act  of  printing  with  the 
"ModeV'the  movement  of  the  handle  pi  esf  es 
the  platen  directly  against  the  face  of  tLe 
type,  and  off  again,  similar  to  closing  and 
opening  a  hook,  thus  preventing  any  possi- 
bility of  blurring,  the  impression  always 
coming  out  clear  and  distinct.  I  consider 
these  two  great  advantages  of  the  "Model," 
even  if  it  has  no  other,  and  I  may  add,  in 
conclusion,  that  it  is  a  machine  so  well 
made  that  it  stands  usage  remarkal  ly  well, 
mine  never  having  been  out  of  order  once 
during  the  whole  time  I  have  had  it. 

Solvents  for  Gutta  Percha,  etc. 
M.  "W.  (Burnley)  writes  in  reply  to  F.  B. 
(Reading)  :  —  "  You  will  find  that  Gutta 
Pereha.etc.,  will  dissolve  in  benziu,  naphtha, 
chli_-rororni,  bisulphide  of  carbon.  1  think 
the  spots  may  be  avoided  if  he  is  careful  in 
joining  the  piece?,  or  he  may  take  them  off 
with  a  knife,  or  wash  with  the  solvent  on  a 
bit  of  cloth  wrapped  round  the  finger. 
Shellac  dissolved  in  10  parts  of  pure  ammo- 
nia is  a  good  cement  for  rubber." 

Pyrotechny. 
An  Old  Hand  writes  :— "  In  your  Part  of 
Am  at  bur  Work  for  February,  1881,  Eoceet 
states  that  he  has  attempted  to  make  several 
rockets,  and  cannot  succeed  to  get  them  to 
ascend,  whpn  lighted;  in  fact,  they  are  so 
sluggish  they  will  not  move  iu  the  slightest 
degree,  and  he  wants  to  know  the  reason  of 
this.  I  have  been  making  fireworks  off  and 
on  for  about  fifty-five  years.  I  am  now 
seventy-one.  In  all  my  experience  I  never 
did  see  the  like  of  what  BocKt-T  complains 
of.  As  he  gives  no  particulars  how  his 
rockets  were  made,  I  can  only  guess  the 
cause  of  their  failing,  and  that  is  that  the 
cases  were  charged  solid  throughout,  with 
out  providing  for  the  indispensable  cavity  ; 
if  tbey  had  been  charged  on  proper  tools, 
on  applying  light  to  them  they  would  then 
either  blow  through,  burst,  or  ascend.  I 
advise  him  to  try  again,  and  make  another 
rocket  in  the  same  way  as  before,  aud  with 
a  J  inch  gimlet  bore  through  the  chokehole 
of  his  rocket,  about  2\  inches  up  into  the 
centre  of  the  composition,  and  parallel  to 
its  axis.  Now  fire  it,  and  let  brother  readers 
know  the  result.  Eocket  composition  is  one 
of  the  slowest  used  in  pyrotechny,  but  the 
cavity  made  in  the  composition  by  charging 
the  rocket  increases  the  area  of  combustion  to 
such  a  degree  that  the  gases  liberated  inside 
the  case  rush  out  with  such  force  through 
the  contracted  orifice  (chokehole),  meeting 
the  resistance  of  the  external  air,  that  the 
rocket,  when  fired,  starts  rapidly  in  a  con- 
trary direction,  as  if  frightened  by  the  roar 
of  its  own  tail,  flying  forward  till  exhausted. 
A  stick  to  a  rocket  is  what  a  rudder  is  to  a 
ship— it  serves  to  guide  the  rocket  in  its 
right  course.  Eockets  may  he  made  to  go 
straightly  without  a  stick  by  means  of  wings 
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fastened  to  tbe  side  of  the  case.  This  was 
a  favourite  plan  always  used  "by  the  cele- 
brated Southby  when  he  fired  at  the  Surrey 
Gardens.  All  his  asteroid  rockets  were 
winged,  consequently  they  rose  much 
higher,  os  they  had  no  stick  to  carry;  and 
another  thing,  that  when  they  opened  at 
their  culminating  point,  the  parachute  sup- 
porting tbe  case  of  coloured  lights  was  dis- 
charged further  away  from  danger,  and  it 
would  have  taken  a  longer  time  to  descend 
to  the  ground  in  case  of  parachute  not 
opening.  The  winged  rockets  were  fired 
from  a  tube  specially  made  for  the  purpose. 
Another  way  to  make  a  rocket  go  straightly: 
Tie  a  small  stick  to  it  twice  the  length  of  the 
rocket,  £  inch  wide,  £  iuch  thick  (pine  is  tbe 
best),  glue  to  tbe  lower  end  of  the  stick 
three  small  wings  of  pasteboard,  i.e.,  one 
to  each  side,  and  one  to  the  back— it  is  then 
ready  for  action.  This  kind  of  rocket  also 
requires  a  special  frame  to  fire  it  from. 
After  all,  the  customary  stick  is  least 
trouble,  cheaper,  and  serves  exceedingly 
well.  Rocket  must  bear  in  mind  that  he 
must  not  do  as  I  have  seen  some  doing,  i.e., 
stickiog  the  stick  of  the  rocket  in  the  earth 
to  fire  it  off— he  must  hang  the  rocket  ou  a 
nail  driven  into  a  post,  the  lower  end  of  the 
stick  xiassing  easily  through  a  staple  driven 
18  inches  or  2  feet  lower  in  the  post.  Carefully 
avoid  any  obstruction  to  the  rocket,  above 
or  below.  I  cannot  enter  into  more  dotail 
at  present ;  it  would  require  a  volume  to 
exhaust  tbe  subject." 

Patience  writes,  in  reply  to  Rocket:— 
"  The  fault  appears  to  lie  with  the  choke- 
hole,  which  is,  no  doubt,  too  large.  "What 
sized  rockets  are  you  tryiug,  and  what  are 
the  dimensions  of  your  spindle  and  choke- 
hole  ?  Try  again,  and  choke  the  ca#es  smaller, 
and  ram  tight." 

G.  P.  B.  {Devon-port)  writes,  in  answer  to 
Rocket:  — "The  stick  or  staff  attached  to 
rockets  is  a  neoeesury — tho  rocket  would  not 
ascend  without  it.  The  use  of  the  staff  is 
to  balance  the  rocket,  for  as  the  composi- 
tion burns  out,  so  does  the  head  of  the 
rocket  become  heavier,  giviog  the  rocket 
a  downward  direction.  The  staff  keeps 
the  head  up,  and  of  course  the  tail 
down.  It  acts  much  on  the  same  principle 
as  the  tail  of  a  kite.  Iu  firiug  a  rocket,  tbe 
staff  should  be  placed  loose  in  a  tube  ;  a  rifle 
is  often  used  on  board  ship,  the  rocket  stall' 
being  placed  in  the  barrel.  Perhaps  Rocket 
did  not  ram  tbe  composition  down  in  the 
case  sufficiently  tight.  A  good  deal  depends 
on  this.  The  composition  ought  to  be 
rammed  home  in  small  quantities,  very 
evenly  and  tightly." 

E.  P.  writes,  in  reply  to  Rocket:— "I 
think  you  must  have  been  experimenting 
from  instructions  given  in  some  of  tbe  early 
published  articles  on  firework-making,  and 
which  are  as  dangerous  as  misleading. 
Rockets  do  not  require  a  strong  composi- 
tion, but  power  is  gained  by  filling  the  cases 
upou  a  mould  or  spiudle,  that  leaves  a  hol- 
low up  the  centre,  so  that  ou  firing  nearly 
the  whole  of  the  composition  in  the  rocket 
is  ignited  at  once.  The  gases  produced  by 
this  rapid  combustion,  having  only  a  small 
vent  (rou-'hly  one-third  the  bore  of  the 
rocket)  for  escape,  cause  the  recoil,  and, 
owing  to  the  stick  balancing  the  rocket,  and 
keeping  the  mouth  or  vent  downwards,  con- 


sequent ascent  of  the  rocket  skywards.  For 
a  quarter  pound,  or  three-quarter  inch 
bore,  rocket,  I  make  a  strong  cylindrical 
case  64  inches  loug,  usinga  bit  of  J  inch  brass 
tube  for  a  former,  and  instead  of  choking 
in  the  usual  way,  I  have  been  lately  driving 
a  small  portion  of  wet  plaster  of  Paris  into 
the  case  (of  course,  with  the  mould  inserted, 
so  as  to  leave  the  proper  orifice),  andallow- 
ing  it  to  set  before  charging.  I  find  this 
gives  the  rocket  a  much  greater  elevation 
owing  to  the  non-combustion  of  the  vent, 
as  in  an  ordinary  choked  case.  The  sketcb 
half  size)  shows  charged  rocket  on  spindle 


KOCKET  ON  SPINDLE,  IN  SECTION. 
A,   Spindle;  B,   Block;  C  C,   Case;  D  D, 
Plaster  in  place  of  choke;  E  E,  Compo- 
sition ;  F,  Plaster. 

in  section.  Hollow  runners  arc,  of  course, 
used  in  driving  the  composition,  a  little  at 
a  time,  into  the  case,  and  the  spindle  is 
withdrawn  after  charging.  This  spindle  is 
best  made  of  brass,  should  be  4£  inches 
long,  and  taper  from  T",-  inch  at  tbe  base  to 
£  inch  at  the  top,  besides  screwing  1  inch 
into  block,  which  may  be  of  hard  wood.  In 
charging,  about  ono  diameter  of  the  bore  of 
case  of  solid  composition  should  be  driven 
over  top  of  spindle ;  this  regulates  the 
bursting  of  head,  a  hole  being,  of  course, 
bored  through  the  plaster  to  permit  the 
contents  of  head  being  fired.  It  is  difficult 
to  condense  into  little  space  lucid  instruc- 
tions  for  rocket-making,  and  if  there  is  any- 
thing Rocket  wishes  to  have  explained,  I 
shall  be  pleased  to  communicate  with  him 
direct  if  he  will  write  me  under  cover  to  the 


Editor.  As  to  composition,  the  following 
gives  excellent  results  :  dry  nitre,  16  parts  ; 
sulphur,  3  parts;  fine  charcoal,  4  parts  j 
medium  charcoal,  3  ports." 

G.  J.  S.  [Liverpool)  writes  :— "  In  answer 
to  Rocket,  it  is  impossible  to  say  what  is 
the  cause  of  bis  rockets  refusing  to  ascend, 
unless  he  says  how  lie  made  them.  They  may 
have  been  overweighted,  or  tbe  chokehole 
too  large,  or  perhaps  he  omitted  to  make 
them  hollow  inside.  I  shall  be  glad  to  give 
him  a  few  wrinkles  in  pyrotechuy  if  he  will 
send  me  his  address.  "When  I  lived  in  the 
country  I  employed  a  good  deal  of  my  spare 
time  in  makiug  fireworks,  and  rockets  were 
my  favourites.  I  have  made  them  varying 
in  size  from  1  oz.  to  1  lb.,  and  I  was  always 
successful.  I  found  a  composition  made 
without  powder  to  give  excellent  results  for 
£,  A,  and  1  lb.  rockets.  Sticks  are  absolutely 
necessary— a,  great  deal  of  the  rocket's  per- 
formance depends  on  tbe  stick." 

W.  H.  M.  [Jersey)  writes,  in  reply  to 
Rocket:— "The  cause  of  your  rockets  not 
rising  iB  most  probably  due  to  the  compo- 
sition not  being  a  good  one  ;  or  if  good,  to  its 
not  being  properly  rammed.  If  you  will 
fully  explain  your  modus  operandi,  giving  the 
size  of  rocket,  and  the  composition  you  use, 
I  shall  doubtless  be  able  to  set  you  right, 
having  made  rockets  of  every  sort  and  size 
with  the  greatest  success  for  many  years.  I 
shall  be  happy  to  reply  to  you  direct  if  you 
wish.  You  can  obtain  my  name  and  address 
from  the  Editor." 

T.  T.  K.  S.  {Cambridge)  writes,  in  reply  to 
Rocket:— "You  do  not  say  whether  you 
make  your  rockets  solid  or  with  a  conical 
hole.  If  with  a  hole,  perhaps  you  did  not 
ram  it  sufficiently,  or  perhaps  you  did  not 
make  your  cases  strong  enough,  and  so 
when  you  rammed  the  composition  down, 
that  which  was  just  rammed  got  loosened. 
However,  you  made  yours,  I  made  mine  as 
follows  :  I  just  choked  one  end  for  half  its 
diameter,  then  get  a  large  piece  of  wood  and 
drilled  a  hole  the  size  of  your  case,  and  then 
sawed  it  down  the  middle  in  order  to  make 
a  box  to  hold  the  case  in  while  you  rammed 
the  composition  down.  I  then  fixed  it  in  a 
vice,  and  screwed  up  tight.  I  then  made  an 
iron  core,  which  was  simply  a  cone,  and  was 
half  a  diameter  at  the  bottom,  and  tapered 
almost  to  a  point.  I  pushed  this  up  tbe 
choked  eud,  and  then  rammed  the  com- 
position down  with  hard  wooden  rammers, 
of  which  you  must  have  several  to  fit  the 
core,  as  it  gets  smaller.  Then  when  you 
get  to  the  top  of  the  case,  rain  down  about 
one  diameter  of  composition  in  the  solid, 
in  order  that  when  the  fire  burns  up  this 
tube  of  composition  won't  burn  out  of 
the  wrong  end.  If  you  find  this  too  trouble- 
some, you  can  ram  your  case  solid,  and  then 
drill  a  conical  hole  right  up  your  case.  I 
found  this  answered  very  well.  Your  cases 
should  be  about  five  or  six  diameters  long, 
and  the  tight  ramming  is  very  essential.  You 
say  is  a  stick  a  necessary  adjunct  to  the 
rocket  ?  all  I  say  is,  can  you  fly  a  kite  with-- 
out  a  tail  ?  They  make  war  rockets  now 
without  sticks,  by  making  a  screwed  mouth, 
which  makes  the  rocket  revolve  like  a  rifle 
bullet,  but  they  often  turn  round  and  come 
at  those  who  sent  it,  which  is  not  pleasant ; 
and  if  they  are  in  a  boat  the  shortest  way 
is  to  jump  into  the  sea." 
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Dead  Polish  on  Ebonlzed  Wood. 

H.  W.  (Newton  Abbot)  writes  in  reply  to 
W.  G.  G. :— "  I  have  got  a  perfect  imitation 
of  ebony  on  plum,  and  no  doubt  apple,  pear, 
sycamore,  or  other  close-grained  woods 
would  do  equally  well,  by  using  Judson's 
Black  Dye.  It  is  necessary  to  have  as 
smooth  a  face  as  possible  before  applying 
the  dye.  To  obtain  the  dead  polish,  rub 
with  linseed  oil  aod  putty  powder,  applied 
on  a  bit  of  flannel,  and  finished  off  with  the 
ball  of  the  thumb,  or  palm  of  the  hand, 
which  is  the  best  way  of  getting  a  smooth 
surface  upon  both  metal  and  wood.  For 
mahogany  the  above  process  would  not  do, 
and  I  can  give  no  advice  for  satisfactory 
treatment  of  that  w-^od.  I  suggest  as  the 
best  way,  to  use  a  filling,  and  then  japan 
and  rub  down  with  Sue  pumice  or  putty 
powder  and  water,  and  then  a  copal  varnish, 
but  it  will  not  be  dead  polish  as  desired." 
Breeding  Cage  for  Canaries. 

W.  Hunt  (95,  Wimp  die  S'rect,  IF.)  writes: 
— "If  YorxG  Breeder  will  call  at  the 
above  address  I  sball  be  pleased  to  show 
him  a  cage  that  I  have  just  finished,  to 
house  eight  pairs  of  birds." 

Improvement  in  Common  Stove. 

E  W.  S.  (Banstead)  writes  in  auswer  to 
W.  J.  R.  (Sheffield)  :~"I  have  two  stoves 
for  heating,  and  finding  that  those  with 
flae-pipe  at  back  will  not  draw,  I  have  now 
fixed  the  pipe  at  the  top  of  stove.  Under 
this  arrangement  the  stove  will  draw  very 
much  faster,  especially  if  you  can  make  the 
part  of  the  pipe  next  the  stove  to  run  up 
straight  and  perpendicularly  from  it  to  the 
height  of  four  feet  or  thereabouts." 

Namedess  writes  in  reply  to  W.  J.  E. 
(Sheffield) :—  '*  Exclude  all  draught  from 
going  up  the  chimney  (except  the  draught 
that  passes  up  through  the  stove),  by  a 
common  fire-board,  or  a  sheet  of  iron  with 
a  hole  cut  in  it  jnst  enough  to  let  the  pipe 
from  the  stove  pass  through.  In  the  event 
of  your  having  to  use  the  fire  as  well,  and 
beiug  unable  to  put  up  the  fire-board  or 
sheet  iron,  lengthen  the  stove-pipe  up  the 
chimney,  also  set  tie  stove  as  far  back  in 
the  room  as  yon  can."  [The  writer  of  the 
above  has  given  neither  name  nor  mom-de- 
plnme.  I  am,  therefore,  obliged  to  dub  him 
"  Xa^eless." — Ed. j 

Copper  Plates  for  Etc Mng. 
J.  V.  S.  (Gveat  Dovtr  Street)  writes  : — 
"Lex  can  obtain  prepared  copper-plates 
from  Mes3rs.  Hughes  and  Kimber,  West 
Harding  S'reet,  Tetter  Lave,  Loudon,  E.C. 
The  surface  of  the  plate  is  covered  with 
a  thin  film  of  '  etching  ground,'  sold  in 
ball3,  Is.  eich,  from  John  Sands  and  Sons, 
151,  Arundel  Street,  Sheffield;  the  ball  is 
wnpped  in  s  Ik,  the  copper  plate  heated, 
and  the  ball  squeezed  on  the  plate  until 
sufficient  has  been  deposited  for  a  ground, 
then  it  is  gently  dabbed  over  with  a 
r,'  al-o  of  silk,  with  cotton  wad,  or 
similar  substance  inside  ;  the  shape  of  the 
'dabber'  is  like  a  lady's  puff.  A  walliug 
w^a  afterwards  to  be  placed  round  the  part 
that  ia  to  be  etched,  the  walling  composi- 
tion nsed  by  etchers  is  made  as  follows:— 
Mix  Id.  of  beeswax  and  Id.  Burgundy  pitch 
in  warm  water,  add  a  little  tallow  to  ke-p 
the  waling  in  a  plastic  condition.      Soften 


in  warm  water  before  using,  and  be  careful 
to  press  it  closely  on  the  surface  of  the 
plate,  or  the  acid  will  leak  through  and  do 
damage.  I  will  gladly  answer  any  further 
enquiries  if  it  be  in  my  pQwer  to  supply  the 
information  required." 


INFORMATION  SOUGHT. 

Spring  Gun. 
W.  B.  C.  (Leicester)  asks :- Will  you  or 
any  of  your  correspondents  kindly  give  me 
a  design  for  a  spring  gun  for  shooting  small 
birds  with  shot.  I  wish  it  to  be  a  strong 
one,  and  I  should  like  to  know  where  I 
could  get  the  necessary  materials  and  the 
price  of  them.  [I  am  afraid  you  must 
content  yourself  with  a  saloon  pistol,  or 
with  the  old  fashioned  cross-bow  and  the 
arrow  or  "bird  bolt,"  which  is  discharged 
from  it.  You  wish  to  fire  shot,  so  that  the 
pellets  may  scatter  among  the  birds.  I  do 
not  myself  see  any  way  of  managing  this 
with  a  spring,  but  perhaps  others  may  be 
able  to  help  you  in  this  matter.— Kn.] 
Cheap  Press  for  Soap  Tablets. 

J.  A.  (Nt v:caitlc-on-Tync)  writes: — '"Can 
you  tell. me  where  I  can  get  a  cheap  press 
for  making  scap  tablets.  I  have  applied  to 
Mr.  Houchin,  Bridporf,  and  he  quotes 
£3  15s.  This  it  too  costly  an  article  for 
amateur  work.  If  you  know  of  anything 
of  the  kind  for  less  money  kindly  inform 
me  through  the  medium  of  "  Amateurs  in 
Council."  [The  press  for  which  price  was 
quoted  as  above,  is  probably  intended  to 
turn  out  many  tablets  at  one  operation-  If 
you  have  a  napkin  press,  or  small  press  of 
any  kind,  I  think  you  might  manage  to 
mould  your  soap  into  tablets,  by  having  two 
boards,  one  above  and  one  below,  into 
which  are  sunk,  in  such  a  position  as  to 
secure  accurate  register,  the  two  halves  of 
a  tin  mould  with  rounded  edges,  which  any 
tinman  would  quickly  make  for  you  with 
his  planishing  hammer,  when  he  was  made 
acquainted  with  the  purpose  for  which  you 
require  the  contrivance.  I  give  you  my 
idea,  such  as  it  is,  but  I  leave  it  open  to 
any  of  my  readers  who  can  do  so,  to  de- 
scribe a  press  by  which  your  purpose can  be 
more  effectually  obtained. — Ed.] 

Staining  Floors. 
A  "Wahdep.ee  writes: — "I  wish  to  etainat 
least  a  dozen  new  ones.  Any  advice  as  to 
economy  of  time  and  (xpense,  but  more 
especially  as  regards  its  wearing  qualities 
and  servants'  time.  As  to  the  best  stain 
and  varnish,  whether  two  coats  of  the 
latter  and  size  are  preferable  to  one,  and  if 
putty  used  to  fill  small  cracks,  will  take  the 
staiu,  I  sba  1  be  much  obliged  for.  Also,  for 
aty  personal  experiences  of  those  who 
have  tried  your  directions  in  Vol.  I.,  j  age 
106,  and  other  receipts,  more  especially 
'  Eyland'o  Sanitary  Oak  Floor  Varnish.' 
Is  it  as  its  name  implies,  a  stain  and  varnish 
in  one,  easily  applied,  and  can  it  be  relied 
on  to  wear  ?  "  [I  insert  this  tn  ettenso, 
because  A  Wanderer  is  so  very  desirous 
of  learning  the  experience  of  others  in  this 
matter,  and  because,  although  I  know 
"Ryland's  Sanitary  Oak  Floor  Varnish" 
by  name,  and  believe  it  to  be  a  stain  and 
varnish  combined,  I  have  never  seen  any 
of  it.— Ed.] 


Tricycle  Worked  by  Electricity. 

B.  C.  B.  (Bogjior)  wishes  to  know  if  there 
is  any  tricycle  worked  by  electricity,  and 
if  it  would  be  possible  to  use  a  Griscom 
motor  for  the  purpose,  and  if  so,  what 
battery  could  be  used  ?  Fluids  would  be  im- 
possible ;  the  Griscom  weighs  6  pounde, 
which  nii^ht  be  a  drawback  to  the  speed. 

Loco  wishes  to  know  if  there  are  any 
trieycles  driven  by  electricity,  and  if  so, 
where  can  they  be  obtained. 

Waterproof  Wading  Stockings. 

Fisher  asks  :— Can  any  of  the  numerous 
readers  of  Amateur  Work  inform  me  how 
to  make  a  pair  of  waterproof  wading  stock- 
ings for  fishing,  and  the  probable  cost  ? 

Papers  for  American  Orguinettes. 

H.  S.  asks:— Can  you  or  any  of  your 
readers  inform  me  how  and  on  what  prin- 
ciple the  notes  are  cut  on  the  papers  used 
for  the  "American  Oiyuinettes,"  and  will 
round  holes  do  as  well  as  square  ones?  How 
am  I  to  copy  a  piece  of  music  on  to  one  of 
these  slips  of  paper  ? 

Rubber  Stamp  Making". 

J.  B.  (Glasgow)  requires  the  measure- 
ments of  the  apparatus  illustrated  in  the 
papers  that  appeared  on  this  subject  in 
Vol.  II.  of  Amateur  Work.  He  wants  (1) 
length  of  pins  in  plate,  Fig.  3  ;  (2)  height  of 
shoulder  on  uprights  from  bottom  side  of 
chase,  Fig.  1  ;  (3)  depth  of  sides  of  frame, 
Fig.  2.  He  also  wishes  to  know  (4)  if  press 
goes  over  the  pile  the  longest  way,  with 
diameter  of  screws  and  distance  between 
the  screws;  (5)  price  of  india-rubber  per 
sheet,  with  size  of  sheet,  or  per  lb.,  with 
weight  per  square  foot ;  and  (6)  solution  for 
wasbine  tbe  turpentine  and  benzoin  otf  the 
type.  The  writer  of  the  papers  on  this  sub- 
ject offered  to  supply  the  articles  figured  in 
tbe  illustrations  on  behalf  of  the  firm  to 
which  he  belonged ;  he  did  not  seek  to  in- 
struct amateurs  in  making  the  apparatus. 
I  cannot  give  you  the  sizes  you  ask  for 
because  I  hive  not  got  the  frame,  etc.,  from 
which  to  make  the  measurements.  I  have, 
however,  given  publicity  to  your  wants  in 
"Information  Sought."  (2)  The  writer  of 
the  papers  entitled  "  Printing  for  Ama- 
teurs "  has  resumed  his  work,  and,  I  trust, 
will  soon  bring  it  to  a  close.  I  hope  to  touch 
on  Lithography  at  some  future  time,  if  a 
number  of  readers  show  that  it  is  wanted 
by  asking  for  it.  I  am  not  acquainted  with 
any  cheap  popular  treatise  011  the  subject 
from  which  you  could  learn  the  art. 

Easy  Way  of  Making  Octagon  Boxes. 

A.  C.  writes:— "I  should  be  very  much 
obliged  if  some  correspondent  would  tell 
me  of  an  easy  way  to  make  octagon  boxes 
with  dovetailed  joints,  and  so  that  one 
would  exactly  fit  upon  another."  [I  am 
afraid  the  latter  part  of  your  communica- 
tion i3  not  as  clear  as  it  sbnutd  be. — Ed.] 
Polishing  Pebbles. 

An  asks  :— "  Will  The  Truth  kindly  a'ld 
to  the  interest  of  his  comprehensive  article 
on  f  Polishing  Pebbles  '  by  giviug  informa- 
tion on  the  following  points — (1)  If  dia- 
monds can  be  cut  by  their  own  dust,  why 
cannot  pebbles  be  cut  with  quartz  dust  ?  (he 
says  diamond  dust  is  indispensable).  (2) 
What  is  the  number  of  revolutions  of 
cuttiug  wheel  spindle  ?  " 
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Pedals  for  Harmonium. 

A  Subscriber  writes  : — "  I  have  a  very 
good  10-atop  Harmonium,  with,  knee  swell, 
to  which  I  am  desirous  of  adding  pedals. 
Will  any  kind  reader  give  me  full  instruc- 
tions how  to  do  this  in  as  simple  a  manner 
as  possible.  Workincr  drawings  will  be  very 
acceptable."  [Mr.  Wicks  does  not  write  on 
Harmoniums  and  American  Organs.  I  am 
anxious  to  place  a  reliable  authority  on 
Harmoniums  on  uiy  staff,  and  shall  be  glad 
to  hear  from  anyone  who  is  competent  to 
answer  queries  with  respect  to  this  instru- 
ment.— Ed.] 

Suitable  Paint  for  Tricycle. 
S.  H.  M.  (Wickham  Brook)  wishes  to  know 
what  is  the  best  paint  to  use  for  painting  a 
tricycle,  the  colour  most  serviceable,  and 
if  the  gold  (decorated  part)  could  be  laid  on 
hy  means  of  stencil-plates. 
Fretwork  Design  for  Sides  of  Album. 

Shavings  asks  :—'*  Can  any  reader  of 
Amateur  Work  supply  me  with  a  design 
for  the  sides  of  an  album  in  fretwork,  chiefly 
flowers,  or  a  good  conventional  pattern, 
with  a  shield  on  one  side  the  shape  as  shown 
in  the  accompanjing  sketch.  Size,  12  in. 
by  10  in."  [It  is  possible  that  many  designs 
may  be  sent  in.  I  had,  therefore,  better 
say  that  I  can  only  accept  one  or  two,  that 
may  happen  to  he  exceptionally  good,  for 
publication,  aud  that  preference  will  be 
given  to  those  that  are  drawn  exactly  the 
same  size,  or  in  exact  proportion  to  the  size 
of  a  page  (type)  of  Amateuk  Work,  that  is 
to  say,  8  in.  by  5}  in.,  for  reproduction 
direct  from  the  original  designs  by  photo- 
lithography. Drawing-*  should  be,  there- 
fore in  pen  and  ink,  well  finished  ;  and  Indian 
ink,  not  common  ink,  should  be  used  in 
their  execution.— Ed.] 

Removal  of  Smoke  Stains  from 

Marble. 
Excelsior  (S.^4.)  writes:— "I  take  tho 
liberty  of  writing  you  again  to  ask  whether 
you  or  any  of  your  numerous  readers  con 
inform  me  how  to  remove  smoke  stains  from 
marble.  A  fire  took  place  next  door  to  my 
premises,  and  damaged  a  lot  of  valuable 
looking-glasses  with  marble  slabs  ;  the 
latter  are  darkly  stained  by  heat  and  smoke. 
I  shall  be  obliged  if  you  will  inform  me  how 
these  stains  can  he  removed.  We  have 
trie  1  grinding,  but  the  stains  are  in  too 
deep. 

Staining  Precious  Stones. 
A.  R.  S.  (Leytwntone),  whose  letter  was 
received  at  the  office  of  this  Magazine  on 
Feb.  4,  writes:— "Having  written  to  you 
about  a  fortnight  ago  for  information  on 
precious  stone  staining,  and  not  seeiDgany 
reply  of  auy  kind  in  the  February  part,  I 
take  the  liberty  agaiu  to  ask  you  to  be  kind 
enough  to  inform  me,  if  you  possibly  can,  of 
the  chemicals  used  for  softening  diamonds 
when  about  to  be  cut,  and  likewise  what  is 
used  for  hardening  the  diamond  that  they 
are  cut  with,  as  I  am  a  jewel-hole  maker. 
I  find  when  I  am  turning  btones,  they  polish 
slightly,  which  stops  the  progress  a  good 
deal.  If  you  can  tell  me  of  something  to 
etop  the  friction,  I  should  be  very  grateful, 
aud  likewise  about  the  stone  staining.  I 
know  it  is  not  generally  known  among  the 
trade  that  stones  are  st.iined  at  all.  IE  you 
could  give  mc  an  ide  1  how  to  stain  the  sand 


for  glass-blowing  for  stained  glass,  I  think 
that  will  answer  the  purpose.  Please  try 
find  let  me  have  some  kind  of  reply  in  the 
March  part  of  Amateur  Work.  [It  is 
utterly  impossible  to  answer  a  letter  re- 
ceived, according  to  your  own  showing, 
about  Jan.  20,  in  the  February  Part,  for  the 
Part  in  question  was  then  printed  and  ready 
for  publication.  I  have  already  told  you,  in 
reply  to  your  first  letter,  that  it  is  not  pos- 
sible to  stain  agates  and  flints.  I  give  your 
second  letter  in  ex  ten  so  here,  in  the  hope, 
that  some  one  may  understand  itbetterthan 
I  do  what  it  is  that  you  really  want,  and  I 
give  you  a  reply.  There  are  many  tricks 
resorted  to  in  the  treatment  of  precious 
stones,  that  have  been  commented  on  very 
recently  in  the  Standard,  and  it  is  possible 
that  it  is  some  of  these  malpractices  that 
you  are  asking  about.  It  would  give  me 
sincere  pleasure  to  help  you  if  I  could  ;  hut 
as  far  as  I  am  personally  concerned,  lam 
unable  to  do  so. 

The  attention  of  E.  F.  (Islington)  is  re- 
quested to  the  first  part  of  my  remarks 
above. — Ed. 

Oilskin  Clothing. 

Excelsior  (S.  A.)  writes:— "I  shall  he 
very  glad  if  you  or  any  of  your  readers  will 
tell  me  how  to  oil  clothes,  that  is,  how  to 
make  oilskin  clothing  similar  to  those  im- 
ported from  England,  which  have  a  beau- 
tiful gloss.  They  do  not  burn  if  closely 
packed.  I  am  aware  that  boiled  linseed  oil 
and  wax  will  produce  a  nice  rich  appearance, 
but  after  a  time  it  burns  and  destroys  the 
calico.  I  wish  to  find  something  that  will 
impart  to  the  calico  the  fine  elossy  appear- 
ance to  which  I  have  alluded,  and  yet  not 
get  rotten  nor  burn  the  cloth. 

FOR  SALE  OR   EXCHANGE. 

\_Lellers  addressed  to  the  Eaitor  will  b»-  imme- 
diately for war drd  to  owners  of  Articles  jur 
Sale  or  Exchange.'] 

Estimates  for  Organ  Pipes. 

Presto  wishes  to  receive  estimates  for 
the  construction  of  organ  pipes  according 
to  specification  No.  2,  given  in  Amatkur 
Work,  Vol.  II.,  page  21.  The  pipes  to  be 
voiced  and  timed.  All  materials  to  be 
sup  plied. 

Organ  Pipes. 

J.  E.  R.  (Kensington)  writes:— "I  have 
about  160  metal  tubes,  made  to  scale  as  pipes 
for  Open  Diapason,  Stopt  Diapason,  Flute 
and  Viola,  as  laid  down  in  "  Organ  Building 
for  Amateurs,"  in  Amateur  Work.  Being 
reluctantly  compelled  to  abandon  the  idea 
of  building  an  organ,  I  am  willing  to  dispose 
of  the  tubes,  which  I  have  very  carefully 
made,  for  the  first  offer  I  get  above  10s. 
The  paper  cost  me  19s.  6d.,  without  count- 
ing my  time  and  labour." 

Small  Chamber  Organ. 

J.  B.  writes  :— "  I  have  a  small  chamber 
organ,  which  I  offer  to  any  reader  of 
Amateur  Work,  who  may  be  thinking  of 
building  one.  It  contains  two  stops  and  is 
a  little  out  of  order,  but  all  the  principal 
parrs  are  very  good,  and  I  would  sell  it  for 
much  less  than  its  value,  having  no  time 
to  undertake  the  repairs  myself.  I  will  give 
a  full  description  of  it  to  anybody  who  may 
desire  it,  and  answer  any  enquiries  respect- 
ing the  instrument." 


Organ-Stop  Handles. 

C.  J.  C.  (llaverstock  Hill)  writes:— "I  have 
twelve     ebony  organ-stop     handles,   quite 
new,  which  I  would  sell  for  4s." 
Wire  for  Coils. 

Wire  writes:  — "  Having  bought  a  large 
quantity  of  secondhand  silken  aud  cotton 
covered  wire  to  make  a  large  coil,  I  offer  to 
amateurs  a  lot  I  have  left,  fit  for  making 
coils,  bells  or  motors,  for  exchange  or  for 
sale  at  about  half  trade  price.  I  have  also 
a  quantity  of  batteries  and  parts  for  sale 
cheap." 

Books  for  Sale. 

Trypho   offers  eight  volumes  of  Black- 
wood's Magazine,  for  1879—18^2,  for  Is.  6d. 
per  volume;   and    the    Sunday  Magazine, 
eight  volumes,  for  1^75—1882,  at  Is-  per  vol- 
ume.     Both  sets  in  parts,  unbound,   and 
clean.     Purchaser  to  pay  carriage. 
Three-Inch  Centre  Lathe. 
A.    H.    (Yorkshire)  has  a  3-inch  centre 
lathe  which  be  wishes  to  sell.     Bed  2  feet  H 
inches  long,  heavy  fly-wheel  keyed  on  crank 
shaft,   3  speed  coned  jmlley,  strong  back 
poppit,  complete  [  ivith  drill  chuck,  2  face- 
plates, etc.,  price  £3.     This  is  a  machine 
not  often  to  be  met  with  at  the  price. 
Screwdrivers. 

J.  N.  (London,  F..C.)  has  about  half  a 
gross  of  screwdrivers,  taken  in  part  pay- 
ment of  an  account,  which  he  wishes  10 
dispose  of.  They  are  "London  Pattern," 
with  8  inch  blades,  or  15  inches  in  length, 
including  handle,  fitted  with  strong  brass 
ferule,  usually  sold  at  Is.  3d.  and  Is.  4d, 
each.  He  will  sell  these  at  9d.  each,  or  at 
8d.  each  in  lots  of  three  or  more  in  number, 
the  purchaser  paying  carriage;  or  he  will 
send  piugle  ones  post  free  for  Is.  He  has  ; 
also  another  half  gross  of  round  screwdrivers 
of  the  pattern  used  by  engineers, of  the  ?aae 
diameter  throughout.  They  are  of  the  same 
IeDgth  as  those  of  the  London  Pattern,  and 
will  be  sold  at  the  same  price.  [I  have  had 
one  of  these  screwdrivers  in  use  for  some 
months,  and  it  has  done  me  good  service. 
As  J  N.  is  personally  known  to  me,  readers 
of  AMATEua  Work,  who  wish  to  purchase, 
may  transmit  stamps,  enclosed  with  appli- 
cation addressed  to  J.  N.  to  my  core.— Ed.] 


REPLIES  DEVOID  OF  GENERAL 
INTEREST. 

W.  P.  (Withington). —  In  reply  to  your 
post-card,  I  have  no  more  letters  for  you. 
It  is  not  ijossible  to  name  a  price  for  a 
carved  oak  chair,  as  for  a  plane  or  fret-saw- 
ing machine  or  any  other  article  to  which 
a  fixed  commercial  value  is  assigned.  In 
buying  a  carved  oak  chair  its  value  must  be 
a  matter  of  adjustment  between  buyer  and 
seller. 


Communications  ric-ived  asd  unavoid- 
ably hdld  ovur  —  Oboe,  J.  S.  M".  (Ken- 
sington), Eb^'Ny,  D.  S.  (Shepherd's  Bu-h\ 
H.  A.  M.  (Kentish  Town),  H.  G.  [Rochdale, 
Lane.),  H.  C.  T.  (Carmarthen),  Cornelius 
NepoS,  J.  H.  (KaJcliffe),  M.  W.  (Burnley), 
LOCO,  T.  J.  B.  (Newcastle-on-Tyne) ,  T.  G., 
E.  R.  P.  (Bury  St.  Edmunds),  Shavings, 
J.  F.T.Bailey,  J.  A.  H  (Askeaton),  F.  E.W  , 
R.  H.  H.  (Rock  Ferry),  J.  O.  K.  (Broughton- 
in-FurncsB),  F.  N.  E.  [Rock  Ferry),  Binu. 
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"SHAMROCK"  PICTURE  FRAME  IN  FRETWORK. 

DESIGNED  BY  JAiLES  WALSB. 


HE  DESIGN  for  a  "Picture  Frame  in  Fretwork" 
that  is  given  in  this  page  is  from  the  pencil  of 
Mr.  James  Walsh,  of  Cork,  whose  productions  in 
this  direction  have  already  received  notice  in 
"  Notes  on  Novelties  "  in  a  previous  Part  of  this 
Magazine.  The  pressing  demand  for  space,  as  regards  both 
subject  matter  and  supplements,  prevents  the  exhibition  of  the 
pattern  in  a  complete  form,  but  enough  has  been  given  to  enable 
any  one  who  is  desirous  of  cutting  it,  to  construct  a  complete 
pattern  for  his  own  use. 

The  frame  is  intended  for  a  photograph  or  picture  of  "  cabi- 
net "  size.  If  a  line  be  drawn  across  the  page  from  C  to  D,  this 
line  with  its  dotted  continuation  from  D  to  E,  and  the  line  C  F, 
contain  just  a  quarter  of  the  entire  frame.  In  other  words, 
this  quarter  or  fourth  part  lies  within  the  four  points,  C,  F,  G,  E.  | 
By  repeating  this  quarter  four  times  in  the  proper  directions  by 
means  of  tracing,  a  complete  design  is  obtained.  Again,  the  line 
a'  f  bisects  the  design,  or  divides  it  into  two  equal  parts,  but  the 
upper  part  requires  completion,  and  all  that  is  necessary  in  order 
to  obtain  this  is  to  add  the  portion  below  the  line  A  B,  or  within 
the  points  A,  f,  G,  b,  to  the  unfinished  portion.  To  do  this,  after 
the  whole  of  the  portion  given  has  been  traced,  the  tracing  paper 
must  be  turned  and  the  line  a'  b'  applied  to  the  line  A  B,  so  as  to 
coincide  with  it.  The  extension  of  the  tracing  will  be  made  on 
the  reverse  side  of  the  paper,  but  if  done  lightly  it  can  easily  be 
completed  on  the  side  on  which  the  other  part  of  the  tracing  has 
been  made.  The  conspicuous  features  of  the  ornamentation  are 
the  shamrock,  from  which  the  design  takes  its  name,  and  the 
Latin  cross,  or  cross  with  equal  arms.  The  frame  presents  an 
excellent  appearance  cut  in  either  white  holly  or  ebony,  and 
backed  with  wood  of  contrasting  colour.  As  the  construction  of 
frames  of  all  kinds  has  been  fully  explained  in  this  Magazine,  it 
is  unnecessary  to  say  anything  further  on  this  point. 
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CONCERTINA  AND  MELODEON  TUNING 
AND  REPAIRING. 


By  HENRY  DRYERRE. 


|T  is  doubtful  whether  there  is  another 
jl     musical  instrument  which,  when  out  of 

IBRj     order,    requires     so    little    to     put    right 

JMlV.-I  again,  and  is  yet  so  troublesome  to  put 
right.  The  violin,  when  out  of  tune) 
needs  only  a  turn  of  the  peg  to  set  right  again  ;  a 
string  breaks,  and  is  replaced  in  a  second  or  two  ;  if 
the  flute  sounds  flat  or  sharp,  a  movement  of  the  slide 
makes  all  right  ;  the  guitar  and  banjo  are  as  easily 
tuned  as  any  of  the  violin  tribe  ;  the  clarionet  and 
oboe  require  a  little  more  care  to  produce  correct  in- 
tonation, but  no  clarionet  or  oboe  player  ever 
thinks  of  calling  in  the  aid  of  another  to  assist  him  in 
the  matter  ;  and  even  in  the  case  of  the  pianoforte,  it 
is  a  much  easier  matter  to  tune  a  single  note,  when 
you  know  how,  andisoftenerattempted,thanto  accom- 
plish a  similar  result  with  a  melodeon  or  concertina. 
A  tuning-key  is  not  in  everybody's  possession,  but,  a 
pair  of  pincers,  or  a  movable  spanner,  might  be  made 
to  take  its  place  in  an  emergency — say,  just  before  an 
evening  party  or  a  concert,  when  only  one  or  two 
notes  had  to  be  corrected,  and  nothing  more  in  the 
form  of  appliances  would  be  required,  and  the  opera- 
tion need  not  take  more  than  ten  minutes  altogether. 
But  now — to  come  to  close  quarters  with  our  subject 
-^-the  case  is  different  with  the  instruments  we  have 
more  immediately  to  do  with.  A  concertina  or  melo- 
deon out  of  tune,  even  only  in  respect  to  a  single  note, 
is  useless  until  put  right  again.  One  may  try  to  avoid 
the  faulty  note,  but  it  is  sure  to  come  in  when  least 
expected,  and  the  instrument  is  thrown  aside  in  dis- 
gust. Not  one  in  twenty,  I  should  say,  who  play  the 
concertina  could  tune  a  note  of  his  instrument  ;  and 
not  one  in  a  hundred  put  in  and  tune  a  new  reed 
when  required. 

So  few  tools  are  required,  so  little  practical  know- 
ledge, and  such  trifling  ability  beyond  a  good  ear,  that 
it  is  rather  surprising  more  do  not  tune  their  own  in- 
struments than  really  do.  The  following  remarks  are 
intended  to  meet  the  wants  of  those  whose  desire  it 
is  to  perform  this  interesting  operation  for  themselves; 
and  it  may  be  premised  that  the  writer  is  himself  an 
amateur,  who,  from  business  relations  having  been  in 
a  sense  compelled  to  tune  and  repair  the  instruments 
under  question,  acquired  the  necessary  ability  without 
the  least  aid  from  anyone — not  a  great  matter,  cer- 
tainly, but  stated  here  for  the  encouragement  of  those 
whose  motto  is  "  Try." 

A  few  tools  are  first  of  all  requisite :  a  flat  file, 
three  or  four  inches  long,  finely  cut,  a  pair   of  neat 


pliers,  a  pair  of  cutting  pliers,  a  small  hammer  and 
punch,  a  bradawl  or  two,  a  small  anvil,  such  as  can  be 
purchased  for  2s.  or  3s.,  a  small  hand-vice,  and  a  small 
screw-driver.  In  addition  to  these,  and  coming  under 
the  heading  of  appliances,  there  are  required  two  other 
very  useful  articles,  which  I  found  I  had  to  make  for 
myself.  The  one  is  for  the  purpose  of  enabling  the 
old  rivet  of  the  tongue  (or  reed)  plate  to  be  taken  out 
more  readily ;  and  I  found  nothing  better  or  more 
easily  procured  than  a  good-sized  gas-burner  inverted, 
and  firmly  embedded  in  a  block  of  end-wood,  so  as  to 
steady  it.  The  manner  of  using  it  will  appear  further 
on.  The  second  appliance  is  for  the  purpose  of  facili- 
tating the  tuning  of  the  reed  when  it  is  required  to  be 
made  flatter,  which  means  scraping  away  at  hilt,  or 
near  rivet.  The  reed  will  not  stand  the  scraping  un- 
less supported  from  beneath,  and  an  ordinary  thimble 
with  a  small  tack  stuck  through  from  the  inside,  so 
that  the  point  protrude  g-  inch,  answers  the  purpose 
admirably,  when  the  point  has  been  ground  away,  and 
as  broad  a  surface  as  the  reed-opening  will  allow  left 
on  the  tack  to  support  the  reed.  A  very  thin  piece  of 
steel,  ij  inch  by  -A-  inch,  will  be  found  also  extremely 
useful  to  support  the  reed  when  the  point  is  being 
operated  upon,  by  slipping  it  beneath.  A  piece  of 
broken  stay-steel  will  do,  if  cleaned  and  polished. 

Having  our  instrument  before  us,  which  let  us 
suppose  is  a  concertina,  there  is  a  fault  to  remedy.  If 
all  the  notes  sound,  but  one  or  two  are  out  of  tune, 
there  is  a  possibility  of  rectifying  these  without  much 
trouble,  viz.,  simple  timing ;  but  although  this  may  be 
the  remedy,  in  nine  out  of  ten  cases  where  a  reed  has 
become  flat,  there  is  a  flaw  in  it,  and  although  brought 
up  to  pitch,  it  will  not  stand,  and  the  ultimate  mortifi- 
cation of  having  to  put  in  a  new  reed  after  all  the 
trouble  taken  to  make  the  old  one  "  do,"  is  most  fre- 
quently the  result.  It  is  much  better  then,  when  a 
reed  is  out  of  tune,  to  test  it  thoroughly  by  raising  it 
repeatedly  with  the  point  of  a  knife  ;  if  it  stands  at 
present  pitch,  then  it  may  stand  tuning  ;  the  flatness 
observable  being  attributable  to  some  other  cause 
than  a  flaw  in  the  metal— such  as  damp,  producing 
accumulation  of  verdigris,  overflowing  of  the  cement 
used  for  attaching  the  small  leather  flap  behind  reed, 
the  presence  of  small  particles  of  dirt,  etc.  In  the 
first  of  these,  the  verdigris  has  to  be  scraped  carefully 
off,  after  the  thin  slip  of  steel  formerly  referred  to  has 
been  slipped  under  reed,  after  which,  test  the  reed  to 
ascertain  whether  in  tune  or  not,  and  sharpen  by 
taking  a  little  off  the  point  with  the  fine  file,  or  a  very 
sharp  penknife.  To  ascertain  when  it  is  in  tune,  the 
octave,  lower  or  higher,  must  be  used  as  a  guide,  par- 
ticularly when  the  instrument  has  two  reeds  sounding 
for  each  key.  When  only  one  reed  sounds — as  with 
the  cheaper  class  of  instruments — it  may  be  tuned  by 
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using  the  notes  on  same  plate  as  guide.  Here  it  is 
necessary  to  give  some  idea  of  the  order  in  which  the 
reeds  are  arranged.  The  key-tone  or  "  scale  "  of  con- 
certinas is  bound  down  by  no  fixed  rule.  Each  maker 
seems  at  liberty  to  adopt  any  note  he  may  consider 
best  for  the  scale  of  his  instruments,  consequently, 
from  a  dozen  concertinas,  taken  at  random,  eight  or 
nine  different  scales  may  be  found:  D,  E  flat,  B,  F,  G, 
Aflat,  and  A,  being  in  pretty  frequent  use.  Now,  it  is 
a  matter  of  small  importance  to  the  tuner  what  may 
be  the  key  of  his  concertina,  it  is  the  relation  of  all 
the  other  tones  to  the  key  that  most  concerns  him  ;  and, 
with  few  exceptions,  this  relation  is  the  same  in  all 
concertinas,  no  matter  what  key  the  scale  is  built  upon. 
Taking  the  right  hand  first,  and  "  drawing"  and 
"  pushing "  alternately,  we  find  the  notes  to  run  as 
follows  : — Top  row  (in  key  D,  say)  :  C  sharp  D,  B 
F  sharp,  G  A  B  D,  C  sharp  F  sharp  ;  bottom  row  : 
G  sharp  A,  B  C  sharp,  D  E,  F  sharp  A,  G  sharp 
C  sharp.  Left  hand,  top  row  (drawing  and  pushing): 
B  A,  GF  sharp,  E  D,  C  sharp  A,  A  D;  bottom  row: 
F  sharp  E,  D  C  sharp,  B  A,  G  sharp  E,  E  A.  In 
each  case  begin  with  the  first  finger,  and  work  to  the 
fourth.  The  above  is,  as  stated,  for  the  scale  of  D  ; 
but  the  relation  being  the  chief  concern  (and  the  same 
in  all  keys),  the  foregoing  letters  will  be  of  more 
service  if  translated  thus  :  Right  hand,  top  row, 
commencing  with  first  finger  as  before  :  leading  note — 
tonic,  supertonic — mediant,  subdominant— dominant, 
submediant— tonic,  leading  note — mediant ;  bottom 
row,  precisely  the  same  relative  notes,  transposed  fifth 
above.  Left  hand,  top  row  :  Submediant — dominant, 
subdominant — mediant,  supertonic — tonic,  leading 
note — dominant,  dominant — tonic  ;  bottom  row  : 
Same  relative  notes  transposed  a  fifth  above.  To  make 
this  relation  perfectly  clear,  so  that  anyone  who  has 
the  merest  scrap  of  musical  knowledge,  may  have  no 
difficulty  in  understanding  it  :  the  notes  on  the  right 
hand  can  be  represented  once  more  in  simple  sol-fa  as 
follows  :— t,  d,  r  m,  f  s,  1  d',  t  m1 ;  fe  s,  1 1,  dl  r1, 
m'  s1,  fe1  t1.  Left  hand  :  1,  s,,  f,  m„  r,  d„  t,  s.2, 
s,  d.  ;  m  r,  d  t„  1,  s„  fe,  r,  r,  s,. 

Having  made,  as  I  hope,  the  relation  of  the  notes  or 
tongues  quite  clear,  let  me  now  proceed  to  explain  the 
whole  method  of  taking  out  a  faulty  reed,  replacing  it 
with  a  new  one,  and  finally  tuning  same.  With  our 
screw-driver  the  "lid  "  of  concertina  is  first  taken  off, 
and  the  screws  laid  carefully  aside.  Observe  that  as 
the  plates  are  exposed  to  view,  that  side  represents 
the  one  which  is  acted  upon  when  the  concertina  is 
"  pushed  "  in  playing,  and  the  underside  of  the  plates 
contains  the  reeds  acted  upon  when  the  instrument  is 
'•  drawn."  You  will  now,  if  you  have  not  done  so 
already,  fix  upon  the  particular  note  or  notes  which 
are  to  be  corrected,  and  which  may  not  exbibit  their 


defects  to  the  eye.  By  taking  the  body  of  the  instru- 
ment between  the  knees  while  seated,  holding  the 
"  lid  "  on  firmly  with  the  hand,  and  giving  one  or  two 
"draws,"  or  "pushes,"  the  faulty  notes  will  at  once 
reveal  their  whereabouts,  and  the  plates  containing 
them,  or  so  many  as  are  required  to  work  upon  at  a 
time,  will  next  be  lifted  from  their  position.  It  will 
also  be  noticed  that  the  row  of  reeds  corresponding  to 
the  top  row  of  keys  on  the  outside  is  at  the  bottom, 
and  the  bottom  row  of  keys  have  their  reeds  at  the 
top.  Having  taken  the  plate  out,  and  found  it  ne- 
cessary to  put  in  a  new  reed,  the  block  of  wood  with 
the  inverted  gas-burner  fixed  into  it,  is  called  into 
operation  for  the  purpose  of  getting  out  the  old  rivet. 
After  filing  the  rivet  down  on  the  side  where  the  reed 
is  fastened,  so  as  to  give  a  better  surface  for  the  punch 
to  act  upon  it,  place  the  block  on  its  end  on  the  bench 
or  table,  and  the  old  rivet  will  be  very  easily  struck 
out  by  means  of  the  punch.  A  reed  of  suitable 
length  and  breadth,  to  fit  the  opening  precisely,  is 
then  selected.  If  one  should  not  be  found  exactly 
fitting,  prefer  to  take  one  a  little  long,  but  correct 
breadth,  to  one  the  precise  length,  but  rather  broad. 
On  no  account  must  it  be  visibly  too  short  or  too 
narrow,  otherwise  the  tone  will  be  weak  and  unsatis- 
factory from  the  escape  of  wind  which  will  result. 
The  reed  has  next  to  be  reduced,  even  if  correct 
dimensions,  being  much  too  thick.  This  is  done  by 
filing  carefully,  resting  on  a  wooden  block,  and  the 
reed  held  by  means  of  the  small  hand-vice.  See  that 
the  reed  is  not  twisted  or  doubled  up  in  the  filing,  as 
it  is  very  apt  to  be  if  not  reduced  with  care.  To 
facilitate  tuning,  let  the  reed  be  held  by  the  vice  in 
such  a  manner  as  to  expose  only  that  part  which  will 
vibrate  when  fixed,  and  from  time  to  time  give  it  a 
twang,  and  if  your  ear  be  good  at  all,  it  will  decide 
when  sufficient  has  been  taken  off,  and  it  is  nearly  in 
tune.  Let  it  be  inclined  rather  to  the  flat  side  than 
the  sharp,  as  much  easier  to  correct  when  fixed  on  the 
plate.  This  is  a  system  of  working  which  does  away 
with  the  expensive  tuning  apparatus — one  of  which  I 
had,  but  sold  again  very  readily,  as  I  found  no  use  for 
it,  being  able  to  tune  a  reed  in  the  hand-vice  to  within 
the  smallest  interval,  perceptible  to  a  good  ear,  of 
the  pitch  required. 

You  will  observe  the  thickness  of  the  reeds  circum- 
jacent, and  reduce  in  the  first  place  to  about  the  same, 
before  thinking  to  bring  to  pitch  File  evenly, 
steadily,  avoiding  reducing  too  much  at  any  particular 
part,  which,  at  the  hilt  or  rivet  end,  more  particularly 
weakens  the  reed,  and  is  apt  to  make  it  uncertain  in 
tone.  To  rivet  it,  instead  of  wire,  I  find  that  a  small 
brass  sprig,  to  be  had  at  any  ironmonger's,  is  much 
more  serviceable.  By  means  of  it  the  reed  is  fixed 
on  the  plate,  protruding  part  being  cut  away  with 
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the  cutting  nippers,  and  by  means  of  a  few  firm 
taps  on  the  anvil,  pressing  the  reed  well  into  the  reed- 
opening  to  keep  it  perfectly  straight,  the  job  is  so  far 
accomplished.  A  slight  twang  will  indicate  whether 
it  is  firmly  riveted,  whether  the  reed  vibrates  clear  of 
the  sides,  and  also  how  far  from  being  in  tune.  By 
filing  at  one  end  or  other,  the  reed  is  brought  to  proper 
pitch,  so  far  as  the  ear  can  distinguish  from  a  mere 
touch  by  a  penknife,  trying  with  its  octave  above,  the 
octave  below,  or,  better  still,  from  its  companion  reed, 
when  the  concertina  is  one  having  two  sets  of  reeds 
tuned  in  unison.  There  is  a  class  termed  "  Celestial," 
which,  properly,  should  have  the  one  note  tuned  the 
slightest  degree  sharper  than  the  other.  This  can  be 
ascertained  by  trying  some  of  the  other  pairs.  The 
plate  or  plates  are  then  replaced.  The  lid  is  held 
firmly  on  body  of  instrument,  and  the  body  held  be- 
tween the  knees,  and  a  push  or  draw  given.  If  there 
was  any  doubt  as  to  whether  all  was  right  before,  it  is 
soon  decided  by  this  process.  A  common  fault  is  to 
have  the  new  reed  slow  in  speech  ;  in  fact,  rather  like 
a  stammerer  beginning  behind  time  and  bursting  out 
all  at  once.  Another  fault  is  to  have  the  new  reed 
strike  a  note  of  certain  pitch,  and  glide  up  or  down 
(generally  up)  perhaps  as  much  as  a  major  third.  In 
the  first  of  these  cases,  very  probably  the  reed  has 
been  made  too  small  for  the  opening,  and  it  does  not 
speak  before  a  great  amount  of  wind  has  escaped  ;  in 
which  circumstances,  although  the  fault  may  be,  to  a 
certain  extent,  corrected  by  pasting  a  small  slip  of 
notepaper  as  close  to  the  reed  as  possible  over  the 
opening  to  be  closed,  it  is  generally  found  necessary  to 
replace  the  reed  by  a  new  one — very  provoking,  there- 
fore to  be  avoided  by  extra  care  in  the  initiatory  stages 
in  fitting  reed  accurately.  In  the  second  case,  the 
fault  is  generally  attributable  to  irregular  reducing  of 
reed,  causing  one  part — say  the  point  where  it  is 
thinnest — to  act  quicker  than  the  other,  thus  producing 
a  note  of  different  pitch  to  start  with  from  what  is 
sounded  when  once  the  whole  reed  is  set  in  vibration. 
For  this  defect,  a  careful  manipulation  of  the  file  may 
do  much,  but  in  five  out  of  six  cases,  the  work  has  to 
be  done,  de  novo,  as  in  the  former  instance. 

These  remarks  apply  equally  well  to  melodeons 
as  to  concertinas.  The  lid  is  then  replaced  and 
screwed  on,  and  the  work  done.  The  relation  of  the 
note  in  the  melodeon  is  rather  different  from  that  in 
the  concertina,  but  scarcely  require  special  explanation. 

With  respect  to  repairs,  the  commonest  of  these 
is  the  replacement  of  a  spring.  In  concertinas,  the 
lid  is  taken  off,  and  the  wooden  "  tray  "  containing 
the  "  hoppers,"  or  little  levers  which  are  acted  upon 
by  the  keys,  is  taken  out.  The  arrangement  of  the 
springs  is  easily  seen,  and  a  new  one,  by  means  of  the 
pliers,  put  in,  the  sharp  point  of  the  spring  being 


pressed  into  the  wood  to  keep  it  in  position.  In 
melodeons,  the  lid  is  taken  off,  and  two  small  screws 
inside  taken  out,  when  the  part  containing  the  keys 
will  come  away,  and  reveal  the  springs — rather 
stronger  than  those  in  concertinas,  but  made  and 
fastened  on  the  same  principle.  If  these  two  screws 
are  not  refastened  sufficiently  secure,  the  valves  will 
not  close  over  the  respective  openings,  and  a  terrible 
concatenation  of  sounds  will  result  when  playing  is 
attempted.  The  cure  is  evident.  It  frequently  hap- 
pens that  a  valve  gets  knocked  off,  and  mixing  with 
the  levers  or  hoppers  (in  a  concertina),  or  among  the 
other  valves  of  a  melodeon,  causes  one  or  more  notes 
to  keep  sounding  continually  A  little  glue  is  all  that 
is  necessary  to  set  matters  i  ivdit,  when  the  cause  is 
ascertained.  In  melodeons.  the  valves  are  beneath 
the  perforated  cover  below  the  keys,  which  is  taken  off 
by  inserting  the  edge  of  a  knife  beneath,  and  gently 
prising  it  up.  Burst  bellows  may  be  repaired  by 
pieces  of  old  kid  gloves.  Bells  with  their  hammers, 
on  melodeons,  are  so  easily  put  on  and  made  to  work 
correctly,  that  no  explanation  is  necessary. 

Attention  to  the  foregoing  remarks  will  enable  any- 
one to  tune  all  kinds  of  melodeons  and  concertinas. 
All  the  necessary  material  can  be  had  from  Butler, 
Haymarket,  or,  indeed,  any  respectable  musical  in- 
strument dealer  ;  for  Scotch  readers,  Kiihler  and  Son, 
North  Bridge,  Edinburgh,  is  as  good  as  any.  Con- 
certina reeds  cost  from  is.  6d.  to  2s.  per  gross,  as- 
sorted ;  melodeon  reeds  from  2s.  to  4s.  Plates,  with 
sets  of  reeds,  ready  tuned  (concertina)  from  is.  to  5s. 
the  set ;  melodeon,  3s.  to  8s.  per  set.  Concertina 
springs,  6d.  to  is.  per  gross  ;  melodeon  springs,  is.  to 
is.  6d.  Concertina  straps,  is.  6d.  to  2s.  6d.  per 
dozen.  Long  screws,  2s.  per  gross.  Concertina 
keys  (German  silver),  is.  6d.;  other  kinds  up  to  5s.; 
melodeon  keys  (German  silver),  4s.  per  gross.  Should 
further  information,  within  the  scope  of  the  writer's 
knowledge,  be  desired,  he  will  be  only  too  happy  to 
afford  it. 
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STAND  FOR  LATHE— CONE  FITTINGS  FOR  TREADLE 
—WOOD  CHUCKS, 
HE  cast-iron  stands  of  the  three-inch  and 
smaller  kinds  of  lathes,  are  partly  attached 
to  the  bed,  and  partly  form  the  legs  of  the 
table  on  which  the  former  stands.  This 
class  is  comprised  under  the  general 
name  of  "Table  Lathes,"  and  the  fly-wheel  is  very 
frequently  hung  on  a  stud  screwed  into  the  left-hand 
standard,  thus  doing  away  with  the  crank  axle.    This 


Vli- 


LATHE  BUILDING  FOR  AMATEURS. 


3d 


is   the   easiest   arrangement  to   carry  out ;    but   the 

standards  sold  can  be  fitted  with  centre  screws,  to  take 

a  cranked  axle  if  preferred.     The  table  of  these  lathes 

is  an  advantage,  as  it  serves  both  as  a  backboard  on 

which  to  lay  the  tools  in  immediate  use,  and  also  as  a 

means  for   fitting  a   small  drawer   to  receive  either 

chucks  or  any  odds  and  ends.     A  small  vice  at  the 

right  hand  corner  will  be  found 

very  convenient.     There  is  one 

now  sold  at  2s.  3d.,  that  has  a 

clamping    screw    and    parallel 

motion  of  the  jaws,  that  is  very 

suitable.     It  is  of  cast  iron,  and 

therefore  only  fit  for  light  work, 

such  as  would  probably  be  done 

with  the  help  of  a  3-inch  lathe. 

It  is  just  the  requisite  for  model 

engine   fitting.     My  own,   with 

ii  inch  jaws,  opens  i\  inches, 

but  will  grip  well  with  a  2-inch 

opening.     Each   standard  will, 

wherever    purchased,    have    a 

cross-bar  or  stay,  with  a  central 

boss   on    purpose   to   take   the 

centre  screws,  or  (in  some  patterns)  a  stud  on  one, 

and  the  end  of  a  brace  or  tie  on  the  other. 

The  Britannia  Company's  are  fitted  in  the  latter  way, 
and  some  such  tie  is  necessary,  as  a  rule,  to  prevent 
oscillation,  and  to  render  the  whole  frame  as  stiff  as 
possible.  Suppose  the  wheel  is  to  be  on  a  stud,  the 
two  faces  of 
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screwed  to  the  floor  of  the  workshop.  Such  can  be 
had  from  Mr.  Lee,  of  76,  High  Holborn,  London,  and 
with  this  a  small  table  lathe  can  be  fixed  to  any  stout 
bench  or  shelf,  and  with  the  fly-wheel  alluded  to,  all 
need  of  fitting  standards  is  done  away.  The  treadles 
of  the  small  lathes  are  variously  fitted,  but  I  specially 
adhere  to  the  arrangement  of  the  Britannia  Company, 
because  it  does  away  with  all 
rattle,  and  is  adjustable  and  very 
simple.  Indeed,  to  one  who  can 
turn  and  fit  the  mandrel,  it  will 
be  but  a  simple  job  to  fit  this 
part.  There  is,  first  of  all,  the 
back  tie  bar  passing  from  one 
standard  to  the  other,  and 
fastened  with  nuts  at  each  end. 
This  is  an  essential  of  this  part 
of  the  lathe,  and  is  here  inge- 
niously utilised  to  carry  the 
bearings  of  the  treadle.  Two 
cones  of  iron,  A,  Fig.  26,  are 
turned  and  bored  out  to  slide 
upon  the  bar,  and  their  conical 
ends  fit  two  hollows  of  similar 
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thebossmust 
be  cleaned 
oft"  level  with 
a.  file,  and 
the  centre 
marked  with 
a  punch 
where  the 
hole  is  to  be 
drilled  to  re- 
cei ve  the 
stud,  £  inch 
in  diameter. 
This  stud  is 
turned  like  A, 

Fig.  25,  the  wheel  turning  on  the  smooth  part,  on  which 
it  may  be  held  by  a  mere  split  key,  E,  or  by  a  nut  and 
washer.  The  screwed  end  just  passes  freely  through  the 
hole  in  the  standard,  and  has  a  clamping  nut  upon  the 
outside.  It  is  of  no  use  to  speak  here  of  either  turning 
or  boring  the  fly-wheel,  which  must  be  bought  in  a 
finished  state.  And  I  may  as  well  allude  here  to  the 
fact  that  a  fly-wheel  can  be  purchased  fitted  to  an  in- 
dependent stand  or  pedestal,  which  is  arranged  to  be 
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shape  bored  into  the  cast-iron  treadle  bars,  which 
latter  are  connected  by  braces  cast  in  one  piece  with 
the  bars,  or  made  like  B,  Fig.  26. 

The  cones  are  secured  to  the  bar  by  set  screws 
tapped  into  the.m.  The  treadle  is  thus  readily  ad- 
justed, so  that  the  connecting  link  to  the   crank  pin 

shall  hang 
perpendicu- 
larly, and  the 
cones  being 
slid  into 
place,  are 
then  secured 
by  their  re- 
spective set 
screws. 
little 
makes 

work  very 
smoothly 
and  easily, 
and  there  is 
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FIG.   26.— CONE  FITTING  OF  TREADLE. 


no  shake  and  no  noise  (as  is  often  the  case  when  the 
parts  are  hung  differently).  If  again  the  treadle  itself 
has  aback  bar  needing  to  be  centred  upon  two  pointed 
screws,  there  must  still  be  a  tie  bar  at  that  part  between 
the  standards,  to  prevent  the  legs  or  standards  from 
spreading.  It  is  much  more  simple,  therefore,  and 
economical,  to  use  this  tie  bar  directly  as  a  support  to 
the  treadle,  and  this  is  sometimes  done  by  passing  it 
through  holes  drilled  in  the  treadle  bars  without  any 
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cones.  But  it  is  by  no  means  equal  to  the  arrange- 
ment described. 

The  hand-rest  and  its  T  are  simple  affairs  enough, 
yet  need  a  little  care  in  fitting,  to  render  them 
thoroughly  satisfactory.  The  sole  is  ordinarily  planed, 
but  can  be  filed  perfectly  flat,  and,  indeed,  it  must 
be  perfectly  flat,  or  it  will  be  often  getting  loose 
when  in  use.  It  will  be  cast  with  the  V  slot  in  it, 
and  this  must  also  be  cleaned  as  well  as  can  be 
managed  with  a  file,  but  it  is  rather  an  awkward  job 
to  do  well.  After  the  sole  is  filed  flat,  the  whole  is 
mounted  on  the  face-plate  of  the  working  lathe,  so  as 
to  allow  the  pedestal  to  be  bored,  and  its  top  edge 
turned  true.  It  should  certainly  be  bored  with  the 
help  of  a  slide-rest,  if  such  can  be  obtained,  but  if  not, 
a  triangular  tool  is  the  one  to  use,  which  may  be 
•made  by  grinding  oft  the  teeth  of  a  3-inch  square  file. 
I  am  supposing  that  the  pedestal  is  cored  out  and  cast 
hollow  ;  but  if  not— and  in  small  sized  ones  this  is 
sometimes  the  case — run  a  drill  through  it,  centring 
the  end  of  the  same  on  the  back  centre  point,  while 
the  shank  is  held  by  a  hand  vice.  You  can  thus  clean 
out  a  cored  hole  whh  a  drill,  but  not  with  certainty  of 
success.  Better  than  this  is  to  bore  it  with  that  capital 
tool,  the  half  round  boring  bit, which  needs  no  slide-rest 
at  all — a  tool  of  such  universal  use,  that  it  should  be  had 
if  possible.  But  it  has  no  power  of  adjustment  for  size, 
and  therefore  one  must  be  obtained  of  just  the  special 
size  needed,  and  they  are  not  very  cheap.  Here 
again  is  seen  the  advantage  of  working  machinery  to 
gauge,  and  having  all  parts  of  standard  size,  a  |-inch 
stem  will  do  for  these  small  T's  of  3  inch  lathes,  or 
even  4  inch.  I  should  use  the  latter,  most  certainly, 
if  I  had  a  -i  inch  boring  bit,  and  no  larger  sizes.  The 
stem  of  my  own  is,  however,  2  inch. 

There  is  nothing  required  in  the  way  of  special 
directions  for  turning  and  screwing  the  holding-down 
bolt  of  the  ordinary  T-rest,  of  which  bolt  the  upper 
part  is  filed  to  fit  the  V-groove  of  the  sole.  Some- 
times the  groove  is  merely  a  T-shaped  one,  needing 
only  an  ordinary  bolt  head  to  slide  in  it,  or  at  most  a 
squared  one,  and  this,  which  is  quite  as  serviceable,  is 
far  easier  to  fit.  This  is  again  the  form  of  the  one 
before  me,  and  the  head  of  the  bolt  is  merely  a  large 
flat  one,  filed  away  on  each  side  till  it  will  slide  easily 
in  its  appointed  channel.  The  latter  has  not  been 
even  filed  up  clean,  but  had  the  lathe  been  a  more 
expensive  one  this  would  have  been  accurately  planed. 
As  it  is,  I  often  find  that  the  sole  of  the  rest  slips  on 
the  bed,  and  that  it  is  not  easy  to  clamp  it  securely. 
All  these  apparently  minor  details  make  a  far  greater 
difference  than  would  be  supposed  in  the  good  work- 
ing qualities  of  a  lathe  ;  and,  as  I  said  before,  it  is 
well  worth  while  to  expend  labour  and  care  in  order 
to  make  the  small  lathe  I  am  speaking  of  a  thoroughly 


good  tool.  In  my  own  case  I  am  about  to  use  just 
such  a  lathe,  fitted  with  hard  mandrel  and  collar  as 
an  ornamental  one  ;  adding  to  it  an  6verhead,  eccen- 
tric chuck,  and  similar  fittings.  It  will  then  be  as 
capable  of  fine  work  as  many  a  lathe  of  larger  size 
costing  ten  times  the  money. 

I  should  have  called  attention  to  the  fact  that  all 
castings  of  the  T  pieces  for  lathes  have  a  lump  like 
C,  Fig.  26,  upon  the  rough  casting,  to  take  one  of  the 
lathe  centres,  while  the  other  is  of  course  to  be  placed 
at  the  end  of  the  stem,  while  the  latter  is  being  turned. 
No  carrier  is  required,  as  the  T  itself  will  come 
against  the  catchpin  of  the  driver  chuck.  The  lump 
c,  is  filed  off  afterwards.  The  T'  for  metal  turning 
being  flat  on  the  top,  as  shown  at  D  of  the  same  Fig., 
there  is  no  need  of  such  a  lump,  as  the  centre  can  be 
drilled  directly  into  its  face.  Of  course,  it  will  have  to 
be  subsequently  filed  out  and  the  top  squared  up. 
While  speaking  of  these  rests  I  may  observe  that  it 
is  a  good  plan  to  make  and  keep  one  especially  for 
hand  chasing  screws,  making  its  top  edge  very  straight 
and  true,  and  case-hardening  it.  An  indented  rest  is 
almost  certain  to  result  in  many  drunken  screws,  and 
at  the  same  time  such  indentations  are  sure  to  be 
made.  The  edge  has  then  to  be  filed  true  every  time 
it  becomes  necessary  to  strike  a  screw  thread,  and  it 
is,  therefore,  highly  advantageous  to  have  a  special 
T  made  for  that  work.  A  graver  will  easily  turn  the 
stems  of  the  T's,  but  an  old  file  should  be  first  used 
to  take  off  the  scale  and  rough  outside  of  the  casting. 

I  think  the  directions  given  will  quite  suffice  to 
enable  an  amateur  to  do  this  work  in  a  satisfactory 
manner,  if  he  confines  his  attention  to  a  3-inch  table 
lathe,  as  I  strongly  advise  him  to  do.  It  will  afford 
him  considerable  practice  in  filing,  turning,  and  bor- 
ing ;  while,  at  the  same  time,  all  the  work  in  each 
department  is  of  a  light  character,  not  needing  a  heavy 
shop  lathe  or  self-acting  machinery.  Every  part  of 
such  a  table  lathe  can  be  turned  in  a  5-inch  lathe 
except  the  fly-wheel,  and  if  it  has  back  gearing  the 
work  can  be  done  with  the  greatest  facility,  including 
in  that  case  the  boring  of  the  small  head-stock,  which 
can  be  mounted,  as  previously  shown,  upon  a  face- 
plate. The  question  whether  a  cheaper  lathe  can  be 
made  at  home  than  can  in  these  days  be  purchased, 
is  altogether  another  matter.  Presupposing  perfect 
success  in  the  manufacture,  we  have  to  set  the  cost 
of  the  castings  at  (say)  Lee's,  whose  catalogue  is 
before  me,  against  that  of  the  finished  tool,  the 
result  is  as  follows  :  A  3  inch  No.  2  Brunei  Lathe, 
with  2  foot  6  inch  bed  costs  £2  18s.  6d.  without  the 
foot  power,  which  is  sold  at  £1  is.,  independently. 
The  castings  (also  without  foot  wheel)  cost  15s.  bd. 
An  amateur's  time  and  labour  is  generally  reckoned 
at  nil.     But  he  is  rather  more  wasteful  than  a  pro- 
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fessional  in  the  matter  of  files  and  drills,  and  tools, 
generally  ;  and,  I  think,  ten  shillings  is  the  least  that 
we  can  reckon  for  these,  apart  from  the  lathe  and  its 
own  tools,  which  we  suppose  to  be  in  stock.  Then 
some  additional  5s.  must,  I  think,  be  allowed  for 
wood  to  make  a  strong  bench,  so  that  the  total  outlay 
will  be  not  less  than  £1  10s.  as  against  ,£1  18s.  6d., 
which  last  gives  a  well-made  tool  fitted  with  one  or 
two  chucks.  Personally,  I  have  had  a  good  deal  of 
experience,  anent  home-made  mechanical  and  other 
apparatus,  and  I  am  satisfied  that  an  amateur  cannot 
produce  at  any  given  price  so  good  a  tool  or  machine 
as  he  can  purchase  for  the  same  amount,  because  any 
machine  can  be  made  in  quantity  far  more  cheaply 
ar.d  better  than  it  can  be  produced  singly.  But  there 
is  another  question  besides  cost,  and  that  is  expe- 
diency. There  is,  in  the  home  manufacture,  a  source 
of  interest  as  well  as  amusement,  which  is  of  a  very 
healthful  kind.  Besides  the  practice  which  is  thus 
afforded  in  mechanical  manipulation,  the  mind  is 
wholly,  for  the  time  being,  relieved  from  the  strain  of 
business,  and  made  to  forget  many  a  care  and  trouble 
which  would  otherwise  tend  to  most  disastrous  wear 
and  tear  of  suffering  humanity.  Mechanical  work 
is,  in  itself,  of  an  intellectual  kind,  worthy  of  all 
attention,  and  many  a  distressing  suicide  would  never 
have  been  heard  of  if  this  hobby  were  more  general. 
I  need  sa\r  nothing  of  the  many  promising  young  men 
who  are  thus  kept  from  vicious  pursuits,  and  taught  to 
love  the  quiet  and  calm  of  home  life.  All  these  are 
advantages  not  to  be  estimated  by  the  dry  process  of 
money  valuation.  They  are  simply  priceless,  and  are 
to  be  set  down  on  the  profit  side  of  the  account. 
Another  advantage,  to  my  mind,  is  the  lesson  afforded 
in  patient  persevering  industry.  However  accurately 
mechanical  operations  may  be  described  in  books, 
very  great  difficulties  are  sure  to  be  met  with  in  carry- 
ing into  effect  the  directions  given.  It  is  one  thing  to 
read  of  how  to  hold  and  use  a  file,  and  another  to 
square  up  with  that  tool  a  bar  of  iron  or  a  piece  of 
brass  ;  and  both  toil  and  skill  are  needed  to  do  such 
work  in  a  satisfactory  manner.  A  novice  who  has 
had  but  a  few  months'  practice  must  not  expect  to 
make  a  really  reliable  lathe,  although  he  may  suc- 
ceed in  making  one  good  enough  for  rough  work.  But 
a  tolerable  amount  of  success  will  urge  him  on  to  new 
endeavours,  and  he  will  ere  long  find  himself  in 
possession  of  a  home-made  tool  of  a  vastly  superior 
quality. 

-  As  a  test  of  accurate  alignment  of  the  centres, 
which  is  one  main  point  to  be  aimed  at,  let  a  bit  of 
wood,  6  inches  long,  be  driven  securely  into  a  chuck, 
so  as  to  run  fairly  true.  Then  gently,  with  the  sharp 
point  of  a  chisel,  mark,  by  a  slight  hole,  its  exact  centre. 
Then  bring  up  the  back  centre  ;  and  if  the  axial  line  is 


true,  it  will  drop  into  this  centre  hole  with  perfect 
accuracy.  Not  a  great  many  lathes  will  stand  this 
test,  even  when  issued  by  fairly  reliable  makers.  The 
longer  the  test  rod,  the  more  severe  is  the  trial. 

In  a  future  paper  lathe-making  will  be  carried 
on  still  further,  as  the  sample  described  is  but  a  small 
one,  and  intended  chiefly  as  a  first  trial.  The  slide- 
rest,  too,  and  some  few  chucks  remain  to  be  described; 
and  here,  too,  we  sadly  need  a  planer  of  some  sort  to 
insure  accuracy  ;  and  if  that  tool  is  wanting,  a  good 
amount  of  skill  in  filing  will  be  needed.  Neverthe- 
less, if  our  amateur  can  go  to  a  lathe  fitted  with  an 
accurate  face-plate  and  slide-rest,  it  is  possible  to 
turn,  to  a  great  extent,  surfaces  of  a  smaller  rest 
which  ought  theoretically  to  be  planed ;  but  back  gear 
and  slow  motion  and  light  cuts  are  needed.  The  actual 
operation  will  be  illustrated  and  described  in  detail  in 
a  future  page,  especially  as  very  few  amateurs  seem  to 
think  of  this  way  of  working.  It  will  often,  however, 
save  a  good  deal  of  laborious  work  with  the  file,  to 
say  nothing  of  producing  more  accurate  results. 
Facing  work  in  the  lathe  is,  in  fact,  only  planing  with 
circular  strokes  instead  of  straight  ones,  and  as  it 
may  be  said  that  a  straight  line  is  part  of  the  circum- 
ference of  a  circle  of  infinite  radius,  it  may  not  be, 
after  all,  so  unorthodox  a  proceeding  to  substitute, 
when  convenient,  one  method  for  the  other.  If  it 
were  not  sometimes  difficult  to  devise  a  satisfactory 
plan  of  holding  work  on  a  face  plate,  planing  a  surface 
by  turning  might  be  still  more  generally  practised.  A 
two-jaw,  or  vice  chuck,  where  it  may  be  had  is,  per- 
haps, the  best  to  use  for  the  purpose,  but  not  many 
lathes  have  them. 

We  may  now  go  on  to  speak  of  chucks,  for  a  mere 
lathe  is  useless  without  these  appliances.  The  origin 
of  the  word  I  believe  to  be  the  French  choc,  signifying, 
I  think,  a  block  of  wood.  The  French,  although  we 
have  given  them  the  go-by  in  high-class  lathes,  were,, 
no  doubt,  at  one  time  ahead  of  us  in  the  matter  of 
turning.  French  lathe  literature  long  preceded  ours, 
Pere  Hulot  Plumier  and  Bergeron  having  written  large 
volumes  on  the  subject,  copiously  illustrated,  before 
any  English  pen  was  taken  in  hand.  Two  small  volumes 
by  Valicourt,  a  French  amateur,  were  written  some- 
what later.  There  is  little  doubt,  therefore,  I  think,  of 
the  French  origin  of  chuck,  although,  in  point  of  fact, 
they  did  not  by  "  choc  "  express  such  appliance,  but 
used  the  word  "  mandrin."  We  use  the  latter  as 
"mandrel"  for  one  special  chuck  for  turning  rings 
and  washers,  besides  using  it  for  the  axle  of  the  small 
pulley. 

In  describing  a  few  useful  chucks,  we  may  as  well 
commence  with  wooden  ones,  for  two  reasons.  First, 
they  will  do  instead  of  metal  if  we  cannot  afford  the 
latter ;  and,  secondly,  they  will  in  course  of  construction, 


3°4 


LATHE  BUILDING  FOR  AMATEURS. 


teach  us  an  important  lesson  as  to  the  ways  and  means 
of  fitting  the  latter,  if  the  purse  will  stretch  so  far  as  to 
allow  the  castings  to  be  purchased.  These  in  brass 
would  cost  is.  to  is.  6d.  per  pound,  in  iron  9d.  to  is. 

The  only  wood  really  fit  for  the  purpose  is  box, 
either  English,  which  is  generally  good  enough,  or 
Turkey,  which  runs  to  a  larger  size  and  is  of  a 
yellower  richer  tint,  and  often  handsome  grain. 
Some  specimens  are  indeed  too  good  for  this  purpose, 
and  are  quite  worthy  to  be  made  into  articles  of  use 
or  ornament. 

Box  does  not  run  to  a  large  size.  It  is  an  ever- 
green bush  rather  than  a  tree,  and  is  seldom  to  be 
obtained  over  4  inches  diameter.  It  more  commonly 
runs  to  about  3  inches.  The  reason  of  its  importance 
for  chucks  is  that  the  grain  is  so  close  and  compact 
that  it  will  take  a  perfect  screw  thread  and  retain  it 
until  worn  out  by  frequent  alterations.  Some  other 
woods  are  indeed  used,  but  only  as  a  matter  of 
economy,  or  when  a  chuck  of  large  size  is  needed,  and 
then  most  frequently  a  screw  is  not  cut  in  the  wood, 
but  it  is  mounted  upon  a  metal  face-plate  or  taper 
screw-chuck.  For  this,  and  if  needs  must,  for  other 
work,  beech,  ash  and  hornbeam  are  occasionally  use- 
ful, and  will  take  a  thread  sufficiently  well  if  a  proper  tap 
is  used,  or,  still  better,  what  is  called  a  V  tool  or  screver, 
which  cuts  clean  as  a  chisel  instead  of  scraping  as  an 
ordinary  solid  edged  chasing  tool  necessarily  does. 
This  tool,  however,  cannot  well  be  used  by  hand  with- 
out a  traversing  mandrel,  as  it  has  but  a  single  cutting 
point,  which  therefore  does  not  assist  in  guiding  the 
traverse.  Hornbeam  deserves  better  acquaintance  on 
the  part  of  amateurs,  as  it  is  a  very  nice  even-grained 
soft  wood,  useful  for  the  above  and  many  other  pur- 
poses. It  will  take  woodstains  very  well,  and  a  nice 
polish.  As  I  have  all  along  supposed  the  possession 
of  a  lathe  on  which  to  build  up  the  experimental  one, 
I  may  as  well  continue  that  supposition,  but  the  chucks 
can  be  also  made  directly  upon  the  new  lathe,  as  I 
will  presently  prove.  The  orthodox  way,  however,  is 
to  mount  the  block  of  wood  in  a  chuck,  a  cup  chuck 
or  taper  screw,  or  self-centring  grip  chuck,  and  then  to 
face  up  the  end  truly.  This  is  now  to  be  bored  with  a 
gouge  or  drill,  followed  by  an  inside  tool,  or  preferably 
with  a  half  round  bit  of  suitable  size,  which  may  be  had 
with  the  lathe  (if  purchased).  A  tap  fitted  into  a  long 
handle  with  a  metal  centre,  or  hollowed  to  fit  upon  the 
cylinder  of  the  back  poppit,  or  a  tap  wholly  of  metal 
with  a  centre  drilled  at  the  square  end  to  take  the 
centre  point  of  the  poppit,  is  now  advanced  little  by 
little,  while  the  back  centre  is  kept  up  to  it,  until  a 
shallow  thread  is  cut  sufficient  to  guide  the  hand 
chaser,  which  is  then  used  to  clear  out  the  thread 
almost  to  size.  A  plug  tap  which  then  has  but  little 
to  do,  completes  the  work. 


The  first  two  or  three  threads  are  then  cut  away  to 
admit  the  cylindrical  shoulder  of  the  mandrel  which 
generally  exists  be)  ond  the  threads,  and  the  face  is 
turned  fair  and  true.  The  chuck  is  then  removed 
from  its  support,  and  mounted  upon  its  mandrel  direct, 
and  ought  to  fit  it  well,  and  bed  fairly  against  the 
broad  shoulder  of  the  same.  If  it  does  not,  it  must  be 
corrected  by  gently  paring  the  higher  parts.  It  is 
then  turned  up,  and  either  hollowed  out  to  suit  the 
job  in  hand,  or  merely  turned  upon  the  face  and  set 
aside  till  wanted.  Such  is  the  proper  and  orthodox 
method,  and  undoubtedly  the  best.  But  scores  of 
chucks  are  made  as  follows.  Saw  off  the  bit  of  wood 
as  squarely  as  you  can.  Screw  it  in  a  strong  vice,  and 
bore  with  a  suitable  centre-bit  auger,  or  other  tool. 
Then  screw  into  it  in  succession  a  set  of  three  taps, 
taper,  intermediate,  and  plug.  Try  it  on  the  mandrel, 
and  probably  owing  to  the  hole  not  being  at  right 
angles  to  the  face,  it  will  touch  the  mandrel  shoulder 
only  at  one  place.  Let  it  remain  as  it  is,  but  take  a 
parting  tool,  and  while  the  chuck  is  running  in  the 
lathe,  cut  off  a  slice  sufficiently  thick  to  bring  it  to  a 
level.  Then  screw  it  up  quite  hard,  and  finish  the 
outside.  The  main  difference  is,  that  if  you  bore  and 
face  also  in  the  lathe,  you  get  a  good  fit  almost  to  a 
certainty,  as  the  face  is  sure  to  be  at  right  angles  to 
the  hole  ;  and  as  a  rule  the  chuck  will  bed  perfectly  at 
once,  and  need  no  correction.  The  screw  should 
always  be  an  easy  fit,  though  not  a  loose  one,  and  this 
fitting  of  the  face  against  the  shoulder  of  the  mandrel 
is  what  in  reality  secures  its  truth  during  prolonged 
use.  A  very  tightly-fitting  screw  prevents  the  chuck 
from  even  the  slightest  lateral  play,  and  thus  interferes 
with  its  self-adjustment.  It  is  also  a  great  nuisance 
to  be  obliged  to  use  force,  and  probably  even  some 
sort  of  wrench,  or  lever,  in  order  to  unscrew  it.  By 
the  way,  don't  use  oil  as  a  lubricant  for  wooden  screws, 
but  soap,  if  you  should  need  anything  of  the  kind. 
The  soap  should  not  be  wet,  or  it  will  swell  the  wood, 
which  is  also  the  drawback  of  oil.  Observe  that  a 
long  taper  or  thoroughfare  tap  is  not  of  much  use  for 
chucks,  although  it  will  answer  for  cup  chucks  bored 
right  through,  you  will  need  a  short  taper  one.  The 
intermediate  will  often  suffice  to  begin  with,  but  if 
specially  ordered  of  a  lathe-maker,  you  can  get  the 
proper  set. 

In  the  next  paper  I  shall  describe  the  manufacture 
of  metal  chucks.  In  the  meantime  I  may  as  well 
\  call  the  attention  of  my  readers  to  a  paper  on  this 
subject  by  Mr.  F.J.  Durrance,  entitled,  "Lathe  Chucks 
for  Amateurs,"  which  appeared  in  the  January  Part 
of  this  Magazine,  and  which  the  Editor  tells  me  is  to 
be  followed  by  another  on  the  same  subject  as  soon 
as  space  will  permit. 

(To  be  com  jiued.) 
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OST  amateurs,  I  suppose,  at  some  time 
or  the  other,  have  experienced  consider- 
able difficulty  in  obtaining  tools  suitable 
for  all  purposes.  In  the  case  of  mould- 
ings, for  instance,  the  proper  kind  of 
planes  are  not 
always  avail- 
able, as  but  few 
amateurs  con- 
sider it  neces- 
sary to  keep  a 
complete  set  of 
moulding- 
planes  ;  and  it 
also  frequently 
happens  that 
planes  are  not 
suitable,  and  in 
many  cases  are 
quite  useless,  for 
small  mould- 
ings, or  for 
mouldings  of  a 
quick  sweep,  or 
for  small  cabi- 
net panels.  It 
is  in  these  cases 
that  home-made 
appliances 
prove  so  useful; 
and  in  this  short 
article  I  propose 
to  show  how 
these  contri- 
vances may  be 
made  and  uti- 
lised. "Routers" 
and  "scratches" 

are    the   tools   that   are   chiefly 

mouldings  that  are  too  small  or  too  intricate  to 
be  made  by  the  ordinary  planes.  In  the  case  of 
a  small  panel,  the  "  router "  proves  of  very  great 
service  in  regulating  with  the  utmost  exactness 
the  depth  of  the  groundwork,  whilst  with  the  aid  of 
the  "  scratch,"  and  a  few  chisels  or  carving  tools — I 
prefer  the  latter— a  moulding  of  any  description 
can  easily  be  put  round  the  sides.  I  am  speaking  of 
small  panels  that  are  cut  out  of  the  solid,  and  not  of 
large  panels  where  the  moulding  can  be  worked  in  a 
straight  length  by  the  plane  or  purchased  ready  made 
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by  machinery,  and  then  mitred  and  fixed  on  the  panel. 
The  expense  of  moulding  planes  is  also  frequently 
an  object  of  no  little  importance  to  the  amateur  who 
only  requires  a  piece  of  moulding  for  an  occasional  job, 
and  who  may  be  at  an  inconvenient  distance  from 
any  place  where  the  moulding  could  be  purchased. 
Now  with  "  routers"  and  "  scratches  "  the  amateur  is 
quite  independent — he  can  shape  his  cutters  for  the 
"  scratch  ''  to  any  pattern  he  pleases  ;  and  the  only 
expense  he  is  put  to  is  the  first  cost  of  the  pieces  of 

steel  used  for 
cutters,  and 
these  may  be 
purchased  from 
Mr.  Lunt,  297, 
Hackney  Road, 
for  twopence 
each,  or  can 
easily  be  made 
out  of  pieces  of 
broken  band- 
saws,  and  the 
wood  required 
for  the  "scratch" 
itself  would  cost 
but  little  or 
nothing,  as  any 
old  scrap  of 
beech  or  box- 
wood could  be 
used  for  this 
purpose.  In  Fig. 
1,  I  have  shown 
sketches  of  the 
"scratches" 
generally  used 
by  mechanics, 
and  in  Fig.  2  is 
shown  what  is 
termed  an  "Im- 
proved Circular 
Quirk    Router," 

SECTION  OF  MOULDING  (A)  AND  SCRATCH  CUTTING  IRONS  (B,  c).  ,  .    ,        •,,  , 

v       '  which  will  work 

used  for   regulating  1   either    circular    or    across    the    grain.      This   latter 

instrument   will   prove  most  useful   to   every   worker 

in   wood,   and   may   be    obtained   of    Mr.    Lunt   for 


4s.,  including  three  irons  and  three  fences  of  different 
sizes,  and  the  cutting-irons  and  fences  are  easily 
adjusted.  The  "scratch"  consists  simply  of  a  piece 
of  either  box  or  beechwood,  1  in.  thick,  ii  in.  broad, 
and  from  4  to  6  inches  long.  After  being  planed 
square  it  is  shaped  to  either  of  the  patterns  shown  in 
Fig.  1,  and  fitted  with  stout  and  well-made  screws 
with  coarse  deep  threads.  The  screws  being  with- 
drawn,  the   wood  is  sawn   lengthwise  through  the 
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centre,  and  the  "  scratch  "  is  complete.  Of  course  the 
depth  and  shape  of  this  shoulder  depends  entirely 
upon  the  description  of  the  moulding  for  which  it  is 
required ;  in  the  case  of  a  moulding  on  a  circular 
table,  for  instance,  the  shoulder  should  be  slightly  con- 
cave. The  face  of  the  '*  scratch  "  should  be  perfectly 
smooth  and  very  slightly  rounded.  In  Fig.  3  is  shown 
a  few  shapes  of  cutting-irons,  which  should  be  made 
of  good  steel  and  of  various  widths.  Pieces  of  steel 
suitable  for  this  purpose  can  be  obtained  from  Mr. 
Lunt,  of  any  size,  Generally  speaking,  it  is  better  to 
have  the  cutters  narrow  and  not  to  make  them  to  fit 
more  than  a  portion  of  the  moulding.  My  meaning 
will  be  better  understood,  perhaps,  by  referring  to  Fig. 
4,  where  the  various  cutters  (which  may  be  shaped  at 
both  ends),  for  a  section  of  moulding  is  seen,  the  flat 
portion  at  A  being  worked  with  the  "  router." 

In  commencing  to  work  a  moulding,  the  first  thing 
to  do  is  to  clear  away  as  much  of  the  surplus  wood  as 
possible,  with  carving  tools  or  chisels,  and  then  to 
regulate  it  with  the  ''scratch."  To  work  the  "scratch," 
the  cutting-iron  is  set  to  the  exact  depth,  and  at  the 
proper  distance  from  the  shoulder,  and  firmly  fixed  in 
its  place  by  tightening  the  screws.  Then  grasp  the 
"  scratch "  firmly  with  both  hands,  and  work  it 
smartly  backwards  and  forwards  until  the  iron  ceases 
to  bite,  when  the  moulding  will  be  found  to  be  of  the 
requisite  shape. 

In  finishing  off  mouldings  it  will  occasionally  be 
found  necessary  to  use  a  file,  and  for  this  purpose  files 
of  a  bent  shape  are  the  best.  These  bent  files  can  be 
obtained  from  almost  any  tool  warehouse.  Of  course, 
the  moulding  will  require  to  be  sand-papered,  and  in 
this  process  the  paper  should  be  worked  with  a  cork 
cut  to  the  shape  of  the  moulding,  and  not  simply  with 
the  fingers  ;  as  in  the  latter  case  it  frequently  happens 
that  any  irregularity  in  the  moulding  is  merely 
smoothed  over  instead  of  being  rectified,  as  it  would 
be  when  the  cork  is  used. 

The  cutting-irons  of  "scratches"  are  shaped  by 
filing  to  the  required  pattern  and  then  sharpened  by 
rubbing  across  the  edge  with  a  quick-cutting  stone  of 
the  proper  sweep  until  all  the  file  marks  are  out,  and 
then  finished  off  in  the  same  manner  as  a  scraper  is 
sharpened.  The  "  router,"  Fig.  5,  is  used  principally 
for  the  flat  surfaces  of  a  moulding,  such  as  at  A  in 
Fig  4,  and  also  for  regulating  the  depths  of  small 
panels,  for  which  purpose  it  is  well  nigh  invaluable. 
It  is  made  of  either  box  or  beechwood,  and  should 
be  about  ii  inches  wide,  j  inch  thick,  and  from  4  to  8 
inches  long.  The  wood  should  first  of  all  be  planed 
square,  then  the  top  edges — not  the  face  in  this  case — 
slightly  rounded  off,  and  a  slot  cut  in  the  centre  to  admit 
of  a  cutter.  This  slot  should  be  cut  so  as  to  allow  the 
cutter  to  be  in  a  slanting  direction  similar  to  a  plane- 


iron,  and  the  cutter  is  either  kept  in  its  proper  place 
by  a  screw  or  else  by  a  wooden  plug.  For  "  routers  " 
the  cutting-iron  requires  to  be  thicker  and  stronger 
than  the  "scratch  "  cutters,  and  should  also  be  perfectly 
square  across  the  edge.  A  most  excellent  cutter  is 
made  from  a  broken  chisel  about  £  or  j  inch  wide. 

The  "  router "  is  used  in  the  same  way  as  the 
"  scratch,"  and  the  cutting-iron  is  sharpened  in  the 
same  way  as  a  chisel.  In  using  the  "router"  for 
regulating  the  depth  of  panels,  it  is  better  to  leave 
a  narrow  strip  of  wood  down  the  centre,  or  if  the 
panel  is  wide,  two  or  even  three  strips,  and  then  to 
take  away  with  a  hollow  carving  tool,  or  gouge,  as 
much  of  the  wood  as  possible.  The  object  of  the 
strips  of  wood  is  to  form  a  rest  or  guide  for  the 
"  router,"  which  might  not  otherwise  be  long  enough 
to  reach  across  the  whole  panel,  and  the  strips  can 
easily  be  taken  away  afterwards  with  a  flat  chisel.  It 
is  needless,  perhaps,  to  say  that  with  both  "  scratches  " 
and  "  routers "  it  is  advisable  to  work  as  much  as 
possible  with  the  grain  of  the  wood.  The  "  scratch  " 
will  not  work  close  into  the  corners  of  a  moulding, 
and  these  should  always  be  finished  off  with  the  tools. 
Mouldings,  round  tables,  chair-backs,  small  panels, 
sideboards,  &c,  can  be  most  effectively  worked  by 
means  of  the  "scratch"  and  "router,"  although  both 
tools  require  careful  handling  at  first,  otherwise  an 
awkward  slip  may  spoil  the  work.  The  main  thing  to 
attend  to  is  to  get  the  cutting-irons  well  sharpened  to 
take  a  very  firm  strong  hold  of  the  tool,  and  not  to  be 
in  too  great  a  hurry. 

I  have  endeavoured  in  this  article  to  give  a  few 
hints  that  I  have  found  most  useful,  and  the  little  tools 
I  have  described  will,  I  trust,  prove  of  some  little  ser- 
vice to  many  of  the  numerous  readers  of  Amateur 
Work. 
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VI,— IMPOSING  (Continued),  INK,  ROLLERS,  MAKING 
READY,  ETC, 
|HE  schemes  of  imposition  illustrated  here- 
with in  Figs.  24  to  37  inclusive,  with  the 
remarks  already  made  on  the  subject  in 
the  preceding  chapter,  will  serve  to  guide 
the  amateur  in  any  ordinary  "job,"  for 
the  rest  a  general  idea  of  the  principle  of  constructing 
these  schemes  is  needed.  Schemes  of  imposition  are 
divided  into  two  classes,  each  adapted  to  as  many 
pages  as  are  required  to  be  folded  into  a  section  of  a 
book.  One  class  is  called  a  "  sheet,"  and  comprises 
all  those  impositions  which  require  an  equal  number 
of  pages  to  be  locked  up'  in  two  formes  to  back  each 


PRINTIXG  FOR  AMATEURS. 


3°7 


other.  These  formes  are  called  "  inner  "  and  "  outer: " 
the  inner  forme  containing  all  those  pages  which  are 
folded  inside  of  the  sheet,  the  outer  all  those  outside 
of  the  sheet  (as  shown  in  Figs.  38,  39,  and  40), 
making  one  complete  section  and  containing  just 
double  the  number  of  pages  that  is  expressed  by  the 
size  of  the  sheet  when  folded  ;  thus  a  sheet  of  octavo 
requires  sixteen  pages  of  type,  making  eight  leaves  ;  a 
sheet  of  i2mo,  twenty-four  pages,  or  twelve  leaves, 
and  so  on. 

The  other  class  is  called  a  half  sheet,  and  contains 
the  same  number  of  pages  in  one  forme  as  are  in- 
tended to  be  comprised  in  a  section  of  the  book,  both 
sides  of  the  paper  being  printed  from  the  same  forme, 
the  sheet  is  then  turned  and  printed,  both  halves  then 
backing  each  other,  making  one  complete  copy  on 
each  half  of  the  sheet.  These  are  known  by  the 
terms,  half  sheet  of  octavo,  half  sheet  of  nmo,  etc. 

The  difference  between  these  two  classes  is  that 
while  the  "  sheet "  requires  two  formes  to  print  one 
perfect  copy  of  the  section,  the  half  sheet  requires  but 
one  forme  to  print  two  perfect  copies  ;  each  of  the 
two  copies  of  the  half  sheet  containing,  however,  only 
half  the  number  of  leaves  and  pages  comprised  in  a 
whole  sheet.  Our  space  will  not  permit  further  ex- 
pansion of  this  part  of  our  subject,  nor  would  it  be 
generally  useful  to  readers  of  Amateur  Work.  The 
few  who  desire  to  pursue  the  subject  further  will  find 
technical  literature  dealing  with  the  subject. 

Press  work  now  claims  our  attention.  It  matters 
hide  what  class  of  machine  will  work  off  our  amateur's 
first  or  succeeding  jobs,  for  equal  care  and  the  same 
points  have  to  be  considered  in  every  case.  Absolute 
cleanliness  is  essential  if  good  work  is  to  be  produced,  '■ 
ar.d  cleanliness  here  means  the' exclusion  of  all  foreign 
matter  where  it  is  not  wanted.  To  quote  an  aphorism, 
"Dirt  is  matter  out  of  place."  Black  printer's  ink  is 
not  dirt  when  applied  to  the  faces  of  the  roller  and 
type,  and  upon  the  impressions  of  the  pages,  but 
dirty  enough  when  thumbs,  fingers,  or  apron  is  covered 
with  unknown  patches,  which  mysteriously  transfer 
themselves  and  appear  on  what  should  be  clean 
margin  and  spotless  pages.  In  like  manner,  paper 
and  types  have  their  place,  but  when  paper  in  small 
fragments  and  "  fluff''  from  its  edges  is  churned  up  in 
the  ink  and  then  applied  to  the  types,  the  necessity  of 
observing  this  rule  will  be  apparent.  For  best  work, 
good  ink,  good  paper,  good  rollers,  and  a  well- 
adjusted  machine  must  be  used,  but  when  inferior 
results  are  aimed  at  these  conditions  may  be  relaxed 
and  cheaper  materials  used. 

The  requisites  of  a  good  ink  are  numerous.  It 
should  be  free  from  hard  lumps,  and  even  in  substance 
and  colour  throughout,  of  an  intense  colour,  freely 
adhere  to  rollers  and  type,  and  as  freely  leaving  the 


type  for  the  paper  when  the  impression  is  given.  It 
should  not  be  liable  to  smear  by  ordinary  contact 
with  the  other  printed  sheet,  and  should  retain  its 
colour  when  dry.  It  may  be  purchased  from  is.  to 
15s.  or  more  per  lb.,  according  to  the  quality  of  the 
varnishes  used  and  the  expensiveness  of  the  colouring 
pigment.  I  may  here  warn  the  amateur  against  the  use 
of  the  pretty  shades  of  red  which  have  aniline  pigments 
in  their  composition,  as  these  fade  entirely  awa  on 
exposure  to  light,  and  are  consequently  to  be  avqded 
in  work  intended  to  be  permanent.  As  I  am  writing 
for  those  who  may  wish  to  know  "  how  to  do  it,'' 
even  if  they  need  not  to  use  the  knowledge,  we 
may  here  state  that  ordinary  printers'  ink  is  made  by 
boiling  linseed  oil  till  of  a  stringy  consistency.  This 
is  tested  by  taking  up  a  portion  between  two  surfaces, 
and  observing  the  length  of  the  string  obtained  on 
separating  them.  When  cool,  a  little  resin  is  dissolved 
in  the  boiled  oil.  The  colouring  matter  is  then  added 
(lamp  black  and  mineral  colours),  and  the  whole 
ground  in  a  kind  Of  paint  mill  till  of  an  impalpable 
fineness. 

Some  persons  far  removed  from  towns  may  find 
a  difficulty  in  procuring  very  fine  inks,  black  or 
coloured.  The  following  receipt  will  be  found  most 
satisfactory  although  not  very  economical,  as  com- 
pared with  the  oil  preparations.  Proportions  for  one 
pound  :  Balsam  of  copaiva,  9  ozs. ;  lamp  black,  3  ozs.; 
indigo  or  Prussian  blue,  \{  oz.  ;  Indian  red,  £  oz.  ; 
turpentine  soap,  dry,  3  ozs.  ;  grind  on  a  stone  with  a 
muller  till  perfectly  and  equally  fine,  when  it  is  fit  for 
use.  Other  colouring  matters  of  course  may  be  sub- 
stituted as  required.  A  few  drops  of  creosote  will 
remove  the  smell  of  the  balsam,  if  found  objectionable. 
Rollers  are  almost  invariably  formed  of  a  composition 
of  glue  and  treacle — one  part  of  good  glue  and  two 
parts  of  old-fashioned  dark  treacle  (both  by  weight) 
will  make  a  very  good  roller.  The  glue  should  be 
soaked  in  water  for  four  hours,  then  pour  the  water 
off,  and  leave  till  the  glue  is  flexible  all  through.  Put 
this  soaked  glue  into  a  vessel  which  stands  in  a  water 
bath,  exactly  like  a  common  glue  pot.  When  the 
glue  is  melted  pour  in  the  treacle  and  allow  to  simmer 
for  an  hour,  stirring  well  occasionally  from  time  to 
time  ;  skim  off  froth,  when  it  may  be  at  once  poured 
into  the  moulds,  or  cast  into  cakes,  which  may  be 
remelted  for  future  use. 

The  proportions  of  glue  and  treacle  should  be 
varied  to  suit  the  weather  and  the  temperature  of  the 
room  where  they  are  to  be  used.  The  hotter  the 
working  place,  the  more  glue  to  be  used. 

Fig.  41  represents  a  roller  mould.  The  brass  tube 
must  be  perfectly  clean  and  well  oiled  inside  with  a 
clean  swab,  taking  care  that  the  oil  is  neither  left  in  thick 
patches  nor  put  on  and  rubbed  off  again  by  the  swab. 
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The  core  or  stock  of  the  roller  is  placed  up- 
right in  the  base  or  foot  of  the  mould,  the 
tube  placed  over  it,  and  the  top  end  of  the 
stock  held  in  position  centrally  by  means  of 
the  star  piece  shown  in  plan  at  A,  and  in 
position  in  section  at  B.  In  pouring  the 
composition  it  should  be  allowed  to  run 
down  the  stock  rather  than  the  sides  of  the 
mould,  and  air  must  be  allowed  to  escape 
freely  during  the  operation. 
To  determine  when  a  roller 
is  in  order  for  working, 
press  the  hand  gently  to  it ; 
if  the  fingers  can  be  drawn 
lightly  and  smoothly  over 
its  surface,  it  may  be  said  to  be  in  order  ;  but  if  it 
should  feel  quite  sticky  it  is  not  sufficiently  dry,  and 
should  be  exposed  to  the  air.  When  the  composition 
is  cool  in  the  mould  draw  it  steadily,  and  trim  the 

ends  with  knife  or  scis- 
sors. Bevel  the  ends 
down  toward  the  stock, 
and  with  a  black  hot 
iron  melt  the  ends  so 
that  the  composition 
runs  and  seals  the  ends 
down  to  the  iron  or 
wood  cores.  The  cores 
should  be  quite  free 
from  dirt  or  grease,  or 
the  composition  is  apt 
to  loosen  from  the  stock 
while  the  roller  is  at 
work.  The  soldering 
of  the  roller  end  to  the 
stock  prevents  lye  water, 
etc.,  getting  between  the 
roller  and  the  stock,  and 
loosening  one  from  the 
Don't  wash  a  roller  on  taking  it  from  the 
as  it  will  be  better  to  allow  the  oil  to  dry  on  its 
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FIG.    24.  — QUARTO 

— SHEET  TURNING 

LENGTHWISE  OF  PAGES. 


FIG.    28. — OCTAVO — EIGHT  PAGES   IN   A   LINE. 
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FIG.  26. — OCTAVO— SHEET  TURN 
ING  CROSSWISE  OF  PAGES. 
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FIG.  27.— OCTAVO— SHEET  TURN. 
ING  LENGTHWISE  OF  PAGES. 


other. 

mould 

surface.     Always  have  more  than  one  roller  to  use,  so 

that  some  are  always  in  seasoning,  and  if  one  gets 

"  tired  "  of  working  give 

it  a  "  rest,"  when  it  will 

be  found   to   work  again 

after  this  treatment.     In 

washing    use     lye     just 

strong    enough    to    start 

the    ink,    rinse   off   with 

water    immediately,    and 

carefully  wipe  dry  with  a 

sponge. 

Rollers   should  always 
be    kept   in   an   air-tight 


box,  without  water,  and  in  the  room  where 
they  are  worked.  Sudden  changes  of  tem- 
perature will  soon  use  them  up.  New  rollers 
are  best  cleaned  with  turpentine  orbenzoline, 
and  in  the  absence  of  any  of  these,  a  roller 
may  be  cleaned  by  running  it  over  a  dusty 
part  of  the  floor,  from  which  all  rough  par- 
ticles have  been  removed.  The  dust  will 
absorb  the  ink,  and  both  can  then  be  re- 
moved by  a  damp  sponge. 
When  a  roller  becomes  old 
and  hard  it  may  be  sponged 
lightly  with  cold  water,  if 
this  fails  warm  water  may 
be  tried,  and  desperate 
cases  may  be  flared  by  lighting  up  an  old  newspaper, 
and  passing  the  roller  quickly  back  and  forth  through 
the  flame  till  the  surface  has  been  softened  and  a  new 
face  obtained.  Of  course  the  heat  must  be  applied 
quickly,  so  as  not  to 
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FIG.  25.— QUARTO — SHEET  TURN- 
ING CROSSWISE  OF  PAGES. 
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FIG.    30.— REGULAR  FORM  OF  24MO. 


affect  the  material  too 

deeply,  and  the  roller 

must  be  swung  about 

till    set     again.       This 

course    is    only   to    be 

adopted    "  in    extremi- 
ties," and  it  will  be  either 

kill   or   cure.      Having 

now    ink     and    rollers 

fairly    understood,     we 

will  put  our  forme  on  the 

bed   of  the  press.     See 

that  the  under  side  of  the 

forme  and  bed  of  press 

or    machine    are   quite 

free  from  loose  particles, 

which  would  prevent  the 

types    laying    perfectly 

even.      Fix    the   forme 

in  the  centre  of  the  bed  (if  a  press),  and  secure  it  there 

by  quoins  and  furniture,  as  directed  in  the  case 

locking  up  the  forme,  page  230. 

On  cylinder  machines  the  forme  is  placed  with 
regard  to  the  cylinder 
grippers  or  fingers  which 
take  the  sheet.  A  white 
impression  should  now  be 
taken,  i.e.,  a  sheet  should 
be  laid  on  the  types  with- 
out inking  them,  and  an 
impression  made.  On 
examining  this,  it  will  be 
seen  from  the  slight  in- 
dentation made  by  the 
types  if  the  impression  is 


FIG.  29. — FORM  OF  I2M0 — SHEET 
TURNING  CROSSWISE  OF  PAGES. 
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even  all  over  alike.  If  not,  two  methods  of  "making 
ready "  are  adopted.  The  first,  "'  underlaying,"  con- 
sists in  lifting  the  forme,  and  pasting  pieces  of  card- 
board or  paper  (according  to  the  thickness  required) 
on  the  back  of  those  parts  of  the  forme  which  are 
noticed  as  being  low,  as  shown  by  the  absence  of 
impression  on  the  white  trial  sheet.  This  method 
is   specially  applied   to    woodcuts,    engravings,    and 


cylinder  of  the  machine  exactly  where  successive  trials 
show  this  want  of  impression  occurs.  Ink  is  not 
applied  at  first,  as  blackness  or  greyness  of  the  various 
parts  of  the  forme  might  result  from  uneven  inking  ; 
but  when  the  white  sheet  shows  a  fairly  even  surface, 
then  roll  thinly  and  evenly,  while  pasting  the  paper 
on  the  light  parts  of  the  forme  indicated  by  the  suc- 
ceeding   impressions    made   for    the    purpose.     Any 
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FIG.  31. — FORME  OF  32MO  IN  ONE  SECTION— SHEET 
TURNING    CROSSWISE   OF   PAGES. 


FIG.    34.— SIX-PAGE    LEAFLET— FIRbT  PAGE  TO 
RIGHT. 
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FIG.  36. — EIGHT-PAGE  LEAFLET, 
FIRST  PAGE  NEXT  TO  LEFT. 


FIG.  37. — EIGHT-PAGE  LEAFLET, 
FIRST  PAGE  TO  LEFT. 
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FIG.  41. — ROLLER      FIG.  38. — SINGLE      FIG.  39.— TWO  FORMES, 
MOULD.  FOKME,  FOUR  PAGES.  FOUR  PAGES. 

the  like,  which  are  seldom  or  ever  exactly  true  to 
the  height  of  the  type.  When  this  is  done,  the 
forme  is  lowered  again,  and  another  impression 
taken.  If  the  underlaying  has  been  properly  per- 
formed, another  white  impression  may  be  taken,  and 
if  fairly  even  all  over,  lock  up  finally,  and  the  rest 
of  the  making  ready  may  be  done  by  "  overlaying," 
that  is  to  say,  every  defect  caused  by  want  of  the  paper 
and  type  being  brought  into  perfect  contact,  is 
remedied  by  pasting  slips  of  paper  on  the  tympan  or 


FIG.   40. — TWO  FORMES — SIXTEEN   PAGES. 

amount  of  time  is  spent  in  this  operation,  according 
to  the  quality  of  the  work  desired.  A  posting  bill 
might  be  ready  in  ten  minutes,  while  a  book  forme 
containing  artistic  woodcuts  might  consume  ten  days 
in  the  same  operation.  Remember  that  a  soft  cover- 
ing, such  as  a  blanket,  or  many  sheets  of  paper,  will 
readily  adapt  itself  to  the  inequalities  of  a  forme,  and 
so  require  much  less  making  ready,  but  at  the  same 
time  all  delicacy  of  detail  and  sharpness  of  impression 
will  be  lost.     This  quality  may  be  taken  advantage  of 
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in  using  worn  type,  as  the  rounded  edges  of  this  type 
will  show  a  fuller  face  if  allowed  to  be  partly  imbedded 
in  a  soft  pressing  surface.  The  best  work,  however, 
is  produced  by  the  hard  packing  system.  Much  has 
been  advanced  against  it  on  the  score  of  injury  to  the 
type  ;  but  if  the  machine  or  press  is  properly  adjusted, 
no  more  impression  will  be  given  to  one  part  of  a 
forme  more  than  another,  and  no  more  impression  to 
any  part  than  is  needed  to  ensure  perfect  and  firm 
contact  of  the  paper  with  the  surface  of  the  type,  thus 
causing  all  the  ink  to  leave  the  metal  for  the  more 
absorbent  material. 

In  the  case  of  the  ten  days  making  ready,  the  forme 
was  for  an  illustrated  Bible,  and  after  the  type  portion 
was  most  carefully  overlaid  till  every  letter  was  clear 
and  distinct,  much  more  time  was  devoted  to  the 
illustrations,  the  effects  of  light  and  shade,  foreground, 
and  middle  distance  (all  of  which  would  be  lost  in 
general  flatness  if  not  skilfully  treated  in  the  printing), 
were  here  heightened,  and  the  taste  and  skill  of  an 
artist  brought  into  requisition.  Only  two  thicknesses 
of  hard  thin  cardboard  covered  the  cylinder  under  a 
silk  blanket,  or  other  fine  wove,  thin,  hard  material ;  on 
this,  was  carefully  made  the  overlays  of  thinnest  paper, 
and  when  the  gradations  required  were  too  fine  for 
even  tissue  paper,  collodion  was  painted  on  with  a 
brush,  and  allowed  to  harden  coat  by  coat,  till  the 
desired  effect  was  produced.  If  a  softer  packing  had 
been  used,  the  working  of  the  machine  would  have 
gradually  altered  the  impression,  and  stoppages  would 
be  required  to  repair  the  overlays,  and  produce  the 
same  effect  as  at  first,  added  to  which  the  impressions 
all  through  would  gradually  deteriorate.  Thus  it  willbe 
seen  that  the  time  occupied  at  first  was  most  econo- 
mical, and  facts  are  given  to  show  the  extent  to 
which  this  process  may  be  carried.  In  addition  to 
making  ready,  the  most  careful  attention  was  required 
during  the  working  of  the  sheets,  to  secure  an  even 
supply  of  ink,  to  look  out  for  "  picks,"  caused  by  par- 
ticles of  dust  or  paper  settling  on  the  forme,  and 
stopping  up  the  letters  and  line    of     wood  engraving. 

The  machine  had  to  be  watched  that  no  parts 
worked  loose,  causing  an  alteration  in  the  pressure,  or 
other  difficulty.  The  best  effect  in  evenness  of  colour 
is  produced  by  using  the  smallest  quantity  of  ink 
on  table  and  rollers,  and  depending  on  thorough  and 
repeated  rolling  to  secure  depth  of  colour.  So  it  is 
that  machines  are  constructed  to  roll  the  formes  twice 
or  even  thrice  every  impression,  and  that  even 
though  three  or  four  rollers  go  twice  over  the  forme 
when  inking  every  impression. 

When  the  forme  is  first  laid  on  the  press,  the 
impression  should  be  nearly  taken  off,  and  gradually 
applied  as  the  white  paper  trials  are  made.  From 
neglect  of  this  precaution,  fine  wood  engravings  and 


fine  line  type  have  been  entirely  spoiled  by  being 
crushed  under  an  undue  strain. 

A  frequent  trouble  to  the  printer  is  known  as 
"  slurring,"  and  is  caused  by  the  paper  moving  on 
the  type  after  it  has  touched  its  face,  and  before  the 
impression  has  come  on.  It  appears  like  a  smear, 
as  though  rubbed  by  something  before  it  was  dry. 
On  the  press  it  is  most  frequently  caused  by  the  tym- 
pan  sheets  and  coverings  being  loose  and  baggy,  so 
that  the  paper  bellies  out  in  the  middle,  and  touches 
the  type  there  first,  and  gradually  straightens  itself 
on  the  face  of  the  type  with  a  sliding  or  rubbing 
motion.  The  remedy  is  obvious.  On  cylinders  the 
same  effect  will  be  produced  by  a  loose  cylinder 
covering,  or  the  sheets  dropping  away  from  cylinder. 
Another  cause  is  slackness  of  parts  in  the  machine, 
but  enough  has  been  said  on  this  point. 

Colour  printing  is  produced  by  setting  up  a  forme 
for  each  colour,  and  printing  the  sheets  as  many  times 
as  there  are  colours  required.  Sometimes  it  is  prac- 
ticable to  raise  any  letters  in  a  forme  for  one  colour 
above  the  rest  by  means  of  a  thick  underlay.  This 
would  allow  the  rollers  to  touch  the  raised  letters  only 
(the  impression  being  adjusted  to  suit).  When  this 
colour  was  worked,  these  letters  would  be  dropped, 
and  those  desired  in  the  succeeding  colour  raised,  and 
so  on  to  the  end.  This  course  saves  setting  up  several 
formes,  all  of  which  must  exactly  agree  in  spaces  be- 
tween lines  and  letters  as  if  set  in  one  forme.  Paper 
must  be  worked  at  one  degree  of  humidity,  or  contrac- 
tion and  expansion  would  destroy  register  or  agree- 
ment of  one  part  with  another. 

Gold  work  is  produced  by  printing  as  for  ordinary 
jobs  ;  but  printer's  varnish,  or  a  light  red,  or  yellow 
ink  is  used,  and  bronze  powder  dusted  over  the  sheets 
as  they  leave  the  press,  and  before  they  are  dry.  If 
other  colours  or  black  appears  on  the  sheet  with  the 
gold,  the  gold  has  always  to  be  printed  first,  otherwise 
the  bronze  powder  would  adhere  to  all  the  work  on 
the  paper  at  the  time.  Silver  bronze  and  various 
shades  of  copper  are  all  obtainable,  and  used  to  pro- 
duce artistic  effects  if  used  with  taste  and  judgment. 
Fine  glazed  papers  and  surface  papers  are  usually 
worked  dry,  but  many  papers  take  ink  best  when 
wetted. 

Several  things  guide  the  printer  as  to  this,  a  solid 
forme  and  hard  paper  would  require  more  water  than 
an  open  forme  and  spongy  paper  ;  and,  again,  an  open 
forme  and  hard  paper  would  require  less  water  than  the 
same  paper  with  a  solid  forme,  because  the  softer  the 
paper  is  made  with  water,  the  heavier  and  thicker  is 
the  impression  when  pulled.  Paper  is  usually  wetted 
by  drawing  a  dozen  sheets,  more  or  less,  through  a 
trough  of  water,  and  then  piling  them  in  a  stack  to 
damp  equally  through  under  the  pressure  of  weighted 
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boards.  This  is  best  done  some  hours  before  using. 
Cards  are  wetted  by  taking  a  pack  and  shuffling  them 
under  water,  or  flicking  them  at  each  end  in  the  same 
way.  They  may  be  pressed  under  a  light  weight. 
Paper  is  described  as  under,  the  name  indicating  the 
measurement  of  sheet  only  which  is  given  in  inches  in 
the  table.  The  quality  is  ascertained  only  by  exami- 
nation of  bulk  or  sample  ;  but  some  guide  is  given 
when  the  weight  of  a  ream  consisting  of  480  sheets  is 
known. 

Sizes  of  Paper. 


Double  Super 

Super  Royal 

T]h  by  20 

Royal .  40    by  27J 

Royal    .     . 

25     „  20 

„  Royal   .     .40     ,,25 

Medium     . 

24     „  19 

„  Demy  .     .35  V   „  22* 

Demy    .     . 

22V   „  17J 

„  Large  Post  33     .,  21 

Large  Post 

21      „  i6i 

„  Crown  .     .  30     „  20 

Crown  .     . 

20     „  15 

„  Post      .     .  31      „  19 

Post      .     . 

19     „  i5i 

„  Foolscap  .27     ,,17 

Foolscap    . 

17     „  ij* 

Imperial     .     .30     „  22J- 

Post .     .     . 

i5i  »  i2i 

Card  Sizes. 

Royal  4to    .    .  ui  by  g$ 

Large     .     . 

•     4iby3 

Demy  4to  .     .  iof   „    8i 

Small     .     . 

H         2-i 

Double  Large      6     „   4$ 

Ex.ThirdsLarge3     „   2 

„        SmaU      5     „    3i 

Thirds  Large 

•      3       „     li 

( To  be  continued?) 
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By  GEORGE  EDW1NS0N. 


VIII,— FLATTING  OR  DISTEMPERING  WALLS  IN 
COLOURS, 

S  some  of  my  readers  may  desire  to  have 
instructions  in  flatting  or  distempering 
walls  in  colour,instead  of  decorating  them 
with  paper,  I  herewith  give  an  example 
and  illustration  of  each  method  as 
adapted  to  the  treatment  of  two  such  rooms  as  a  parlour 
and  library.  Fig.  40  shows  the  treatment  for  a  parlour 
wall  in  distemper  colour.  The  cornice  is  picked  out 
with  narrow  bands  of  vermilion,  separated  by  broader 
bands  of  buff  and  white.  The  space  between  cornice 
and  chair-rail  is  tinted  a  creamy  yellow  with  yellow 
ochre  blended  with  the  distemper.  The  dado  is 
tinted  buff  with  Oxford  ochre,  the  chair-rail  being 
represented  by  a  stencilled  border  in  Indian  red,  and 
a  stencilled  border  of  the  same  colour  is  placed  above 
the  skirting,  which,  in  this  case,  may  be  of  maple  or 
satinwood  graining,  or  light  wainscot  oak.  The  method 
of  making  up  distemper  colour  has  been  given  in  a 
former  chapter.  No  fixed  rule  can  be  given  for  the 
quantity  of  colour  required  to  produce  a  desired  tint, 
this  must  be  secured  by  trial,  and  the   proportions 


noted  on  a  small  scale.  Those  proportions  must  be 
multiplied  for  the  bulk,  and  allowances  must  be  made 
for  the  change  of  tint  in  drying — all  distemper  colours 
appearing  a  much  lighter  tint  when  dry  than  when 
they  are  wet.  Particular  attention  must  also  be  paid 
to  the  mixing  and  straining  of  the  colour,  for  it  should 
be  free  from  all  colour  balls  and  grit.  When  walls  are 
to  be  coloured  in  distemper,  they  must  receive  special 
and  careful  preparatory  treatment  to  make  them  uni- 
formly smooth  and  free  from  spots  or  flaws.  According 
to  a  French  method,  they  must  be  well  rubbed  down 
with  wooden  scrubbers  formed  of  pieces  of  deal,  4 
inches  by  7  inches,  cut  across  the  grain,  kept  wet  by 
frequently  sponging  them  with  clean  water  from  a 
pail.  The  scrubbers  are  worked  in  circles  all  over  the 
wall  until  the  plaster  has  been  rendered  quite  smooth, 
it  is  then  well  washed  and  rubbed  dry  with  rags 
before  the  walls  are  clearcoled. 

The  English  method  of  preparing  the  walls  for 
distemper  or  flatted  work  is  as  fo,.jiv<-  Well  rub 
down  all  roughness  with  a  piece  of  coarse  glass-paper 
stretched  over  a  cork  scrubber— that  is,  a  broad  piece 
of  cork  with  a  level  surface — then  go  over  the  whole 
again  with  a  finer  glass-paper,  then  clearcole  the  walls 
with  distemper,  filling  as  before  directed  for  ceilings. 
When  this  is  dry,  go  over  it  with  the  scrubber  and  fine 
glass-paper,  and  finish  off  to  a  perfectly  smooth  sur- 
face with  powdered  pumice  on  the  cork  alone.  The 
clearcole  should  have  enough  size  in  it  to  fill  up  the 
minor  cracks  which  could  not  be  cleared  out  and 
stopped  in  the  previous  stopping  process,  for  it  must 
be  understood  that  walls  must  be  prepared  in  a 
similar  manner  to  that  directed  for  ceilings. 

The  temperature  of  the  room  must  be  raised  in 
cold  weather  to  about  6o°  Fahr.  before  any  attempt 
can  be  made  to  lay  on  the  colour,  and  all  windows 
and  doors  must  be  closed  to  exclude  draught  until 
the  walls  have  been  coloured.  A  good  brush  is 
requisite  to  produce  good  work,  extra  care  must  be 
taken  in  laying  the  colour  on  smoothly,  and  no  time 
should  be  lost  in  finishing  the  coat  of  colour  on  the 
walls  of  one  room  after  the  work  has  commenced. 
A  disregard  of  these  rules  will  possibly  result  in  a 
patchy  effect  disfigured  with  unsightly  streaks  show, 
ing  the  track  of  the  brush.  Some  practice  will  be 
needed  to  make  the  colour  float  smoothly  over  the 
surface,  and  this  work  will  test  the  skill  of  amateurs. 
A  pencilled  line  should  be  drawn  with  a  straight-edge 
to  mark  the  upper  line  of  the  chair-rail,  and  this  must 
form  the  top  of  the  dado.  The  upper  part  of  the  wall 
must  be  coloured  first,  down  to  this  line,  then  the  dado 
must  be  coloured,  and  when  this  is  dry,  the  stencilled 
pattern  can  be  put  on  over,  and  the  cornice  be  picked 
out  in  colour. 

Fig.  41  shows  a  mode  of  treatment  suitable  to  the 
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walls  of  a  library  or  study,  and  is  intended  for  flatted 
work  in  turpentine  and  oil  colour.  The  preparation  of 
the  walls  to  make  them  smooth  must  be  the  same  as 
for  distemper  colour,  but  they  must  be  allowed  to 
thoroughly  dry  before  the  first  coat  of  oil  colour  is 
laid 


upon 
them.  The 
first  coat 
should  be  of 
whitel  ead 
mixed  with 
linseed  oil, 
with  a  little 
litharge  or 
patent  dryers 
added,  then 
well  strain- 
ed, and  very 
smoothly  ap- 
plied with  a 
pound  brush. 
This  coat 
will  be  ab- 
sorbed by 
the  pores  of 
the  plaster, 
and  will  par- 
tially  fill 
them  as  it 
dries  and 
hardens. 
When  this 
has  become 
dry  and  hard, 
rub  down 
the  surface 
smooth  with 
glass  -  paper, 
and  give  it  a 
second  coat 
of  whitelead 
made  up 
with  three 
parts  turpen- 
tine to  one 
part  of  oil 
with  a  little 
dryers.  This 
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FIG.  40  — PARLOUR  WALL  IN  DISTEMPER, 
WITH  STENCILLED  BORDERS  AND 
GRAINED  SKIRTING. 


must  also  be  rubbed  down  when  dry,  and  a  third  coat 
given  to  it  of  whitelead  mixed  with  linseed  oil  and 
a  little  dryers,  and  tinted  to  nearly  the  full  tint  of  the 
finishing  coat.  This  is  secured  in  the  present  ex- 
ample by  tinting  the  mixed  colour  with  Brunswick 
green,  and  adding  just  enough  vermilion  to  warm 
up  the  tint.     In  making  up  the  proof  tint,  accurately 


measure  the  proportions  required,  and  make  up 
the  bulk  by  multiplying  the  proof  proportions.  It  will 
be  well  to  make  up  more  than  the  estimated  quantity 
of  colour  needed  to  cover  the  walls  of  a  room,  for  it 
will  be    found   difficult   to   match   the  first  bulk    in 

making     up 
ii  1  a  slight  addi- 

tion    should 


"^^^^^^,     the  quantity 

be  deficient. 
We  must 
also  under- 
stand that 
oil  colour 
dries  con- 
trary to  that 
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man 

doing 

the 

upper 
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ion, 
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other 
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each 

other. 

FIG.  41.  — LIBRARY  WALL  IN  FLATTED  COLOUR, 

WITH  STENCILLED  BORDER  AND  CORNICE, 

AND  GRAINED  SKIRTING. 

The  brushes  of  both  must  be  worked  smartly,  and 
frequently  drawn  across  the  work  so  as  to  prevent 
perpendicular  streaks,  whilst  the  finishing  or  "  lay- 
ing-off "  strokes  should  partake  of  a  light  dabbing 
character,  so  light  as  to  only  allow  the  tips  of 
the  hairs  to  touch  the  work.  Before  this  coat  has 
become  quite  dry  and  hard,  the  fourth,  or  finish,  coat 
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of  colour  should  be  laid  on.  This  is 
composed  of  whitelead,  mixed  with  all 
turpentine,  and  tinted  to  the  finish  colour 
with  just  a  little  oil  added,  or  a  small 
quantity  of  varnish  of  a  colour  and  kind 
to  suit  the  tint,  this  will  assist  to  float 
the  colour  on  smoothly  and  give  it  a 
finished  appearance.  Extra  care  must, 
of  course,  be  taken  in  laying  on  this 
coat,  and  it  will  be  advisable  to  secure  the  work  at  all 
times  from  being?soiled  by  dust,  by  keeping  the  doors 
and  windows 
closed  until  the 
colours  have  set. 
I  am  aware  that 
in  giving  direc- 
tions for  flatted 
work  I  have 
tempted  the 
amateur  house- 
painter  to  a  diffi- 
cult task,  so  will 
just  add  that  he 
must  not  feel 
discouraged  if  he 
fails  in  giving  a 
professional  finish 
to  his  first  at- 
tempt. In  the 
example  given, 
Fig.  41,  the 
streaks  in  the 
cornice  can  be 
done  in  Indian 
red  by  hand  or 
by  stencil.  The 
chair-rail  will  also 
be  stencilled  in 
the  same  tint,  of 
course  made  up 
with  oil  colour, 
and  the  skirting 
can  be  grained  in 
pollard  oak,  light 
walnut,  or  wains- 
cot oak,  to  suit 
the  taste. 

Fig.  42  gives 
an  example  of  a 
novel  method  of 
treatment  for 
staircases,  where- 
in the  dado  is 
made  up  of  strips  FI<i- 
of  paper  printed 


FIG.  43.— STIPPLING  BRUSH. 


in  panels  with  an  ornamental  figure  in 
Indian  red  on  a  jasper  marble  ground. 
Each  strip  is  printed  the  width  of  a 
stair-"  tread,"  and  the  pattern  is  cut  to 
rise  with  each  "rise"  of  the  stairs,  the 
top  being  finished  with  a  printed  border 
runs  along  at  the  same  height  as  the 
hand-rail  of  the  staircase.  When  this  is 
combined  with  a  paper  of  blocked  sienna 
marble  and  a  stringing  of  black  and  gold  marble,  a 
most  effective  and  pleasing  result  is  produced. 

In  closing  this 
article  on  best 
work  in  a  house, 
I  add  a  list  of 
tints  which  may 
be  produced  in 
oil  or  distemper 
colours  by  the 
following  pig- 
ments, nearly  all 
of  which  may  be 
used  with  white- 
lead  or  with 
whiting  in  oil  or 
in  distemper. 

Straw  Colour. 
■ — Whitelead  and 
massicot  in  oil. 
Whiting  and 
Dutch  pink,  or 
chrome  yellow  in 
distemper. 

Lavender,  Li- 
lac, and  French 
Greys.— Produced 
by  mixtures  of 
white,  blue,  or 
red,  according  as 
one  or  the  other 
predominates  in 
the  mixture  with 
the  following : 
lake  and  indigo ; 
lake  and  Prussian 
blue  ;  Indian  red 
and  Prussian 
blue  ;  vermilion 
and  Prussian 
blue  ;  indigo  and 
rose  pink. 

Pearl    Grey. — 
White,  black,  and 
Prussian  blue. 
Grey  Tints  of  a 
X 


42.  STAIRCASE-WALLS    BLOCKED   OUT    IN     ilENNA     MAKBLK,    WITH    DAUO    OF 

JASPER    MARBLE    GROUND    WITH    STENCILLED    BORDER    AND    PANELS  ; 
STRINGING  IN   BLACK  AND  COLD. 
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Blue  Hue. — White  and   verditer,   blue  black,   lamp- 
black, or  indigo. 

Grey  Tints  of  a  Brown  Hue. — White,  with  madder 
brown  and  Prussian  blue  ;  or  with  madder  brown, 
Prussian  blue,  and  ochre  ;  or  with  Indian  red  and 
indigo  ;  or  with  light  red  and  Prussian  blue  ;  or  with 
burnt  sienna,  lake  and  indigo. 

Brown  Ti?its. — White,  with  mixtures  of  the  fol- 
lowing pigments  :  lake,  Prussian  blue,  yellow  ochre  ; 
lake,  indigo,  yellow  ochre  ;  raw  sienna,  madder  lake, 
Prussian  blue  ;  light  red,  indigo  ;  Vandyke  brown, 
lake,  indigo  ;  burnt  sienna,  indigo ;  burnt  sienna, 
lake. 

Green  Tints. — White,  with  the  following  mixtures  : 
Italian  pink  and  Antwerp  blue  ;  Italian  pink  and 
Prussian  blue  ;  yellow  ochre  and  indigo  ;  burnt  sienna 
and  indigo  ;  brown  pink  and  indigo;  raw  umber  and 
indigo. 

Pea  Green.—  White,  with  French  green,  Olympian 
green,  or  Brunswick  green  ;  or  with  Prussian  blue  and 
chrome  yellow. 

Sage  Green. — White,  with  Prussian  blue,  and  raw 
umber  ;  or  with  Antwerp  blue  and  stone  ochre. 

Olive  Green. — White,  with  raw  umber  and  Prussian 
blue. 

Orange  Tints. — White,  with  French  yellow,  orange 
lead,  Dutch  pink  ;  or  with  chrome  yellow  and  ver- 
milion. 

Pink  Tints. — White,  with  rose  pink,  crimson  lake, 
or  scarlet  lake. 

Salmon  Tint. — White,  with  Venetian  red  or  ver- 
milion. 

Peach  Tints. — White,  with  the  following  mixtures  : 
vermilion,  Indian  red,  and  purple  brown  ;  or,  ver- 
milion, Indian  red,  purple  brown,  and  burnt  stone 
ochre. 

Violet  Tint. — White,  with  vermilion,  Prussian  bluc> 
and  lamp-black. 

Chocolate. — White,  with  Spanish  brown,  Venetian 
red,  and  vegetable  black. 

Sky  Blue  Tint. — White,  with  Prussian  blue. 

Flesh  Tint. — White,  with  light  red  and  -yellow 
ochre  ;  or  with  lake,  vermilion,  and  Naples  yellow. 

Fawn  Tint. — White,  with  burnt  sienna  ;  or  burnt 
umber  and  Venetian  red  :  or  with  'stone  ochre  and 
vermilion. 

Buff  Tint. — White,  with  yellow  ochre  and  Venetian 
red. 

Cream  Colour. — The  same,  with  a  great  predomi- 
nance of  white. 

Drab  and  Stone  Colour. — White,  with  burnt  umber, 
raw  umber,  yellow  ochre  ;  or  yellow  ochre  and  lamp- 
black; or  raw  umber  and  lamp-black. 

Lead  Colour. — White,  tinged  with  black  ;  or  black 
and  indigo.     It  must  be  understood  that  those  pig- 


ments are  only  to  be  used  in  small  quantities  to  tinge 
the  body  colour  of  the  paint,  and  that  proportions 
cannot  be  given  with  certainty  ;  the  shade  must,  there- 
fore, be  decided  by  trial,  and  by  varying  the  quantities 
of  one  or  the  other  of  the  pigments.  Thus  flesh  tints 
can  be  made  deep  or  light,  according  to  the  quantity 
of  red  pigment  put  in  the  body  colour,  and  other  tints 
are  altered  by  increasing  or  decreasing  the  prevailing 
tone. 

The  above  list  is  culled  from  Davidson's  House 
Painting,  etc.,  mentioned  in  a  previous  chapter. 

Another  list,  varying  slightly  from  the  above,  and 
other  valuable  information  in  mixing  colours,  will  be 
found  in  Every  Man  His  Own  Mechanic,  p.  714. 
( To  be  continued) 
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HOW  TO  MAKE  A  SMALL  DYNAMO- 
ELECTRIC  MACHINE. 

By  GEORGE  EDWIN  SON. 


I. —NATURE  OF  DYNAMO-ELECTRIC  MACHINE  EX- 
PLAINED—FIELD MAGNETS— PERMANENT  MAGNET 
ARMATURE— COMMUTATOR, 
HE  task  now  before  me  appears  to  be  a 
most  difficult  one,  and  my  mind  is  filled 
with  gloomy  apprehensions  of  failure  in 
the  attempt  to  teach  amateurs  in  the  short 
space  of  one  illustrated  article,  How  to 
Make  an  efficient  Dynamo-electric  Machine.  The  con- 
struction of  such  a  machine  itself  out  of  suitable 
materials,  with  proper  tools  to  hand,  in  a  well  appointed 
workshop,  is  pleasant  work  to  a  trained  mechanic, 
who  also  owns  a  knowledge  of  dynamics,  magnetism, 
and  electricity  ;  but  the  mechanic  who  is  ignorant  of 
the  laws  of  magnetism  and  electricity,  and  the  man 
who  has  learned  those  laws,  but  does  not  know  how 
to  handle  tools  and  work  in  metal,  will  find  the  task 
to  be  one  full  of  difficulties.  As  the  machine  will  have 
to  be  driven  at  a  high  rate  of  speed,  and  its  parts  will 
be  subject  to  be  expanded  with  heat,  they  must  be 
fitted  with  a  nicety  and  skill  only  attained  by  practice. 
No  slipshod,  make-shift  work  can  be  allowed  here  ; 
no  skew  joints  packed  with  hoop-iron  to  make  them 
square  with  opposite  joints  ;  no  drunken  threads  to 
screws,  nor  loosely  fitting  nuts  ;  no  bolt  holes  drilled 
"  out  of  truth,"  nor  made  ~  of  an  inch  too  large  ;  no 
substitution  of  one  kind  of  material  for  another,  be- 
cause that  other  does  not  happen  to  be  handy; — in 
fine,  no  scamping  at  all  can  be  admitted  in  the 
machine,  but  well  fitting  best  machine-work  must  be 
put  in  it  by  its  maker.  Then,  too,  all  its  parts  must 
be  fitted  in  obedience  to  rides  framed  by  those  who 
understand  the  laws  of  magnetism  and  electricity,  and 
thus  the  mechanic's  previous  practice  may  lead  him 
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astray  if  he  happens  to  fit  the  parts  according  to  the 
best  method  from  a  mechanic's  point  of  view.  For 
instance,  it  is  now  well  known  that  the  best  effects 
are  produced  when  the  armature  of  a  dynamo-electric 
machine  is  made  to  revolve  as  closely  as  possible  to 
the  faces  of  the  field  magnets  without  actually  touching 
them.  Xow,  a  skilled  machinist  on  being  told  this 
alone,  would  construct  the  spindle  of  the  armature 
and  fit  it  in  its  bearings  with  such  a  nicety  as  to  cause 
it  to  run  freely  with  only  the  1  oooth  of  an  inch  clear- 
ance :  but  such  a  nicety  would  be  the  cause  of  sub- 
sequent failure  when  the  machine  begins  to  generate 
current,  and  the  magnets  are  pulling  at  the  armature. 
On  the  other  hand,  an  unskilful  workman  may  leave 
the  parts  in  such  a  loose  condition,  as  to  invite  shaking 
and  consequent  disruption  of  the  parts  immediately 
the  spindle  has  attained  its  proper  speed.  Again, 
some  experience  in  attempts  to  teach  workmen  the 
rudiments  of  the  sciences  of  magnetism  and  electricity, 
has  helped  me  to  understand  the  difficulties  they  meet 
with  in  trying  to  comprehend  the  workings  of  those 
mysterious  forces  ;  hence,  I  deem  the  work  of  dynamo- 
machine  construction  a  task  outside  the  province  of 
ordinary  amateurs,  and  fitly  described  as  ultra-amateur 
work. 

But  I  find  that  not  a  few  readers  of  AMATEUR 
Work  desire  some  instruction  in  this  work,  and  an 
initiation  into  its  mysteries,  so  I  will  try  to  oblige  them, 
and  hope  that  I  may  be  able  to  contribute  some  in- 
formation by  the  aid  of  which  they  may  be  able  to 
make  an  efficient  machine  for  the  generation  of 
electricity. 

First  allow  me  to  offer  a  few  words  on  the  meaning 
of  the  three  terms — dynamo,  electricity,  and  mag- 
netism, and  their  application  to  the  subject  in  hand. 
The  science  of  dynamics  treats  of  the  motion  of  bodies 
that  mutually  act  upon  one  another,  and  a  dynamo- 
machine  is  a  machine  whose  parts  mutually  act  upon 
one  ano'her  when  put  in  motion.  A  dynamo-rfiv/w 
machine  is  one  whose  parts  act  upon  each  other  to 
produce  electric  force  when  motion  is  given  to  those 
parts.  To  do  this,  the  various  parts  of  the  machine 
must  be  selected  from  materials  that  will  mutually  act 
upon  one  another  to  produce  electricity  when  motion 
is  imparted  to  them,  and  must  be  arranged  to  give  off 
the  electric  force  in  useful  work.  The  choice  of 
materials  is  restricted  to  those  which  are  most  strongly 
affected  by  the  mysterious  force  known  as  magnetism, 
and  it  is  necessary  to  either  employ  some  of  those 
materials  in  a  magnetised  condition,  or  subject  them 
to  conditions  calculated  to  produce  this  state  of  their 
component  parts.  Many  attempts  have  been  made  to 
define  magnetism,  but  the  high  priests  of  science  fail 
to  impart  any  other  notion  to  our  minds  than  this, 
namely,  that  the  minute  particles  of  certain  materials 


terrestrial  and  celestial,  are  in  a  state  of  continual  un- 
rest and  vibration,  whereby  they  jostle  one  another 
and  impart  motion  to  other  substances  near  them. 
The  terrestrial  materials  most  affected  by  this  con- 
dition are  iron,  nickel,  and  copper,  the  first  two  being 
most  strongly  affected,  and  the  first  found  in  a  natural 
magnetised  condition.  Nickel  is  costly  and  intract- 
able, and  its  magnetic  properties  remain  unutilised, 
existing,  in  fact,  merely  as  a  scientific  curiosity.  Copper 
is  not  found  in  a  magnetised  condition,  but  it  can  be 
made  to  readily  transmit  magnetic  influence  from  one 
body  to  another.  Iron  is  the  most  useful  and  tractable 
material,  since  it  can  be  made  to  receive  or  to  give  up 
its  magnetic  influence  according  to  the  state  and  form 
in  which  it  is  used.  Pure  soft  iron  is  so  amenable  to 
magnetic  influence  as  to  be  readily  attracted  to  a 
magnetised  material,  and  to  transmit  the  magnetism 
to  other  bodies  capable  of  being  magnetised,  but  it 
does  not  retain  the  influence  when  withdrawn  out  of 
the  influence  of  the  magnetised  body  that  acted  upon 
it.  Pure  soft  iron  is  also  capable  of  being  converted 
into  a  temporary  magnet,  whilst  subject  to  the  inductive 
influence  of  an  electric  current  circulating  around  it 
in  a  coil  of  copper  wire,  but  it  loses  its  magnetic  power 
when  the  electric  current  ceases  to  pass  through  the 
coil  of  wire.  It  is  thus  capable  of  being  quickly 
magnetised  or  demagnetised,  that  is,  of  quickly 
receiving  magnetic  power,  or  parting  with  it  again  as 
rapidly.  This  property  is  illustrated  in  the  action  of 
electric  bell  armatures,  and  in  those  of  magnetic  relays 
and  indicators.  Conversely,  when  a  piece  of  pure  soft 
iron  is  wound  with  a  coil  of  insulated  copper  wire,  and 
is  then  subjected  to  magnetic  jerks,  as  when  a  magnet 
is  made  to  exert  an  influence  upon  it  and  then  suddenly 
withdrawn,  the  rapid  changes  from  a  magnetised  to  a 
demagnetised  condition  causes  it  to  exert  an  inductive 
influence  in  the  coil  of  wire  surrounding  it,  and  that 
influence  is  shown  in  the  form  of  electricity.  This  is 
shown  in  the  action  of  a  magneto-electric  machine  as 
described  in  my  last  article  on  the  subject,  p.  551,  Vol. 
II.,  and  is  the  fundamental  principle  in  the  develop- 
ment of  dynamic-electricity.  An  iron  armature,  wound 
with  a  coil  of  copper  wire,  is  made  to  revolve  close  to 
the  poles  of  a  magnet,  and  a  current  of  electricity  is 
set  up  in  the  coil  of  wire  by  the  influence  of  the  magnet 
on  the  iron  armature.  If  the  iron  is  made  hard  by 
hammering,  or  sudden  cooling,  it  cannot  be  so  easily 
demagnetised,  because  its  particles  move  slowly,  and 
do  not  so  readily  resume  their  unmagnetised  condition. 
Cast  iron  and  steel  are  both  less  liable  to  return  to  a 
demagnetised  condition,  and  hardened  magnetised 
steel  retains  its  magnetic  power  for  such  a  long  period 
as  to  lead  to  its  use  for  the  manufacture  of  so-called 
permanent  magnets.  In  the  earlier  forms  of  dynamo- 
electric  machines,  it  was  deemed  necessary  to  employ 
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permanent  steel  magnets  for  the  field  magnets  of  the 
machines,  but  the  practice  has  ceased  since  it  was 
discovered  that  cast  iron  always  shows  a  trace  of 
magnetism  after  being  once  magnetised,  and  that  it  is 
possible  to  work  up  this  trace  to  a  strong  permanent 
effect,  by  causing  the  current  of  the  machine  to  traverse 
the  coils  of  wire  wound  around  the  cast  iron  field- 
magnets.  This  permanent  retention  of  magnetism  by 
cast  iron  magnets,  is  a  valuable  feature  of  well  con- 
structed machines,  and  the  power  thus  retained  is 
termed  the  residual  magnetism  of  the  field  magnets. 
If  these  were  constructed  of  wrought  iron,  they  would 
be  entirely  electro-magnets  and  would  only  exert 
magnetic  influence  on  the  armature,  whilst  the  current 
from  a  generator  of  electricity  was  circulating  in  the 
coils  of  wire  wound  around  them. 

The  term  "field  7nagnets?  abbreviated  to  F.M.  in 
this  and  most  other  articles  on  the  subject,  now  de- 
mands some  explanation,  and  this  will  call  into  action 
any  rudimentary  knowledge  of  magnetism  acquired 
by  my  readers.  On  referring  to  my  illustration,  Fig.  I 
(which  shows  an  ordinary  horse-shoe  magnet  lying 
amid  iron  filings  spread  on  a  piece  of  paper),  it  will 
be  seen  that  the  filings  have  arranged  themselves 
around  the  poles  or  ends  of  the  magnet  in  the  form 
of  rays  proceeding  from  the  poles  of  the  magnet,  and 
that  those  rays  cease  at  a  certain  distance  from  the 
poles.  Where  the  rays  cease  the  magnetic  influence 
ceases  also,  and  all  the  space  between  the  dotted  lines 
and  the  poles  of  the  magnet  is  called  the  field  of  that 
magnet  ;  or,  in  other  words,  its  magnetic  field,  the 
field  or  space  in  which  it  exerts  its  influence.  The 
"  field  magnets "  of  a  dynamo  machine  are  those 
which  exert  an  influence  on  the  space  through  which 
the  armature  is  made  to  move,  and  this  space  is 
termed  the  magnetic  field  of  the  machine. 

A  permanent  magnet  so  constructed  as  to  serve  for 
an  illustration  of  the  lines  of  force  in  a  magnetic  field, 
is  shown  in  Fig.  2.  The  space  between  the  two  legs 
of  the  magnet  illustrates  the  armature  chamber  of  the 
dynamo  now  about  to  be  described,  and  it  will  be  seen 
that  this  chamber  is  filled  with  lines  of  force  crossing 
and  intersecting  each  other  in  such  a  manner  as  to 
render  futile  an  attempt  to  pass  a  fine  iron  wire  or  a 
needle  through  the  chamber  without  its  being  affected 
by  the  attractive  force  of  the  magnet.  This  illus- 
tration will  naturally  suggest  a  thought  leading  up  to 
the  following  question  :  Why  not  construct  a  dynamo 
machine  with  a  number  of  those  permanent  magnets 
bolted  together,  and  revolve  a  Siemens'  armature  in 
the  chamber  ?  The  answer  to  this  question  is,  that 
machines  have  been  constructed  with  permanent 
magnets  thus  arranged,  and  such  machines  may  now 
be  met  with  in  out-of-the-way  places  ;  but  there  is 
nothing  in  their  peculiar  construction  to  recommend 


them,  and  it  is  now  well  known  that  magnets  thus 
employed  soon  lose  their  magnetic  power,  as  do  those 
employed  in  the  magneto-electric  machines  used  to 
give  shocks.  The  idea  has  been  tried  by  electricians 
some  twenty  years  ago,  and  abandoned  in  favour  of 
cast-iron  electro-magnets. 

The  sectional  drawing,  Fig.  3,  represents  the  in- 
terior of  a  small  dynamo  machine,  constructed  with 
cast-iron  electro-magnets,  wound  with  four  turns  of 
cotton-covered  copper  wire,  No.  16,  and  a  Siemens' 
or  H  girder  armature  wound  with  three  turns  of  cotton- 
covered  No.  19  wire.  It  will  be  seen  from  this  sketch 
that  the  armature  is  made  to  revolve  in  a  chamber 
hollowed  out  in  the  lower  parts  of  the  legs  of  the 
magnets,  and  it  is  thus  always  in  the  most  intense 
magnetic  field.  When  it  is  being  rotated  in  this  field 
its  motion  tends  to  constantly  disturb  the  lines  of 
magnetic  force,  enving  to  the  passage  of  its  coils  across 
those  lines  and  their  influence  on  the  iron  of  the 
armature.  It  will  be  seen  that  two  sides  of  the  arma- 
ture, or  two  opposite  quarters  of  its  circumference,  are 
presented  to  two  opposite  magnets  at  one  and  the 
same  time,  and  are  therefore  subject  to  two  opposite 
kinds  of  influence,  one  being  attractive  and  the  other 
repellent.  The  coil  of  wire  occupies  the  other 
quarters  of  the  armature,  and  this  coil  is  affected  by 
the  jarring  snatches  and  struggles  of  the  two  opposing 
influences,  the  effect  of  which  on  the  coil  is  to  cause 
that  form  of  motion  in  its  particles  which  is  known  to 
us  as  electricity,  the  direction  of  this  motion  being 
straight  across  the  lines  of  magnetic  force.  When 
the  machine  is  at  rest  very  little  magnetism  can  be 
detected  in  its  magnets,  but  this  small  trace  is  suffi- 
cient to  set  up  a  faint  current  of  electricity  in  the 
armature  coil,  this  faint  impulse  is  sent  at  once  by 
a  suitable  arrangement  (hereafter  to  be  explained) 
through  the  coils  of  wire  surrounding  the  magnets, 
and  this  impulse  at  once  increases  their  magnetism. 
They  immediately  respond  by  exerting  a  stronger  in- 
fluence on  the  armature  and  its  coils,  and  thus  the 
magnetic  strength  of  the  machine  is  worked  up,  and 
the  volume  of  electric  force  also  increased  according 
to  the  demand  for  it  in  the  outer  circuit. 

But  I  am  going  too  fast,  and  must  pause  to  con- 
sider the  meaning  of  this  term  "armature."  We  all 
know  that  the  piece  of  iron  placed  across  the  legs  of 
an  ordinary  permanent  magnet  is  sometimes  named  a 
"keeper,"  and  at  other  times  an  "armature;''  a 
strange  term  to  use  in  this  sense,  since  it  is  not  armour 
against  external  attacks, but  protective  armour  against 
internal  loss.  It  is  also  generally  well  known  that 
when  this  armature  is  snatched  away  from  the  poles 
of  the  magnet,  the  violent  action  disturbs  the  charge 
of  magnetism,  and  causes  motion  in  its  particles. 
This  knowledge  is  made  use  of  in  the  construction  of 
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a  dynamo-electric  machine,  and  the  part  of  this 
machine  which  is  made  to  be  moved  near  the  poles  of 
its  magnets  for  the  purpose  of  disturbing  their  magnet- 
ism, is  also  termed  an  armature  although  it  is  no  longer 
used  as  a  protection  to  them.  In  nearly  all  well  con- 
structed machines  of  a  large  type  the  armatures  are 
formed  of  soft  wrought  iron,  and  this  is  the  best 
material  to  use  for  the  purpose.  But  some  difficulty 
would  be  experienced  by  amateurs  in  cutting  a  groove 


for  pattern-making,  so  will  merely  give  the  measure- 
ments of  the  armature,  and  of  the  castings  for  the 
electro-magnets,  trusting  to  my  reader's  knowledge  of 
pattern-making,  or  his  ability  to  get  patterns  made  to 
those  measurements. 

If  castings  are  made  from  amateurs'  patterns,  it 
must  be  insisted  upon  that  the  armature  casting  is 
made  of  malleable  iron  well  annealed,  and  it  will  be 
well  to  test  its  fitness  for  an  armature  by  the  following 
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Fig.  1. — Common  Horseshoe  Magnet,  showing  lines  of  magnetic  force  around  and  between  its  poles.  Fig.  2. — Horseshoe  Per- 
manent Magnet,  formed  to  show  lines  of  force  in  magnetic  field  of  Dynamo.  Fig.  3. — Section  through  Small  Dynamo, 
showing  Arrangement  and  Winding  of  Field  Magnets  and  of  Armature.  Fig.  4. — Section  across  Middle  of  Armature. 
Fig.  5. — End  of  Armature.  Fig.  6. — Form  of  Brass  End-piece  of  Armalure.  Fig.  7. — Section  of  End-piece  with  Spindle 
and  Pulley.  Fig.  8. — Ditto,  showing  Ebonite  Collar  and  Commutator.  Fig.  9. — How  to  Divide  Brass  Collar  for  Commu- 
tator. Fig.  10.— Section  of  Boss  for  End-piece,  as  per  Fig.  8.  Fig  n.— Half  Brass  Collar  for  Commutator.  Fig.  12. — Method 
of  Fixing  Commutator  to  Ebonite  Collar.  Fig.  13. — Alternative  Method,  full  size.  Fig.  14. — How  to  Cut  Brass  Stiip  for 
Brushes.  Fig.  15. — Brass  Pillar  for  Brush-holder.  Fig.  16. — Section  through  Half  of  Bearing  for  Spindle  of  Armatuie. 
Fig.  17. — Siemens'  Armature. 


for  the  wire  in  a  2  inch  or  3  inch  wrought  iron  bar,  or 
in  forging  one  to  the  form  shown  in  the  sketches,  Fig. 
4  and  Fig.  5 ;  such  small  armatures  are  therefore  made 
of  cast  iron,  cast  from  a  pattern  and  annealed  as  soft 
as  cast  iron  can  be  made.  This  is  a  good  substitute 
for  a  wrought-iron  armature,  but  those  of  my  readers 
who  are  in  a  position  to  have  such  work  done 
with  a  slotting  machine  may  have  the  grooves  cut  for 
them  in  the  required  length  of  2  inch  bar,  or  a  piece 
of  wrought  iron  forged  up  to  shape,  and  then  turned. 
I  cannot  stay  here  to  give  all  the  necessary  directions 


means  :  Wind  a  dozen  turns  or  more  of  cotton-  covered 
No.  16  copper  wire  around  the  casting,  and  connect 
the  ends  with  a  strong  battery,  such  as  two  or  three 
cells  of  a  Bunsen,  or  a  bichromate  type.  When  the 
wire  is  thus  connected,  the  casting  should  pull 
strongly  at  a  piece  of  soft  iron  held  near  it,  but  should 
not  affect  the  iron  or  only  slightly  affect  it  when  the 
wire  is  disconnected.  Castings  for  small  dynamos 
are  prepared  ready  for  use,  and  sold  by  the  following 
gentlemen  at  less  cost  than  that  incurred  by  amateurs 
making  them :— W.  Ban  ker,  Corporation  Street,  Bolton; 
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H.  Jones,  48,  High  Street,  Lambeth,  S.E;  George 
Tolman,  Wolverhampton;  Patrick  &  Sons,  529, 
Kmgs  Road,  Chelsea,  S.  IV.;  H.  &  E.  J.  Dale,  4,  Little 
Britain,  E.C. 

Armature. — Length  5  in.,  diameter  1  in.  Made 
according  to  form  shown  by  the  three  sketches,  Figs.  4, 
5  and  17.  The  groove  in  the  casting  must  be  rounded 
at  the  ends  of  the  web  to  admit  of  the  wire  being  wound 
on  closely,  and  to  avoid  cutting  or  abrading  its  insu- 
lated coating  in  winding.  If  the  armature  is  of  cast  iron, 
test  it  with  a  file.  If  it  is  soft,  the  file  will  cut  it  easily; 
if  hard,  the  file  will  scarcely  bite  it,  when  it  must  be 
softened  by  heating  it  to  a  blood-red  heat  in  a  forge 
fire,  covering  it  up  with  a  heap  of  red-hot  coals,  and 
allowing  it  to  cool  through  a  period  of  twelve  hours. 
It  must  then  be  cleaned  free  from  hard  scale,  by 
rubbing  it  with  an  old  rough  file,  and  the  two  ends 
filed  perfectly  true  and  smooth  to  fit  two  brass  con- 
tinuations or  spindle-holders  for  the  spindle,  shown  at 
Figs.  6,  7,  and  8.  Those  spindle-holders  ate  con- 
nected to  the  armature  after  it  has  received  its  coil  of 
wire,  but  we  must  now  make  them  and  fit  them,  and 
secure  them  with  %  inch  set  screws  before  the  wire  is 
wound  on,  for,  all  this  work  of  filing  and  fitting  must 
be  done,  and  the  armature  turned  up  true  in  a  lathe 
with  spindles  fixed  ready  for  working,  and  then  taken 
to  pieces  again  to  wind  on  the  wire.  A  short  armature 
of  only  5  inches,  will  not  require  supporting  straps  of 
wire,  but  longer  armatures  for  larger  machines  (say 
those  from  10  to  15  inches  in  length)  should  have  one 
or  two,  or  more  grooves  J  inch  wide,  and  £  inch  deep 
cut,  as  shown  in  sketch,  Fig.  5,  to  receive  binding 
straps  of  wire  to  support  the  coil.  In  Wilde's 
machines,  and  in  some  Siemens'  machines,  the  coil 
was  protected  with  a  lagging  of  wood  placed  over  the 
coil  and  bound  to  it  with  similar  straps,  but  this  has 
been  proved  unnecessary.  I  have  given  the  above 
dimensions  as  those  suitable  for  a  small  machine,  to 
give  current  enough  for  the  lighting  of  low  resistance 
lamps  of  5  candle  power ;  but  the  sizes  may  be  in- 
creased for  larger  machines,  in  the  following  pro- 
portions, viz.  : — &  inch  in  diameter  for  every  2  inches 
of  additional  length  to  the  armature.  I  shall  hope  to 
describe  machines  with  longe-r  armatures  in  a  future 
paper  ;  meanwhile  the  sketch,  Fig.  17,  will  illustrate  the 
appearance  of  a  5  inch  armature  wound  with  wire  and 
fitted  with  end  pieces,  spindles  and  commutator,  and 
to  these  we  must  now  turn  our  attention. 

The  brass  end-pieces,  or  spindle-holders  for  the 
armature,  may  be  of  cast  brass,  turned  up  to  the  form 
shown  in  section  at  Fig.  7,  or  they  may  be  built  up  of 
two  pieces  of  brass,  as  shown  in  the  sectional  sketch, 
Fig.  8,  and  in  detail  by  the  pieces,  Figs.  6  and  10. 
Fig.  6  shows  the  face  of  the  end-piece  cut  out  of  |  inch 
plate  brass,  and  turned  up  to  form.   This  disc  should  be 


just  y5  in.  larger  in  diameter  than  the  diameter  of 
armature,  and  should  have  six  holes  bored  through  it  in 
the  positions  marked  on  sketch,  if  the  armature  is  a 
large  one,  or  4  holes  for  a  5  inch  armature.  Two  of 
these  (marked  on  the  dotted  line  in  sketch)  are  for 
the  ends  of  the  wires  to  pass  through  from  the  armature 
to  the  commutator,  and  must  be  bushed  with  an  ivory 
or  ebonite  pipe  ;  the  other  holes  are  intended  for  the 
set  screws  to  hold  the  end-piece  to  the  armature.  If 
now  it  is  intended  to  build  up  the  spindle-holder  out  of 
two  pieces  of  brass,  we  can  turn  up  the  boss,  Fig.io,  from 
a  piece  of  three-quarter  round  brass  bar,  turn  a  shoulder 
to  it  to  fit  in  the  hole  of  Fig.  6,  and  braze  the  two  parts 
together,  then  bore  a  hole  through  the  boss  to  fit  the 
spindle.  But,  if  we  have  the  end-pieces  cast,  both  of 
them  may  be  turned  up  bright  to  the  form  shown  in 
section  at  Fig.  7,  and  both  of  these  fitted  with  steel 
spindles  3  inches  in  length  by  j)  in.  in  diameter.  In 
either  case  it  will  not  be  necessary  to  bore  six  holes 
in  each  end-piece  as  only  the  disc  nearest  the  com- 
mutator will  require  holes  for  the  disc. 

The  Commutator. — This  a  part  of  the  machine 
which  demands  some  care  in  its  construction  since  it 
is  the  regulator  of  the  current,  and  answers  a  similar 
purpose  here  as  the  slide  valve  does  in  a  steam 
engine,  for  even  as  the  slide  is  made  to  cut  off  the 
steam  at  a  given  part  of  the  stroke  of  a  steam  engine, 
so  the  commutator  of  a  dynamo-electric  machine  cuts 
off  the  current  of  electricity  at  a  certain  point  in  the 
revolution  of  the  machine,  and,  in  the  example  before 
us,  it  does  this  twice  in  each  revolution  of  the  arma- 
ture, thus  causing  two  impulses  or  shocks  to  be  sent 
into  the  outer  circuit  for  each  complete  revolution  of 
the  armature.  Two  methods  may  be  adopted  with 
equal  success  in  building  up  the  commutator  for  this 
machine  ;  but  in  both  methods  the  first  thing  to  be 
done  is  to  fit  a  collar  of  ebonite  on  the  spindle  in- 
tended for  the  commutator  end.  This  collar  is  shown 
in  section  by  the  dark  shading  of  Fig.  8,  and  it  will  be 
there  seen  that  a  thin  flange  separates  the  metal  of  the 
commutator  ring  from  the  boss  of  the  spindle-holder. 
On  this  collar  is  fitted  either  two  segments  of  brass 
ring,  as  shown  at  Figs.  11  and  12,  two  or  three  small 
screws  being  used  to  fasten  the  two  segments  to  the 
collar,  as  shown  at  Fig.  12  ;  or  a  broad  thin  band  of 
brass  may  be  fitted  on  the  collar  and  secured  by 
screws,  as  shown  at  Fig.  13,  and  this  band  be  divided 
into  two  equal  segments  by  a  saw-cut  made  obliquely 
across  the  band  on  two  opposite  sides,  one  of  which  is 
shown  in  Fig.  13.  If  this  latter  method  is  adopted, 
the  holes  for  the  screws  must  be  well  countersunk  in 
the  brass  band,  and  the  whole  turned  up  smooth  after 
it  is  fixed  in  position.  In  the  other  form,  shown  at 
Fig.  9,  it  will  be  seen  that  the  surface  is  left  smooth. 

The  oblique  forni  of  this  division  is  adopted,  be* 
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cause  less  sparking  at  the  brushes  is  obtained  than 
when  the  cut  is  made  direct  across  the  band,  and  all 
sparking  at  those  points  means  loss  of  current.  It  is 
best  to  cut  the  segments  first,  and  fit  them  on  to  the 
ebonite  collar  in  such  a  manner  as  to  ensure  a  strip  of 
ebonite  between  the  segments,  as  shown  in  Fig.  12, 
for,  otherwise  there  is  a  probability  of  loss  of  current 
through  the  division  being  filled  up  with  metallic 
particles  worn  from  the  brushes.  The  screws  em- 
ployed must  be  just  long  enough  to  hold  the  brass, 
and  no  more,  for  they  must  not  on  any  account  pass 
through  the  ebonite  to  touch  the  metal  of  either  boss 
or  spindle.  One  end  of  the  armature  coil  will  be 
brought  through  one  of  the  bushed  holes  in  end-piece, 
and  attached  to  one  of  the  segments  by  simply  gripping 
the  cleaned  end  between  the  segment  and  collar,  as 
the  first  is  being  screwed  down  ;  and  the  other  end 
will  be  attached  to  the  other  segment  in  like  manner. 
Fig.  14  shows  the  shape  and  size  of  the  two  strips  of 
thin  hard  spring  brass  used  for  the  brushes  or  col- 
lectors, and  Fig.  15  shows  the  brass  pillar  used  to  hold 
one  of  the  brushes  ;  the  other  being  held  by  a  shorter 
pillar  of  similar  shape.  Fig.  16  is  a  section  through 
the  brass  journal  or  bearing  for  the  commutator  end 
of  the  armature.  This  may  be  of  cast  iron,  or  of 
wrought  iron  instead  of  cast  brass,  but  if  made  of  those 
materials,  it  should  have  a  brass  or  gun  metal  bush 
for  the  bearing,  and  the  hole  for  the  spindle  should  be 
truly  and  smoothly  bored  to  fit  the  spindle  in  the  best 
manner  to  ensure  good  running  at  high  speed,  with 
the  least  possible  play  or  shake.  The  journal  for  the 
other  end  of  the  armature  will  be  similar  in  form  and 
size,  with  this  exception,  as  there  will  be  no  com- 
mutator between  the  boss  and  bearing,  less  space  will 
be  required,  and  thus  the  bend  or  elbow  of  the  journal 
will  be  only  f-  instead  of  1  inch.  In  boring  and  turn- 
ing up  these,  do  not  forget  to  provide  an  oil  hole,  and 
in  the  larger  machines  this  should  be  large  enough  to 
admit  the  stem  of  a  lubricator. 

I  now  find  that  it  is  impossible  to  complete  this 
subject  in  one  article,  so  I  must  deal  with  other  parts 
of  this  machine  in  another  paper. 

(To  be  continued.) 


ORGAN-BUILDING  FOR  AMATEURS. 


By  MARK  WICKS. 


4^ 


^°i 


XIII —  THE  CASE-PIPE  DECORATIONS, 
i]HE  amateur  must  now  decide  upon  the 
style  of  the  casing  with  which  he  intends 
to  enclose  his  instrument  ;  and  with  the 
view  of  assisting  him  in  the  matter,  I 
have  prepared  three  designs,  with  de- 
tails, which  will  give  some  idea  of  what  is  requisite. 


If  the  organ  is  intended  to  stand  in  a  recess  it 
may  not  require  much  more  than  a  front  casing.  A 
recess,  however,  considered  from  a  musical  point  of 
view,  is  about  the  worst  possible  position  in  which  to 
place  the  instrument,  as  the  pipes,  being  so  much 
enclosed,  sound  dull  and  muffled.  In  many  houses 
it  is  simply  Hobson's  choice — a  recess  or  nothing  ; 
but  wherever  room  can  be  spared  for  the  instrument 
to  stand  in  such  a  position  that  there  is  a  clear  space 
at  both  sides  as  well  as  at  the  front,  it  should  by  all 
means  be  appropriated  for  the  organ. 

With  the  present  chapter  I  give  a  design  for  a 
case  in  the  Tudor  style,  as  it  will  work  in  har- 
moniously with  the  furniture  of  many  modern  houses  ; 
and  it  may  be  carried  out  either  in  oak,  mahogany, 
American  black  walnut,  or  stained  pine.  In  the 
matter  of  design,  my  own  idea  is,  that  an  organ 
should  look  like  what  it  is,  and  not  be  got  up  to  imi- 
tate a  cupboard  or  a  book-case  with  all  the  pipes 
carefully  concealed  from  view.  Therefore,  in  all  my 
designs,  it  will  be  seen  that  the  cases  are  arranged  to 
show  as  many  pipes  as  possible,  and,  although  pre- 
senting a  substantial  appearance,  do  not  involve  a 
very  large  amount  of  work  in  their  construction. 
Any  one  who  is  handy  enough  with  his  tools  to  turn 
out  a  good  sound-board  can  make  a  case  of  this 
description.  The  show-pipes  should,  as  far  as  prac- 
ticable, be  speaking-pipes,  not  dummies  ;  not  only 
because  of  the  natural  antipathy  which  cultured  per- 
sons have  towards  anything  that  is  a  sham,  but  be- 
cause of  the  amount  of  space  and  clearness  of  tone 
gained  by  bringing  the  pipes  into  the  open.  In 
Fig.  136  is  given  a  front  view  of  the  casing,  and 
Fig.  137  shows  the  ends  or  sides,  both  sides  being 
alike.  Although  drawn  as  a  two-manual  instru- 
ment, about  6  feet  6  inches  wide,  and  10  feet  6  inches 
high,  the  design  is  of  course  equally  applicable 
to  single-manual  organs  much  smaller  in  size,  or  for 
one  of  three  or  four  manuals,  much  larger.  The  only 
thing  necessary  is  to  keep  to  the  same  general  pro- 
portions in  the  different  parts.  If  for  a  narrow  instru- 
ment, the  case  could  be  made  with  the  towers  placed 
corner-wise  .nstead  of  facing  to  the  front. 

Fig-  I3C  gives  a  general  view  of  the  skeleton  or 
framework  of  the  casing,  which  consists  of  six  upright 
po=cs  nearly  as  high  as  the  top  of  the  casing,  joined 
together  by  cross  bracings  where  necessary  for  fixing 
the  panels,  etc.  These  posts  may  be  of  deal,  3  inches 
or  so  deep,  and  ii  or  2  inches  thick,  and  the  front 
ones  should  be  placed  immediately  behind  the  shafts 
or  columns  shown  in  the  elevations  ;  the  position  of 
these  shafts  being  indicated  at  the  left-hand  side  of 
Fig.  138. 

Cross-pieces  about  4  inches  deep  are  tenoned  into 
the  front   posts  near  the   top,   where    they   will  be 
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concealed  by  the  ornamental  canopies,  and  similar 
pieces  are  tenoned  into  the  lower  part  at  such  a  height 
that  the  supports  of  the  large  front  pipes  will  rest  on 
them,  one  of  the  supports  in  question  being  also  indi- 
cated on  the  left  hand  side  of  the  sketch.     The  rail 


be  placed  diagonally  as  shown,  but  if  the  bellows  is 
intended  to  draw  out  from  the  back,  the  bracings 
should  be  merely  screwed  on,  or  they  may  be  simply 
longitudinal  bars  placed  so  as  not  to  prevent  the 
bellows  being  taken  out.  All  the  tenons  may  be  merely 


FIG.    136. — FRONT  ELEVATION  OF  ORGAN 

across  the  lower  part  of  the  centre  portion  should  be 
placed  in  such  a  position  that  it  does  not  prevent  free 
access  to  the  buttons  or  backfalls  of  the  pedal  coupler  ; 
but  at  the  same  time  it  must  not  be  placed  too  low 
down,  as  it  is  intended  to  form  a  backing  for  the 
panelling  to  be  screwed  to.     The  back  bracings  may 


design  NO.  1.    Scale,  §  inch  to  1  foot. 

secured  in  the  mortises  by  means  of  hardwood  pins 
driven  tightly  into  holes  drilled  through  both  mortises 
and  tenon,  and  the  framing  can  then  at  any  time  be 
taken  to  pieces  by  merely  punching  the  pins  out 
again.  In  making  a  pinned  mortise  joint  there  is  a 
proper  method  to  be  followed  in  order  to  secure  a 
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strong  close  joint.  The  tenons  should  fit  tightly  into 
the  mortises,  and  care  must  be  taken  that  they  are 
not  cut  at  all  rounding  at  the  shoulders,  or  a  close  fit  at 
the  posts  will  be  impossible.  Bore  a  hole  through  the 
side  of  the  post,  so  that  it  passes  centrally  through 
the  mortise  and  out  at  ■ — 


the  other  side  ;  then 
insert  the  tenon,  and 
drive  it  close  up  to  the 
shoulder,  and  with 
your  centre-bit  just 
mark  the  position  of 
the  hole  on  the  tenon. 
Withdraw  the  tenon 
and  then  drill  the  hole 
through  it,  but  make 
the  centre  of  it  nearly 
TV  inch  nearer  to  the 
shoulder  than  it  was 
marked.  Reinsert  the 
tenon,  and  drive  a 
tight-fitting  slightly- 
tapered  hardwood  peg 
right  through  both 
mortise  and  tenon,  and 
it  will  then  draw  the 
shoulder  close 'up  and 
make  a  good  work- 
manlike job.  The  ends 
of  the  pins  can  be  cut 
off  afterwards  close  to 
the  posts.  All  the 
holes  must  be  bored 
through  quite  true  and 
square  with  the  sides 
of  the  posts. 

Pieces  marked  A  are 
to  be  screwed  on  to 
the  back  of  the  front 
posts,  near  the  top,  so 
as  to  receive  the  back 
of  the  rack-board  and 
allow  sufficient  space 
for  the  pipes  to  stand 
between  that  board 
and  the  ornamental 
facing,  and  this  space 
must,  of  course,  be 
to  allow 
the  largest 


The  Design  shown 
in  Figs.  136,  137, 
is  in  the  'Tudor' 
style.  Scale, 
inch  to  1  foot. 


<mm  1  §  1  h  1  ffifflgg 


sufficient 

room  for  the  largest  pipe  which  is  to  be  placed 
there.  A  piece  of  three-quarter  stuff  4  or  5  inches 
deep,  is  screwed  on  to  the  pieces  A,  and  forms 
the  back  of  the  rack-board.  The  rack-board  itself 
may  be  of  J  inch  stuff,  cut  out  in  semicircles  the 
diameter  of  the  several  pipes  which  it  is  to  support, 


FIG.    137.— SIDE  ELEVATION  OF  ORGAN,    DESIGN  NO.    I. 


and  may  be  glued  or  screwed  edgewise  on  to  the  back 
board,  or  secured  on  to  the  top  edge  of  it.  These 
boards  are  also  shown  in  plan  in  Fig.  139.  The 
arched  pieces  at  the  sides  and  centre  of  the  front 
(Figs.  136  and  137)  suffice  to  keep  the  pipes  in  their 

place,  and  these  pieces 
may  be  screwed  on 
with  round  -  headed 
brass  screws,  or  cup 
screws,  as  described 
for  the  panelling. 

If  the  sides  are 
made  exactly  as  shown 
in  Fig.  137,  the  front 
corner  posts  would 
only  be  carried  up  to 
the  bases  of  the 
columns,  and  the  side 
back- boards  of  the 
rack  should  therefore 
be  dovetailed  or  other- 
wise strongly  con- 
nected with  the  front 
back-board,  and  it 
would  also  be  advis- 
able to  connect  the 
posts  to  the  swell  box 
by  slips  of  wood,  in 
order  to  give  sufficient 
strength.  If,  however, 
the  posts  are  carried 
right  up,  the  front  edge 
of  the  side  will  present 
an  exactly  similar  ap- 
pearance to  the  back 
edge,  that  is,  it  will 
have  a  style  4  inches 
or  so  wide. 

The  pilasters  shown 
in  the  elevation  as 
supporting  the  bases 
of  the  columns,  etc., 
are  formed  by  brad- 
ding  on  pieces  of  the 
requisite  size  and 
thickness,  as  shown  at 
D  in  Fig.  138,  and 
slips  like  B  and  C 
should  also  be  screwed 
of  the  posts,  to  form 
be    screwed   to.      The 


or  bradded  on  to  the   sides 

backings   for   the   panels    to 

panelling  in  the  lower  part  of  the  case  is  formed  by 

framings  and  panels  in  the  same  way  as  an  ordinary 

panel  door,  the  Gothic  heads  being  cut  out  of  a  thin 

piece  of  wood  and  fitted  in  afterwards,  and  a  suitable 
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moulding  or  beading  bradded  on  the  edges  after- 
wards. The  plinths  round  the  base  of  the  panels  and 
pilasters  are  also  formed  of  thin  pieces  of  wood 
splayed  on  the  top  edge,  and  bradded  on,  all  angle 
joints  being  mitred. 

The  two  thick  cark  lines  just  above  the  pedal  key- 
board on  Fig.  136  are  the  openings  through  which 
the  treadles  of  the  foot  blower  protrude,  and  the  step- 
shaped  opening  on  the  right  is  the  opening  for  the 
swell  pedal.  I  am  afraid  many  of  my  readers  were 
mystified  by  the  curious  hieroglyphic  which  the 
printer  was  good  enough  to  insert  on  page  66  of  the 
present  volume,  but  the  sketch  of  the  swell  pedal 
opening  now  given  may  make  matters  a  little  clearer. 
All  the  panel  framings  should  be  made  movable, 
and  should  therefore  be  fixed  by  means  of  brass 
round-headed  screws  with  shields,  or  by  cup  screws, 
the  cups  being  sunk  into  a  centre-bit  hole  which  they 
just  fit,  and  the  screws  can  then  do  no  damage  to  the 
surface  of  the  framing. 

The  canopies  of  the  towers  form  three  sides  of  an 
octagon,  as  shown  on  the  plan  in  Fig.  139,  and  the 
mitred  joints  should  be  strengthened  by  gluing  a  block 
at  the  back  of  each  as  indicated  in  that  sketch.  The 
whole  top  of  the  casing  is  surmounted  by  a  battle- 
ment which  makes  an  effective  and  suitable  finish. 
All  mouldings,  beads  or  bands,  should  be  bradded  on 
and  nicely  mitred  at  the  angles.  The  ornaments  may 
be  either  sunk  geometrical  figures  or  may  be  Gothic 
roses  or  some  similar  ornament  carved  out  of  thin 
wood  and  glued  on.  The  panels  in  the  spandrel  of 
the  central  arch  should  be  cut  right  out  with  a  pad  or 
fret  saw. 

Perhaps  the  most  difficult  piece  of  work  for  an 
amateur  would  be  the  circular  columns  or  shafts,  but 
I  would  suggest  that  f.ir  these  the  mahogany  cornice 
poles  for  curtains,  which  can  be  purchased  in  any 
length  at  the  draper's  or  upholsterer's,  might  be 
found  very  convenient.  Second  hand  ones  may  often 
be  bought  for  a  trifle,  but  the  purchaser  must  be  care- 
ful to  see  that  they  are  quite  straight  and  not  too 
stout. 

If  round  shafts  cannot  be  easily  made  or  procured, 
octagonal  ones  may  be  made,  and  will  be  quite  in 
keeping  with  the  general  design.  Plane  the  wood 
up  square  first,  and  then  form  it  into  an  octagon  by 
planing  down  the  corners.  The  capitals  and  bases 
should  be  turned,  and  if  the  amateur  can  handle  the 
carving  tools,  he  might  decorate  the  former  with 
suitable  foliage.  The  capitals  and  bases  should  be 
dowelled  on  to  the  shafts.  The  three-sided  supports 
of  the  large  pipes  in  front  should  have  corbels  placed 
under  them  either  carved  as  indicated,  or  made  out  of 
a  thick  piece  of  wood  of  the  same  shape  as  the 
support,  and  diminished  away  almost  to  a  point  at  the 


bottom.  The  brackets  supporting  the  keyboard 
should  be  fastened  to  the  panelling  only,  so  that  when 
the  panel  framing  is  removed  the  brackets  come  along 
with  it.  The  sides  or  ends  of  the  keyboard  casing 
should  be  shaped  somewhat  in  the  style  shown  in  Fig. 
137,  and,  if  possible,  the  cover  or  fall  board  should 
follow  the  same  lines.  If  the  amateur  cannot  make 
one  he  might  possibly  secure  the  cover  board  of  an 
old  piano  and  utilize  that,  otherwise  he  must  either 
have  a  suitable  one  made,  or  make  a  cover  board 
himself  with  a  straight  slope  instead  of  a  curve. 

The  panelling  over  the  keyboard  needs  no  descrip- 
tion, but  it  should  be  made  movable,  for  ready  access 
to  the  wind-chest,  etc.  The  stop  knobs  may  be  ar- 
ranged as  shown  or  otherwise,  according  to  taste,  and 
the  panels  in  which  they  are  placed  may,  if  thought 
desirable,  project  beyond  the  iace  of  the  other  panels 
to  about  level  with  the  front  of  the  upper  row  of  keys. 
The  book-board  may  be  of  any  style  suitable  to  the 
general  design  of  the  instrument. 

A  hand-blower  is  shown  in  both  elevations,  and 
should  be  placed  at  the  back  of  one  end,  as  indicated 
in  Fig.  137.  The  use  of  a  hand-blower  necessitates  a 
tell-tale  to  indicate  the  amount  of  wind  in  the  bellows. 
The  tell-tale  consists  merely  of  a  small  flat  lead 
weight  hung  on  to  a  piece  of  thin  whip  cord,  the 
cord  passes  over  a  little  pulley  in  a  small  opening  in 
the  case,  and  the  end  of  it  is  secured  to  the  top  board 
of  the  bellows.  The  cord  should  be  of  such  a  length 
that  when  the  bellows  is  empty  the  weight  is  drawn 
nearly  up  to  the  pulley  wheel,  and  a  mark  should  be 
made  on  the  case  to  indicate  this  position,  and  a  similar 
mark  should  show  where  the  weight  descends  to  when 
the  bellows  is  full.  By  watching  this  weight  the 
blowist  can  always  tell  how  much  wind  to  give,  and 
thus  prevent  over-filling  the  bellows,  or  letting  the 
supply  of  wind  run  short. 

Decoration  of  Show  Pipes. 
Before  deciding  upon  the  style  and  amount  of 
decoration  for  the  show  pipes,  it  will  be  necessary  for 
the  amateurto  take  into  consideration  the  general  sur- 
roundings of  his  instrument  when  placed  in  the  posi- 
tion it  is  to  occupy.  It  would  not  be  advisable  to  lavish 
much  colour  or  decoration  on  an  instrument  in  a  room 
almost  devoid  of  colour,  or  the  furniture  of  which  is  of 
a  plain  and  severe  type.  But  in  a  room  handsomely 
furnished,  with  bright  pictures  on  the  walls  and  all 
other  matters  in  keeping,  any  amount  of  colour  may  be 
used  on  the  instrument  without  its  appearing  incon- 
gruous or  overdone.  At  the  present  time  many,  if 
not  most,  people  prefer  to  have  the  organ  pipes  of 
plain  metal  or  simply  gilded,  and  it  cannot  but  be 
admitted  that  pipes  of  spotted  metal  or  burnished  tin, 
or  pipes  wholly  gilt,  present  a  chaste  simplicity  of 
appearance  which  is  very  pleasing  ;  and  at  the  same 


ORGAN  BUILDING  FOR  AMATEURS. 


323 


time,  such  pipes  are  suitable  for  almost  any  surround- 
ings and  any  style  of  case.  But  the  use  of  either  of  these 
involves  a  large  outlay  which  many  amateurs  would 
wish  to  avoid,  whilst  decorated  pipes  for  a  front  may 
consist  of  wood,  zinc,  or  paper,  and  will  answer  the 
purpose  equally  well,  especially  where  the  show  pipes 
are  only  imitations.  The  great  objection  to  decorated 
fronts  arises  from  the  fact  that  some  unscrupulous 
persons  take  advantage  of  the  paint  to  palm  off  on 
the  unwary-  pipes  of  inferior  material,  whilst  charging 
the  full  price  of  good  metal ;  but  this  is  a  point  with 
which  amateurs  will  have  no  concern. 

If  zinc  or  metal  pipes  are  to  be  painted,  they  must 
first  be  cleansed  thoroughly  with  turpentine,  or  the 
paint  will  not  adhere  properly.  The  finished  colours 
must  also  be  dead  or  flat,  that  is  they  must  have 
no  gloss  or  lustre  upon  them  when  dry.  In  order  to 
obtain  this  effect  the  groundwork  should  have  two  or 
three  coats  of  oil  paint  (thinned  entirely  with  oil)  so 
as  to  look  bright  and  glossy,  and  then  be  finished 
with  a  coat  of  paint  which  has  been  entirely  thinned 
•U'i/A  turpentine.  Or,  instead  of  giving  another  coat 
of  paint,  you  can  take  off  the  gloss  by  rubbing  the 
painted  surface  all  over  with  a  sponge  moistened  with 
turps,  and  then  allow  it  to  dry  on.  For  my  own  part 
I  prefer  the  first  method.  Each  coat  of  colour  should 
be  put  on  thin  and  allowed  to  dry  before  applying 
another  coat.  The  brighter  the  gloss  of  the  oil  paint 
the  more  flat  and  even  will  the  surface  appear  when 
done  over  with  the  turpentine.  For  paper  pipes  a 
dead  flat  tint  may  be  obtained  by  well  mixing  dry 
powdered  colour  with  thin  boiled  size,  and  applying 
while  warm  with  a  brush  in  the  usual  way,  but  be 
careful  not  to  have  it  too  thick,  or  the  colour  will  look 
rough  and  patchy. 

With  the  view  of  assisting  the  amateur  to  select 
the  design  to  be  followed  in  decorating  his  pipes,  I 
have  given  a  set  of  six  different  designs  in  colours  as  a 
Supplement  to  the  present  Number.  These  designs 
may  be  copied  exactly,  or  modified  according  to  taste. 
If  but  little  ornamentation  is  required,  the  upper  and 
lower  lips  might  be  gilded,  and  just  a  little  sprig  of 
rose,  conventionally  treated,  placed  over  the  top  of  the 
upper  lip  and  a  smaller  one  just  under  the  lower  lip,  all 
the  rest  of  the  pipes  being  left  the  plain  ground  tint. 
For  case  No.  I  the  decoration  designs  No.  1  and  No.  6 
would  be  very  suitable,  as  a  diaper  pattern  is  much 
used  in  Tudor  architecture.  These  pipes  might  be 
diapered  on  the  upper  as  well  as  the  lower  portion  if 
preferred.  The  pipes  in  the  centre  bay  of  the  case 
might  be  decorated  in  style  No.  6,  and  the  two  wings 
in  style  No.  1,  but  the  ground  colour  should  be  the 
same  for  both.  It  must  also  be  understood  that  any  of 
these  designs  might  be  executed  on  grounds  of  different 
tints  to  those  shown.    A  vellum  green  is  a  very  pretty 


ground  colour,  and  may  be  made  by  mixing  just  a  dash 
of  green  with  a  light  cream  or  stone-coloured  paint. 
Sage-green,  either  light  or  dark,  is  also  a  favourite 
colour  for  the  ground  work.  No.  4  design  would  look 
very  nice  if  a  light  sage-green  were  used  for  the  ground 
tint,  and  the  ivy  leaves  on  the  spiral  band  done  in 
their  natural  colours.  It  may  be  useful  if  I  mention 
that  the  spiral  band  may  be  readily  obtained  by  cut- 
ting a  long  strip  of  paper  of  the  requisite  width  and 
twining  it  around  the  pipe  in  the  required  position, 
and  then  marking  all  round  both  edges  of  it  with  a 
chalk  or  pencil,  so  as  to  obtain  the  outline,  and  it 
would  also  be  possible  to  obtain  the  pattern  for  the 
decoration  of  the  band  by  drawing  it  on  the  back  of 
the  paper  in  chalk,  and  then  placing  it  on  the  pipe 
and  rubbing  it  so  that  the  chalk  is  transferred  to 
the  pipe. 

All  parts  coloure'd  yellow  are  intended  to  be  gilded, 
using  gold  leaf  and  oil  gold  size,  as  directed  by  another 
writer  in  his  excellent  articles  on  Gilding.  Gold  paint 
looks  very  well  when  first  done,  but  it  soon  turns  black 
and  causes  much  vexation,  so  I  cannot  recommend  it. 
It  is  usual  to  outline  all  ornaments  and  gilt  work  in 
either  white,  red,  or  black,  according  to  taste.  All 
parts  shown  as  red  should  be  executed  in  vermilion. 

For  any  arrangement  where  the  pipes  slope  down 
from  the  centre  towards  each  side,  the  designs  No.  3 
or  No.  4  would  look  very  nice,  the  centre  pipe  having 
a  chevron  ornament  like  design  No.  5.  The  sides 
of  the  chevrons  should  correspond  in  position  with 
the  spiral  bands  on  the  adjoining  pipes.  The  spiral 
band  on  the  pipes  to  the  left  of  the  centre  should  slope 
in  the  direction  of  that  on  Fig  3,  and  that  on  the 
pipes  to  the  right  in  the  direction  of  the  band  on 
Fig.  4. 

The  chevron  designs  No.  1  and  No.  5  would  be 
suitable  for  the  pipes  in  the  side  wings  of  the  cases, 
while  straight  band  designs  like  No.  2  and  No.  6 
would  be  suitable  for  the  centre  bays  of  the  same 
instruments.  The  pipes  at  the  side  of  the  organ  might 
be  decorated  in  quite  a  different  style  and  colour  to 
those  in  the  front  The  chevron  design  No.  5  could 
be  used  alone  for  the  centre  bays  of  either  of  the 
cases,  care  being  taken  to  arrange  the  chevrons  so 
that  they  slope  downwards  from  the  centre  pipe 
towards  each  side,  following  the  slope  of  the  mouths 
of  the  respective  pipes.  Case  No.  2  would  look  well 
if  filled  in  with  pipes  decorated  in  this  style.  The 
same  remark  applies  to  the  other  designs,  which 
should  always  be  arranged  on  the  pipes  so  as  to  follow 
the  slope  of  the  tops  or  of  the  mouths.  It  must  be 
understood  that  in  any  instrument  in  which  the  tops 
of  the  pipes  are  not  seen,  the  ornamental  bands  should 
be  omitted  from  the  tops  of  those  pipes. 

For  case  No.  3,  designs  No.   1  or  No.  5  should  be 
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used  for  side  wings, 
and  No.  6  or  No.  2 
for  the  centre  por- 
tion of  the  same. 

The  various  bands 
and  ornaments  can 
be  easily  executed  if 
stout  cartridge  paper 
stencil  patterns  are 
cut  out,  and  the  de- 
sign then  stencilled 
in  with  a  proper 
brush.  These  stenci 
patterns  should  be 
made  in  three  or  four 
different  sizes,  as  it 
would  not  do  to  paint 
an  ornament  on  a 
slender  pipe  the 
same  size  as  that 
on  a  stout  pipe. 

If  case  No.  2  is 
executed  in  black 
and  gold,  it  would 
be  best  to  have 
plain  metal  pipes, 
or  burnished  tin,  or 
gilt  pipes.  Zinc  pipes 
scraped  bright,  bur- 
nished, rubbed  with 
turps,  and  then  var- 
nished look  very 
well.  The  designs  for 
cases  No.  2  and  No. 3 
will  be  given  and 
described  in  the 
next  chapter. 

Those  ama- 
teurs who  are 
not  skilful  in 
painting  small 
ornaments 
might  adopt  the 
plan  recom- 
mended by  me 
in  a  previous 
article,  viz.  : — to 
procure  some 
good  wall  paper 
of  suitable  pat- 
tern and  well 
gilded,  and  cut 
out  such  por- 
tions as  are  ap- 
plicable, sucb/as 


138.— SKETCH   VIEW  OF  FRAME- 
WORK OF  CASING. 


-PLAN   OF   ONE  CORNER   OF  UPPER  PART  OF  CASING. 
Scale,  ii  inches  to  1  foot. 


rosettes,  dots,  bands, 
fleurs-de-lis,  trefoils, 
&c,  and  fasten  them 
on  to  the  pipes  in 
the  desired  position 
with  thin  glue,  pre- 
viously painting  in 
the  ground  tint.  If 
this  is  nicely  done 
and  the  pieces  stuck 
on  neatly  outlined 
in  white,  red  or 
black  paint,  as  taste 
may  dictate,  a  very 
effective  and  credit- 
able piece  of  work 
will  be  produced, 
which  only  very  close 
inspection  would 
enable  one  to  detect 
from  painted  work. 
This  plan  is  espe- 
cially applicable  to 
wood  or  paper  pipes, 
and  has  the  addi- 
tional advantage  of 
being  very  cheap. 

A  chalk  line  should 
be   made   down   the 
centre  of  each   pipe 
in    order    to    secure 
the    perfect    placing 
of  all  the  ornaments. 
Let  me  impress  upon 
the  amateur  the 
extreme  import- 
ance of  execut- 
ing   the    whole 
of   the    decora- 
tion of  the  pipes 
and   the   finish- 
ing  off   of   the 
case     with    the 
greatest       care 
and  neatness,  as 
any        careless 
work     will     be 
patent    to    any- 
one    who     sees 
the    instrument, 
and  cannot  but 
be    a    reproach 
to  the   amateur 
himself. 
To  be  continued 
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VIII.— THE  STANDARD  COLOURS  [Concluded). 

N  this  chapter  I  continue  to  treat  in 
detail  of  the  purchasable  colours, 
and  my  remarks  are  mostly  addi- 
tional to,  or  in  enlargement  of,  those 
given  in  Hancock's  small  work 
"  China  Colours,  and  How  to  Use  Them." 
GOLD. 

135.  Since  I  wrote  Chapter  III.,  in  which  I  listed 
Powder  Gold,  the  firm  has  issued  another  make  in 
liquid  form.  It  is  a  convenient  make,  seeing  that  the 
material  is  ready  to  be  laid  on  with  the  brush.  Should 
it  thicken  slightly,  a  little  medium  may  be  added.  It 
must  be  applied  directly  on  the  clean  ware  and  not 
over  colour,  and  it  comes  out  of  the  muffle  ready  bur- 
nished. The  only  thing  it  may  require  is  a  rub  with  a 
little  dry  whiting  or  rouge,  which  may  best  be  applied 
with  a  piece  of  soft  wash-leather.  As  this  form  of 
gold  fires  bright,  its  sphere  of  usefulness  and  adapta- 
tion to  ornament  is  more  limited  than  is  that  of 

136.  Powder  Gold,  which  is  preferred  by  pro- 
fessionals. This  is  obtained  as  a  blackish  powder, 
and  is  in  general  used  in  much  the  same  way  as  the 
colours.  It  requires,  however,  not  a  little  further 
grinding  on  the  glass  slab,  which  must  be  done  with 
the  muller.  This  gold  fires  a  dull  yellow  or  mat 
ground,  and  the  lustre  is  brought  out  by  burnishing. 
Hence  we  may  obtain  with  this  two  opposite  effects — 
a  design  in  burnished  line  on  a  mat  ground,  similar 
to  an  engraving  or  etching,  or  a  painted  design  on  a 
burnished  or  mixed  ground. 

137.  A  Gold  Brush  must  not  have  been  used  for 
colour.  If  colour  gets  on  to  a  gold  brush  the  brush 
must  be  discarded  as  useless  for  further  work  in  gold. 
The  brushes  are  kept  strictly  for  the  metal,  and  are 
not  cleaned  out  as  are  colour  brushes,  or  much  gold 
would  be  wasted.  They  must,  when  done  with,  have 
superfluous  gold  squeezed  out,  and  then,  when  again 
required  for  use,  they  can  be  brought  back  into  condi- 
tion, as  shown  in  Section  28,  a.  A  very  good  plan  is 
to  use  the  water  megilp  as  a  medium  by  which  the 
prepared  powder  is  made  into  a  moist  preparation,  as 
with  this  there  is  absolutely  no  loss  of  metal  either  on 
the  palette  or  in  the  brushes. 

138.  Paste  for  Raised  Gold  is  not  a  painting 
colour,  but  a  yellow  powder,  the  mode  of  using  which 
will  be  described  under  "  Gilding." 

GREENS. 

139.  Blue-green  and  Light  and  Deep  Sevkes 
may  be  taken  together  for  character.  Blue-green  is  of 
turquoise  hue,  rather  greener  than  soft  turquoise,  and 


is  highly  useful  for  glazing  and  for  backgrounds.  In 
skies  it  gives  atmosphere,  and  alone  is  useful  in  still 
evening  effects.  In  green  fruit  it  gives  bloom.  It  is 
approached  by  Ultramarine  ash — pale  and  slightly 
greened.  Sevres,  or  "  pale  and  deep  pea  green," 
may  be  represented  by  green  bice,  and  is  as  well 
known  a  Sevres  colour  in  green  as  is  Rose  du  Barry 
in  pink.  It  is  most  valuable  in  tender  shoots  and 
plants  with  flag  leaves,  in  which  it  as  well  as  blue- 
green  may  occasionally  be  used  even  pure.  It  is 
much  used  with  rose-leaf  green  in  foliage,  especially 
spring  foliage,  which  is  largely  more  or  less  transparent. 

140.  These  are  the  three  pale  greens.  They  are  all 
rather  soft,  very  bright,  with  even  tone,  and  fire  well. 

141.  Celadon,  or  Duck  Egg  Green. — Somewhat 
paler,  cleaner,  and  richer  than  verditer.  It  is  a  com- 
posite colour  specially  intended  for  backgrounds  ;  for 
which,  as  for  borders,  in  which  panels  may  be  picked 
out,  it  is  very  useful,  being  slightly  neutral.  "  Hard 
celadon  is  the  same  colour,  but  suitable  for  gilding 
upon  after  firing  in  the  hard  kiln." 

142.  Roseleaf,  Gordon,  Emerald,  and  Dover 
are  the  four  full  greens  of  the  palette.  Gordon  may  be 
likened  to  a  full  Prussian  green  ;  Roseleaf  is  not  quite 
so  intense  ;  Emerald  is  rather  deeper  and  more  so  ; 
Dover  is  nearly  equivalent  to  Hooker's  Green,  No.  2. 
It  is  a  very  pure  green,  and  makes  with  Sevres  an 
excellent  bright  Grass  Green.  The  others  are  by  con- 
trast decidedly  bluish — Emerald  most  so,  and  this 
blueness  is  most  marked  in  a  thin  wash  hot-fired. 

143.  Roseleaf  is  the  most  useful  green  of  the 
palette.  It  and  Gordon  are  constantly  required  in 
any  depth  of  foliage.  At  the  same  time  they  will  be 
used  pure  only  in  special  cases,  as  generally  they  would 
give  a  rather  crude  look  to  foliage  if  used  pure  in 
quantity.  The  available  mixtures,  however,  are  very 
numerous,  and  conversion  is  easy  into  olive,  prune, 
and  bronze,  or  neutral  shadow.  Roseleaf  is  a  trifle 
hard,  but  the  others  are  well  fluxed,  especially  Dover. 

144.  Dark,  Shading,  and  Deep  Shading.— 
These  are  all  more  or  less  mixed  tints,  which  can 
readily  be  reproduced  with  the  aid  of  browns,  and 
only  differ  in  "  boskiness."  The  last  mentioned  is 
deepest,  and  is  a  blackish  green — in  its  depth  almost 
an  invisible  green.  The  first  is  a  water  colour.  These 
greens  all  cover  well,  lay  easily,  and  are  reliable  in  the 
fire. 

145.  These  greens  are  made  on  independent  bases, 
and  do  not  result  from  mixtures  of  blues  and  yellows. 

GREY. 

146.  Black  Grey. — This  colour  if  not  the  most, 
is  certainly  one  of  the  most,  serviceable  in  the  whole 
palette.  It  may  even  be  used  alone  on  occasion  as  a 
shadow  for  white,  and  in  almost  every  species  of  shade 
it  finds  a  place,  being  used  ad  lib.  to  modify  the  local 
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tint.     It   is  of  Indian  ink  quality,  and  enters  largely 
into  the  composition  of 

147.  White  Shadow,  which  is  a  modification  of 
it  with  "  blue  green  or  soft  turquoise  and  orange." 
This  colour  is  rather  sensitive,  and  if  overtired  will 
show  up  its  blue  green  constituent. 

148.  Pearl  Grey  is  akin  to  the  shadow  for  white, 
but  is  deeper  and  darker,  and  savours  slightly  of  old  tile. 

149.  Grey,  taken  as  a  general  term,  has  been 
defined  as  a  less  than  medium  intensity  of  any 
colour.  The  tint,  however,  which  may  be  taken  as  a 
basic  grey,  can  only  properly  be  regarded  as  a  colour 
in  the  way  we  treat  white  as  a  colour.  It  has  no  dis- 
tinct localization,  but  is  a  mere  tone,  an  accidental 
and  only  apparent  alteration  of  local  tint  varying  with 
circumstance  of  atmosphere,  or  of  shade,  or  of  sur- 
rounding. Hence  a  grey  should  never  be  laid  thickly 
as  grey.  When,  however,  we  deal  with  positive 
colour,  and  use  grey  to  neutralize  it,  the  case  is 
different.  Accordingly  a  grey  used  as  a  shadow  on 
white,  or  with  or  on  a  very  light  tone  of  some  colour, 
or  a  pale  colour,  must  be  used  with  extreme  delicacy; 
but  in  obscuring,  say  a  full  green,  it  may  be  used  as 
freely  as  occasion  may  require. 

ORANGE. 

150.  Light,  Strong  Deep,  Dark,  and  Opaque, 
are  all  much  alike  in  character.  The  light  is  a  pale 
yellow  ochre,  the  strong  is  more  intense  and  a  little 
clearer,  the  opaque  is  like  the  light,  but  quite  opaque, 
and  the  dark  is  obscured  and  colder.  Of  the  light  kinds 
the  strong  has  the  preference  among  artists.  These 
colours  (opaque  orange  excepted)  are  semi-transparent 
only,  and  are  of  great  use  in  foliage,  especially  autumn 
foliage,  in  which  they  may  occasionally  be  used  pure, 
though  more  often  with  just  a  little  added  green,  or 
again  when  glazed  with  brown.  The  opaque  is  not  a 
regular  painting  colour,  its  use  is  rather  for  touching 
up  and  for  ta.s\\y  putting  on  high  lights. 

151.  These  colours  do  not  at  all  answer  to  the 
generally  received  notion  of  orange.  They  would  be 
better  described  as  ochres,  or  orangish  yellows,  having 
the  characteristic  cloudiness  of  earths.  The  fine  rich 
orange  yellow  seen  on  some  fruit  is  not  in  Hancock's 
Palette,  and  must  be  got  by  glazing  strong  orange  with 
light  carmine,  while  true  orange  red  is  most  nearly 
approached  by  scarlet,  when  this  can  be  got  fired 
exactly  right  in  a  thinnish  coat.     At  the  same  time  in 

152.  Berlin  Orange,  which  is  a  water  colour,  we 
have  a  powerful  addition  to  the  palette.  This  is  a 
long  way  the  best  in  quality,  and  in  the  depth  has  a 
beautiful  warmth  of  a  character  allied  with  that  of 
chestnut.  A  medium  tint  of  this  makes  a  very  good 
local  tint  for  ordinary  orange  yellow,  and  comes  in 
well  in  the  centres  of  very  many  flowers  which  have 
an  orange  or  powerful  yellow  eye. 


The  oranges  fire  fairly  well,  Berlin  very  well. 
Also  they  fire  pretty  well  the  same  tint  as  laid,  as  does 
Berlin  up  to  a  middle  tint,  beyond  which  it  appears  to 
develope  its  slight  brownishness. 

153.  The  oranges  have  a  distinct  basis,  and  are 
not  composite  colours.  They  are  in  the  main  allied 
with  the  yellows,  and  their  composition  disagrees  with 
ordinary  red. 

PLATINUM. 

154.  Preparde  platinum,  like  prepared  gold,  is  a 
powder  which  requires  further  grinding  to  fit  it  for 
use.  It  fires  out  dull,  and  requires  to  be  burnished  to 
give  it  lustre,  but  unlike  gold  it  does  not  lose  its  lustre 
if  retired.  It  is  not  so  brilliant  as  silver,  taking  rather 
a  steel  polish  ;  but  it  has  this  advantage  over  silver 
that  it  does  not  tarnish.  Those  who  like  the  appear- 
ance of  platinum  and  gold  together  in  jewellery  will 
have  plenty  of  scope  for  gratifying  their  fancy  in  paint- 
ing, as  a  variety  of  effects  can  be  had  with  the  two 
metals  in  one  painting.  The  treatment  is  the  same  as 
for  g(  1 1. 

PURPLE. 

155.  Ordinary,  Royal,  and  Ruby  are  alike  in 
character.  Royal  is  a  little  fuller  and  richer  than  the 
Ordinary,  but  the  improvement  in  the  colour  is 
scarcely  commensurate  with  the  great  increase  in  the 
price,  and  the  Ordinary  is  such  an  admirable  colour  that 
it  will  answer  all  ordinary  purposes.  It  comes  between 
purple  lake  and  burnt  carmine.  Both  these  colours 
develope  properly  at  the  usual  heat.  Ruby  is  only  a 
slight  modification  of  purple,  but  requires  a  stronger 
fire  to  bring  out  its  beauty.  After  that  it  is  a  lovely 
deep  port  wine  colour,  extremely  rich.  All  these 
colours  make  fine  grounds  and  draperies,  but  Ruby 
must  be  laid  first  and  hard  fired,  the  rest  of  the 
painting  being  done  then  for  the  second  or  ordinary 
fire.  In  such  flowers  as  scabiosa,  dahlia,  cineraria, 
and  some  roses,  the  colour  would  be  used  pure,  and 
again  for  birds,  and  also  in  fancy  costumes,  say  set  off 
with  strong  yellow,  and  Gordon  or  Dover  Green. 

156.  The  Purples,  like  the  greens  and  oranges,  are 
qua  ceramics,  original  and  not  mixed  colours,  and 
their  congeners  are  the  carmines  and  violets. 

RED. 

157.  Flesh  and  Salmon  go  together  as  natural 
allies.  They  are  a  trifle  less  rosy  than  carnation  in 
water.  Salmon  is  somewhat  brighter  than  Flesh, 
but  is  not  so  decidedly  red  as  the  fish  is  in  general. 
There  are  two  shades  of  flesh  and  two  of  salmon,  but 
these  are  all  varieties  within  very  restricted  limits. 
Flesh  shadow  is  the  same  general  tint  slightly 
obscured.  These  colours  —  generically  a  bloomy, 
slightly  broken,  and  semi- opaque  pale  pink— answer 
moderately  well  for  infants'  and  very  young  and  pure 
flesh,  and  otherwise  may  be  yellowed,  or  given  a  car- 
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mine  or  rose  blush.  For  adult  flesh  much  mixture  and 
management  are  mostly  required  ;  for,  if  the  tones 
indicated  were  used,  the  appearance  would  be  de- 
cidedly suggestive  of  pearl  powder  and  bloom  of 
Ninon.  These  colours  are  inclined  to  be  soft,  but 
they  lay  well  and  fire  well. 

158.  Ordinary  Red,  a  very  solid,  powerful,  and 
brilliant  colour,  rather  cleaner  than  the  light  red  of 
the  aquarellist.  In  a  pale  tint  it  shows  the  faintest 
tendency  towards  orange,  and  in  the  depth  it  makes  a 
slight  approach  to  red  brown.  It  covers  well,  stands 
any  heat  it  is  likely  to  get  in  the  kiln,  and  in  the 
medium  tint  fires  exactly  as  laid.  Its  perfect  natural 
relations  are  Brunswick  and  Chocolate,  while  it  does 
not  disagree  with  some  of  the  other  browns  ;  but  it 
does  not  accord  with  blues  so  as  to  produce  purple,  or 
with  yellows  or  ochres  to  produce  orange. 

159.  Scarlet. — This  is  a  near  approach  to  orange 
vermilion.  It  is  a  beautiful  and  useful  colour,  but  is 
unfortunately  somewhat  treacherous.  A  hot  fire  plays 
sad  havoc  with  it,  killing  the  redness  entirely  in  a  thin 
layer  and  leaving  only  a  coat  of  yellow.  Hence,  for 
safety  it  is  usually  put  on  thickly,  in  which  case  it  is 
opaque.  When  properly  fired  a  thin  coat  makes  a 
very  fine  orange  red. 

SILVER. 

160.  This  metal  is  treated  in  all  respects  as  is  gold. 
It  is  very  pretty  when  new,  but  unfortunately,  as  in 
plate  or  jeweller)',  tarnishes  and  becomes  covered  with 
the  black  sulphide.  Hence  its  place  is  usually  filled 
by  platinum,  the  lustre  of  which,  although  different 
and  inferior  in  brilliancy,  is  lasting. 

VIOLET. 

161.  Lilac,  Mauve,  and  Violet  are  all  akin. 
Violet  may  be  described  as  a  slightly  blued  purple, 
and  is,  in  fact,  a  red  violet.  It  is  scarcely  sufficiently 
clear  to  be  called  transparent.  Lilac  is  very  like  it, 
but  rather  more  intense.  Mauve  is  a  blue  violet 
more  like  the  standard  colour  of  the  flower. 

162.  These  colours  are  allied  to  the  carmines  and 
purples,  but  are  not  compounds  with  blue.  At  the 
same  time  they  may  be  almost,  not  to  say  quite, 
reproduced  by  mixtures  between  blue,  carmine,  and 
purple  ;  nevertheless  blue  is  so  very  powerful  a  colour, 
and  in  mixture  a  little  of  it  goes  such  a  long  way,  that 
for  safety  it  is  as  well  to  have  violet  or  mauve,  if  not 
both  in  the  colour  box.  Main  use— flower,  fruit,  and 
drapery. 

WHITE. 

163.  This  colour  is  really  a  metallic  pigment,  and 
not  simply  a  glass  which,  transparent  while  hot,  be- 
comes opaque  on  cooling.  The  use  of  Ceramic 
Overglaze  white  is  different  from  that  of  white  in  oil 
painting,  or  in  one  school  of  water-colour  painting, 
which  is  to  give  body,  render  crispness  possible,  or 


lessen  the  vividness  of  a  tint.  In  overglaze  painting 
the  only  relief  properly  admitted  is  in  metal  work, 
crispness  attaching  rather  to  underglaze  and  the  more 
recent  barbotine  work,  which  latter  has  the  great 
advantage  over  underglaze,  that  for  facility  of  painting 
it  compares  with  overglaze  ;  while  as  regards  firing  it 
does  not  require  either  two  bakings  or  the  extreme 
heat,  hard  kiln  heat  being  sufficient.  Any  requisite 
brokenness  of  tint  is  got  by  mixture  rather  than  by 
addition  of  white,  while  white  altogether  fails  if  used 
in  moderation  to  cover  any  defect  resulting  from 
having  laid  a  tint  too  dark.  Of  course  if  laid  quite 
thickly  the  depth  of  the  colour  beneath  would  be 
lessened,  but  then  the  picture  would,  in  all  probability, 
be  spoiled  with  an  appreciable  layer  of  white. 

164.  At  the  same  time  it  is  convenient  sometimes 
to  put  in  a  spot  of  light  overcolour,  and  for  this 
purpose  a  dot  of  white  laid  thickly  may  be  employed. 
Thus  the  highest  points  of  pearls  or  buttons,  or  other 
like  ornaments.  In  these  cases,  looking  to  the  very 
limited  area  worked  upon,  the  colour  is  clearly  not 
painted  on,  but  laid  almost  solid,  it  is  worked  so  stiff. 

165.  White  for  white  flowers  should  only  be  used 
when  tinted  ware  is  worked  upon.  On  white  ware 
the  lights  are  left.  It  is  I  know  largely  the  practice 
on  the  Continent  and  in  "  Staffordshire"  work,  to  lay 
on  white  here,  there,  and  everywhere,  but  except  for 
very  special  effect  its  use  is  to  be  deprecated.  On 
the  other  hand,  there  is  a  development  of  this  practice 
which  has  a  peculiar  beauty  of  its  own,  and  by  which 
work  resembling  Wedgwood  cameos  may  be  pro- 
duced. The  white  may  be  employed  pure  or  very 
delicately  tinted,  but  the  tinting  colour  must  be  a 
transparent  or  nearly  transparent  one,  such  as  car- 
mine or  blue  green.  The  background  should  be  of  a 
full  tone,  and  either  dark  or  contrasting.  The  out- 
lines being  veil  defined,  build  up  the  form  by  laying 
on  the  white  thickly.  Then  with  the  brush  handle 
give  contour.  The  thickest  portions  which  will  be 
quite  opaque,  will  represent  the  light,  while  the 
shadows  will  be  the  parts  with  thinnest  coating 
through  which  the  dark  background  will  look  grey. 
It  is  scarcely  necessary  to  add  that  some  skill  in 
modelling  is  necessary  here. 

YELLOWS. 

166.  The  yellows  are  all  so  "much  of  a  muchness" 
as  to  character,  that  in  this  respect  they  may  be  thus 
quickly  disposed  of.  As  to  quality  light  yellow 
just  escapes  transparency.  In  its  fuller  tones  it  is  a 
shade  ochry  ;  in  its  lighter  it  is  a  very  good  primrose. 
Strong  yellow,  a  water  colour,  is  much  richer  and 
a  purer  yellow.  It  is  the  favourite  for  mixing  pur- 
poses, having  body  and  working  well.  Persian 
Yellow  has  a  slightly  lemon  tinge.  Opaque  Yellow 
corresponds  in  tone  to  light  yellow,  but  is  opaque, 
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and  is  useful  in  the  same  way  as  is  opaque  orange. 
Berlin  Yellow,  also  a  water  colour  only.  This 
is  the  best  of  the  yellows  for  tone,  and  is  golden,  say 
an  Australian  sovereign  among  yellows. 

167.  Buff  occupies  a  position  between  the  yellows 
and  oranges. 

168.  Ivory  is  a  somewhat  misleading  name.  In 
any  other  than  the  most  delicately  pale  shade  it 
approaches  fawn,  and  in  a  moderately  pale  shade  the 
effect  produced  is  rather  that  of  much  used  ivory,  in 
which  the  grain  shows  up  than  that  of  the  proverbial 
"  ivory  skin."  It  is  of  good  use,  however,  in  flesh 
used  as  indicated  very  lightly  indeed. 

169.  The  chemical  affinity  of  the  yellows  is  with 
the  oranges.  Also  there  is  some  chemical  agreement 
with  Outremer  and  the  Carmines,  but  none  whatever 
with  the  Ordinary  Blues  and  Red. 

ADDITIONAL  COLOURS. 

170.  I  have  now  finished  with  Hancock's  Colours, 
and  these,  as  I  have  already  said,  will  take  the  amateur 
easily  through  pretty  well  any  scheme  of  colour. 
There  are,  however,  two  colours  of  other  makes  which 
I  must  notice,  because  their  equivalents  are  not  in 
Hancock's  Palette,  and  they  are  so  useful.  One  is 
Emery's  Amber,  the  other  Lacroix's  Ivory.  These 
are  both  true  yellows.  The  specialty  of  the  Amber  is 
its  vividness.  It  corresponds  exactly  to  cadmium, 
the  most  powerful  yellow  we  have,  almost,  indeed,  a 
pure  orange  in  its  depth  and  invaluable  in  strong  sun- 
sets. The  Ivory  is  again  rather  a  misnomer,  not  being 
quite  whitish  enough,  but  its  characteristic  feature  is 
that  it  will  mix  pretty  freely  with  red,  which  Hancock's 
Yellows,  as  also  others  of  Lacroix's  Yellows  will 
not.  Both  these  yellows  are  obtainable  of  Messrs. 
Lechertier,  Barbe,  and  Co. 

{To  be  continued.) 
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TURNING,  BORING,  AND  FITTING  OPERATIONS  IN 
CONNECTION  WITH  THE  TRIPOD,  TRUNNION 
BLOCK,  AND  TRANSVERSE  ARM, 
HE  turning  of  the  bosses  on  the  trunnion- 
block  having  been  successfully  com- 
pleted, you  must  next  bore  out  a  recess 
in  the  face  of  the  chuck,  at  least  J  inch 
deep,  and  of  a  diameter  sufficient  to  allow 
of  the  block  fitting  tightly  into  it,  which  will  be  found 
to  be  about  2 1  inches.  The  bottom  of  the  recess  should 
be  hollow  in  the  centre,  so  that  when  the  block  is 
driven  in  it  shall  bed  firmly  down  on  each  corner, 


then,  to  hold  it  securely/a  hole  about  I  J-  inch  square   '  to  run  true,  drill  a  small  hole  in  the  end  of  each,  £  inch 


should  be  cut  or  forged  in  the  centre  of  a  piece  of  iron 
plate  about  4  inches  square,  and  ^  inch  thick,  to  slip 
over  the  end  of  the  block,  and  bear  evenly  on  the  boss 
on  each  side  ;  holes  being  drilled  in  each  corner  of 
the  plate,  through  which  four  screws  pass  into  the 
chuck,  previously  inserting  a  piece  of  lead  between 
the  plate  and  the  bosses,  to  prevent  marking  the 
latter.  Having  secured  the  block  in  this  manner, 
place  the  rest  in  front,  and  test  it  with  a  piece  of  chalk 
to  see  if  the  corners  touch  all  round  alike,  if  any  pro- 
ject beyond  the  rest  tap  the  opposite  corner  on  the 
end  with  a  wooden  mallet,  tightening  the  screws  also 
to  assist  in  the  matter,  until  you  find  it  runs  quite 
true.  The  next  step  will  be  to  make  a  parallel  gauge 
from  a  piece  of  sheet  iron  or  brass,  TV  inch  thick,  of 
the  shape  shown  in  Fig.  46,  and  exactly  an  inch  in 
width,  finishing  the  edge  with  a  smooth  file.  Now, 
adjust  the  rest  across  the  end,  and  commencing  at  the 
edge  of  the  hole,  with  a  cut  deep  enough  to  go  at  once 
beneath  the  skin,  work  outwards  only  so  far  as  the 
tool  takes  a  continuous  cut,  as  you  can  level  the 
corners  beyond  with  the  file  when  you  have  this  true 
surface  for  a  guide,  thus  avoiding  all  risk  of  catching 
the  tool  in  the  corners,  and  possibly  jerking  the  work 
out  of  truth  ;  next,  take  the  right  bevel  tool  and  bore 
out  the  hole  to  fit  the  gauge.  Having  finished  this 
end  of  the  block,  reverse  it  on  the  chuck  and  treat  the 
opposite  end  in  the  same  way,  after  which,  place  it  in 
the  vice  and  file  the  projecting  portions  at  the  corners 
down  until  they  are  exactly  level  with  the  part  which 
has  been  turned,  so  that  when  you  are  ready  to  place 
the  caps  on  them  they  will  present  a  neat  joint  all 
round.  The  use  of  the  surface  plate  will  materially 
assist  in  attaining  this  very  desirable  end.  Above  all, 
go  very  gradually  and  coolly  to  work,  keep  your  tem- 
per, and  never  be  in  a  hurry. 

Our  next  business  will  be  to  tap  the  bosses  to  re- 
ceive the  axial  screws  with  the  f  inch  brass  gas  taps. 
Fixing  the  block  firmly  in  the  vice,  take  a  well-fitting 
wrench  and  the  taper  tap,  doing  your  best  to  keep  the 
tool  quite  vertical  to  the  boss,  do  not  run  it  quite 
through,  only  a  sufficient  distance  to  allow  of  the 
entrance  of  the  plug  tap.  The  reason  for  this  pre- 
caution is  that  the  plug  tap  being  throughout  its  length 
of  a  smaller  diameter  than  the  upper  end  of  the 
taper  tap,  it  follows  that  the  latter  will  remove  too 
much,  we  therefore  finish  the  hole  with  the  plug  tap, 
and  thus  produce  a  straight  and  parallel  female  screw. 
Both  bosses  being  screwed,  we  can  now  fit  the  screws 
to  them.  First,  with  a  fine-pointed  centre  punch, 
centre  each  end  of  the  screws  in  the  vice,  testing  them 
by  trial  between  the  lathe  centres ;  the  screw  which 
has  to  serve  as  a  clamp,  B,  Fig.  1,  will  also  require 
centring  for  the  handle  at  the  same  time.  When  found 
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or  so  in  depth.  In  turning  these  take  the  one  for  the 
left  of  the  tripod,  0,  Fig.  2,  fix  a  small  carrier  on  the 
square  part,  and  beginning  at  the  point,  turn  it  down 
till  the  callipers  set  to  f  inch,  will  slip  easily  over  it, 
leaving  about  -^  inch  next  the  shoulder  untouched 
for  the  present,  this  done,  take  oft"  the  carrier  and  fix 
it  in  the  vice,  then  with  the  stocks  and  dies  corre- 
sponding to  the  tap  used  for  the  bosses,  carefully 
screw  it  by  light  cuts  to  fit  one  of  them  ;  next,  turn  the 
face  of  the  shoulder  slightly  hollow,  and  the  remain- 
ing portion  of  the  neck  to  a 
smooth  tight  fit  in  the  hole 
of  the  left  upright.  The 
screw  with  the  handle  at- 
tached must  be  similarly 
dealt  with,  except  the  neck, 
which  is  |-  inch  longer, 
there  being  a  washer  inter- 
posed between  the  shoulder 
and  the  upright.  At  this 
stage  it  will  be  best  to  make  the  washer  spoken  of 
from  a  piece  of  sheet  brass,  at  least  ii  inch  square, 
and  i  inch  thick,  attaching  it  as  near  the  centre  of  a 
wood  chuck  as  possible,  with  a  screw  at  each  corner, 
premising  that  the  chuck  used  for  turning  the  block 
will  be  useless  for  the  present  purpose  ;  it  will,  there- 
fore, be  better  to  replace  it  with  a  new  piece,  as  we 
require  the  central  portion  to  be  solid  in  this  case. 
Returning  to  the  plate,  first  true  up  the  face  as  far 
beyond  the  edges  as  possible,  and  yet  miss  the  screws, 
then  bore  a  hole  in  the  centre  with  \  inch  drill,  and 
afterwards  widen  it  to  fit  a  small  gauge,  which  has 
previously  been  made  to  fit  the  hole  on  the  right  of 
the  tripod  ;  this  done,  take  it  off  the  chuck  and  bore 
a  i  inch  hole  in  the  centre  of  the  chuck,  into  this 
drive  a  piece  of  hard  wood,  allowing  it  to  project 
\  inch  or  so  :  now,  turn  this  pin  down  till  the  plate 
will  just  pass  over  it,  then  cut  a  hole  to  fit  the  pin  in 
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inside  and  out  for  about  3  inches  from  the  top,  must 
now  be  filed  till  the  surface  appears  somewhat  level, 
then  slightly  smear  with  the  red  marking  the  face  of 
each  boss,  the  shoulder  of  the  short  screw  and  the 
inner  face  of  the  partially-finished  washer  ;  next,  put 
the  whole  together,  and  when  you  have  done  so,  hold 
the  tripod  down  on  the  bench  and  work  the  block 
round  with  the  other  hand,  the  screws  to  be  just  suffi- 
ciently easy  to  allow  them  to  travel  round  with  the 
block — (this  reminds  me  that  I  ought  to  warn  you  in 
screwing  them  not  to  make 
them  too  easy),  then  mark 
the  back  of  the  block  at 
the  top  with  a  centre  dot  to 
make  certain  that  you  shall 
put  the  block  in  the  same 
way  each  time.  They  may 
now  be  taken  asunder, 
the  marks  on  the  cheeks 
of  the  tripod  filed  off  with 
the  smooth  file,  fresh  marking  applied  to  the  bosses 
and  screws,  and  the  whole  replaced  in  the  same  posi- 
tion as  before.  Working  away  in  this  manner  until 
you  find  that  the  bosses  and  shoulders  of  the  screws 
appear  to  bear  equally  on  the  cheeks  of  the  tripod  in 
every  part,  and  removing  the  marks  in  the  last  trials 
with  a  scraper,  which  indispensable  tool  may  be  made 
by  grinding  the  end  of  a  flat  saw  file  square  across 
from  its  face  and  edge,  afterwards  setting  it  on  an 
oilstone,  holding  it,  while  doing  so,  as  nearly  vertical 
as  possible.  Raising  the  handle  of  the  tool  just  suffi- 
cient to  allow  a  thin  shaving  to  be  removed  without 
leaving  "  utters  "  behind  it  ;  in  this  way  a  vastly  im- 
proved bearing  will  be  the  result,  inasmuch  as  in 
using  the  scraper  you  are  able  to  see  the  exact  posi- 
tion of  all  the  little  protuberances  which  the  marking 
shows  to  exist,  and,  therefore,  remove  them  with  the 
utmost  nicety.     The  scraping  finished  we  may  still 
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FIG.  47.— BORING  TOOL  FOR  BRASS  WORK 

a  piece  of  cardboard,  \\  inch  diameter,  reverse  the 
plate  and  attach  it  to  the  chuck,  with  the  cardboard 
beneath,  next  true  up  this  face  also,  set  the  compasses 
to  \\  inch,  and  scribe  a  circle  of  that  diameter  on  the 
face,  outside  this  circle  turn  a  shallow  groove  about 
\  inch  wide  ;  then  take  the  plate  off  the  chuck,  attach 
it  to  the  bench  with  a  couple  of  screws,  and  with  a 
file  reduce  one  corner  of  the  plate  to  the  level  of  the 
bottom  of  the  groove,  so  that  it  shall  clear  the  cheek 
of  the  tripod.  Having  advanced  thus  far,  we  are 
now  in  a  position  to  fit  the  trunnion-block  to  the  tri- 
pod, the   upper  portion  of  the  cheeks  of  which,  both 


further  improve  the  closeness  of  the  joints  by  grind- 
ing them  together  with  oilstone  powder  and  oil ;  of 
course,  every  trace  of  filings  must  be  got  rid  of  be- 
fore such  grinding  is  attempted. 

The  next  point  to  notice  is  whether  the  handle 
is  in  the  position  shown  in  Fig.  1,  if  rot,  the  washer 
must  be  reduced  by  replacing  it  on  the  chuck,  with 
the  grooved  face  next  the  cardboard  washer,  and 
taking  a  very  slight  cut  off,  until  it  admits  of  the 
handle  coming  round  to  the  proper  position  ;  when 
such  is  the  case,  scribe  a  line  on  the  washer  round 
the  margin  of  the  handle,  fix  it  again  on  the  chuck,  and 
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scribe  a  continuous  line  within  these  marks,' allowing 
sufficient  to  admit  of  the  handle  (when  finished)  being 
filed  to  the  same  circle,  then  chamfer  the  edge  of  the 
washer  to  this  circle,  as  shown  in  Fig.  2,  being  care- 
ful lest  you  trespass  within  it,  and  cutting  quite 
through  the  plate  until  the  perfect  washer  finally  drops 
out. 

Supposing  the  foregoing  operations  to  have  been 
carried  out  as  directed,  it  may  be  assumed  that  as  we 
have  now  arrived  at  one  of  the  most  critical  periods  in 
the  task  before  us,  the  amateur  has  acquired  some 
proficiency  in  his  work,  and  is  now  prepared  to  devote 
all  his  energy  and  skill  to  bring  to  an  equally  success- 
ful issue  the  operations  in  connection  with  another 
branch  of  our  subject— namely,  the  transverse  arm. 

In  the  first  place,  we  shall  require  to  drill  a  T'5 
inch  hole  in  the  centre  of  the  boss  at  each  end  of  the 
cross-piece,  marked  B,  Fig.  4,  and  very  slightly 
countersink  on  both  sides,  just  enough  to  swear  by, 
in  order  to  retain  all  the  surface  possible.  Now,  as  it 
will  be  rather  troublesome  to  hold  in  the  vice,  we 
must  devise  some  other  means  of  securing  it.  The 
best  way  will  be  to  get  a  piece  of  wood  5  inches  long, 
4  inches  broad,  and  about  ii  inch  thick,  place  it  in 
the  vice,  lay  the  casting  upon  it,  and  fit  four  pieces  of 
wood  5  inch  thick  in  the  corners,  so  that  they  shall 
bear  against  the  casting,  attach  them  to  the  base  with 
a  few  screws,  then  two  or  three  thin  wedges  inserted 
where  an  opening  appears  will  hold  it  effectually. 
This  done,  proceed  to  level  with  the  file  the  under 
surface  of  the  casting,  remembering  that  the  same 
attention  must  be  given  to  the  levelling  of  the  cross- 
piece,  as  to  any  other  portion,  working  the  file  round 
so  as  to  reduce  it  equally  in  all  directions,  frequently 
turning  it  about  in  the  vice  and  an  occasional  appli- 
cation of  the  surface-plate,  until  it  is  found  to  possess 
a  certain  degree  of  truth  ;  then  discard  the  file  and 
adopt  the  scraper,  very  cautiously  removing  the  red 
spots  till  all  traces  of  file  marks  have  been  obliterated, 
deeming  no  time  wasted  that  is  employed  on  this 
scraping  business,  so  that  when  it  is  screwed  to  the 
true  face  of  the  chuck,  there  shall  be  no  sign  of  spring- 
ing whatever,  but  that  it  shall  bed  down  upon  it  quite 
solid  ;  for  it  follows  that,  if  by  a  discreet  use  of  the 
file  and  scraper,  we  succeed  in  making  the  whole  sur- 
face equally  level,  it  will  be  almost  impossible  to  fail 
in  obtaining  a  true  bed  for  the  collar  attached  to  the 
body  ;  then  with  this  true  bed  as  a  basis  for  further 
operations,  it  is  equally  certain  that  the  bed  for  the 
shoulder  of  the  stem,  or  tube,  at  the  opposite  end  of 
the  arm  will  be  parallel  with  the  first,  the  cross-piece 
acting  as  an  additional  safeguard  by  reason  of  the 
much  wider  bearing  it  affords  in  chucking  the  arm 
than  would  be  the  case  were  the  cross-piece  absent. 
All  these  precautions  being  absolutely  necessary  in 


order  to  secure  the  parallelism  of  the  body-tube  with 
the  tube  which  slides  through  the  block.  Were  this 
condition  not  fulfilled,  the  defect  would  be  certain  to 
show  itself  in  the  end,  when  the  object  would  naturally 
appear  to  slide  out  of  the  field  of  view  in  racking  the 
optical  portion  of  the  instrument  down  on  the  object  in 
focussing.  But,as  all  our  plans  have  been  arranged  with 
a  view  to  avoid  a  chance  of  error  in  this  direction,  it  is 
hoped  that  the  method  pursued  will  attain  the  desired 
end  ;  our  aim  being  to  provide  a  microscope  that 
shall  be  a  credit  to  our  powers  of  production  and  a 
proof  of  our  mechanical  skill.  Thus  endued  with 
a  natural  pride  in  our  capabilities,  we  intend,  by 
patient,  plodding  perseverance,  to  press  forward, 
nothing  daunted,  towards  the  goal  of  our  ambition, 
assured  that  all  the  time  and  labour  dedicated  to  it  in 
our  hours  of  recreation  will  bear  fruit  in  exact  propor- 
tion as  we  are  disposed  to  be  niggardly  or  lavish  in 
that  respect. 

Disdaining  then,  when  our  reputation  as  a  work- 
man is  at  stake,  to  scamp  over  any  portion  of  the 
task  before  us,  we  will  next  prepare  the  face  of  a  hard- 
wood chuck  for  the  reception  of  the  arm  by  turning 
it  perfectly  true  and  level  ;  a  firmer  chisel,  an  inch  or 
more  in  width,  with  the  edge  very  slightly  rounded  at 
the  corners,  forms  an  effective  tool  for  this  purpose. 
Holding  this  tool  nearly  at  a  right  angle  to  the  face,  it 
must  be  turned,  or  rather  scraped,  until  on  applying 
the  steel  straightedge  it  is  found  to  touch  equally  in 
every  direction,  finishing  by  scribing  with  the  com- 
passes two  circles  on  the  face  of  if  inch  and  i|-  inch 
diameter  respectively,  to  serve  as  guides  in  chucking. 
Before  proceeding  further,  the  hollow  in  the  under- 
side of  the  arm  must  be  filled  with  a  piece  of  beech, 
planed  to  a  trifle  thinner  than  the  depth  of  the  recess, 
and  fitting  tightly  sideways.  Now  place  the  arm  on 
the  chuck,  with  the  outside  of  the  largest  boss  con- 
centric with  the  outer  circle  on  the  face,  then  having 
provided  a  pair  of  stout  screws  to  fit  the  holes  in  the 
cross-piece,  and  long  enough  to  afford  a  secure  hold, 
attach  it  firmly  to  the  chuck,  and  to  give  additional 
security  a  piece  of  hard  wood  should  be  screwed  to 
the  chuck  on  each  side  of  the  boss  in  the  centre,  with 
their  ends  abutting  against  it;  this  done,  it  will  be 
advisable  to  fix  a  piece  of  lead  on  the  face  of  the 
chuck,  opposite  the  arm,  to  balance  it.  The  next  step 
will  be  to  adjust  the  rest  and  turn  the  face  of  the  boss 
as  true  and  level  as  possible  ;  when  satisfied  on  this 
score,  file  up  a  parallel  gauge  to  —^  inch  less  than  i£ 
inch,  the  parallel  portion  to  be  at  least  i£  inch  long, 
and  furnished  with  a  handle  similar  to  that  shown  in 
Fig.  46  ;  this  gauge,  be  it  noted,  is  intended  to  be 
small  enough  to  allow  for  turning  the  end  of  the  piece 
of  tube  for  the  body,  marked  No.  1,  in  the  list  pre- 
viously given  ;  of  course,  you  can  use  your  own  judg- 
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ment  to  decide  whether  on  gauging  your  tube  with  the 
callipers,  such  allowance  will  be  sufficient,  and  pro- 
ceed accordingly,  at  the  same  time  reminding  you 
that  it  is  not  desirable  to  reduce  the  tube  at  this  part 
more  than  is  really  necessary.  This  point  being 
settled,  and  your  gauge  at  hand,  bore  out  the  interior 
of  the  boss  quite  through  to  the]  gauge,  being  careful 
not  to  undercut  it,  but  having  bored  it  to  a  slight 
taper  to  begin  with,  work  gradually  through  the  hole, 
advancing  about  §  inch  at  a  time,  until  by  frequently- 
applying  the  gauge  a  beautifully  smooth  and  parallel 
hole  is  the  result.  The  piece  of  beech  inserted  in  the 
recess  will  steady  the  tool,  and  prevent  jerking,  by 
sustaining  a  continuous  cut.  A  very  useful  little  tool 
for  boring  is  shown  full  size  in  Fig.  47.  It  is  quite 
square  in  section  throughout,  and  also  ground  square 
across  the  end  for  turning  as  well,  thus  presenting  a 
cutting  edge  on  every  side.  It  can  easily  be  made 
from  a  piece  of  square  steel.  Advancing  another 
step,  remove  it  from  the  chuck,  and  chalk  all  round 
the  sides  of  the  casting,  rubbing  the  chalk  in  with  the 
finger  ;  next,  place  it  on  the  surface-plate,  and  having 
adjusted  the  point  of  the  surface  gauge  to  the  exact 
height  of  the  turned  face  of  the  boss,  the  scriber  being 
at  the  time  secured  at  the  bottom  of  the  stem.  As- 
sured that  the  point  correctly  indicates  the  height  of 
the  boss,  scribe  a  line  very  carefully  along  the  edges 
on  every  side,  and  after  wedging  it  again  in  the  block, 
proceed  to  file  it  neatly  to  the  lines  with  the  same 
watchfulness  and  patient  application  as  you  observed 
in  dealing  with  the  underside;  in  this  case  there  are 
two  methods  by  which  we  may  test  it  for  parallelism  ; 
one  is  by  means  of  the  callipers  set  to  the  thickness  of 
the  boss,  and  the  other  by  turning  the  bent  point  of 
the  surface  gauge  downwards  on  the  face  of  the  boss, 
while  the  arm  lays  on  the  surface-plate,  when  by 
moving  the  gauge  about  it  is  clear  that  all  inequalities 
will  at  once  become  appa-ent  to  the  eye.  It  will 
greatly  facilitate  matters  if  a  small  portion  of  the 
three  remaining  bosses  be  first  reduced  exactly  to  the 
height  by  the  above  tests,  then  with  these  four  points 
serving  as  guides,  the  remaining  surface  can  be 
boldly  attacked  with  the  file,  until  the  straightedge 
shows  it  to  be  approximately  level,  when  the  finishing 
touches  can  be  given  with  the  aid  of  the  scraper  and 
surface-plate. 

On  the  assumption  that  the  whole  surface  of  ,the 
cross  is  all  that  could  be  desired,  you  may  safely  take 
the  next  step  and  screw  it  on  the  chuck,  with  the  face 
you  have  just  finished  downwards,  and  the  smaller 
boss  concentric  with  the  inner  circle  previously  scribed 
on  the  chuck,  adopting  the  same  precautions  as  be- 
fore in  fixing,  to  make  sure  that  once  the  tool  is 
applied  there  will  not  be  the  slightest  chance  of  its 
shifting  its  position.     Thus  secured,  take  the  centring 


tool  and  proceed  in  the  same  manner  as  directed  for 
centring  the  bosses  of  the  trunnion-block,  then  with 
a  5  inch  drill,  bore  a  hole  quite  through  the  boss.  If 
the  centre  has  been  carefully  made,  the  drill  will  move 
steadily  forward,  a  sure  indication  that  it  is  producing 
a  true  hole,  just  sufficient  pressure  being  applied  to 
the  hand-wheel  of  the  sliding  headstock  to  ensure  a 
steady,  regular  feed.  If  the  centre  is  out  of  truth  it 
will  impart  a  circular  motion  to  the  point  of  the  drill, 
or  cause  it  to  "  wander,"  as  it  is  termed  in  the  work- 
shop ;  in  this  case  it  must  be  remedied  at  once,  be- 
fore the  lips  of  the  drill  have  disappeared  within  the 
hole,  or  if  further  difficulty  is  experienced  replace  the 
drill  with  one  of  i  inch,  and  leave  the  rest  of  the  hole 
to  be  bored  to|  inch  with  the  hand  tools.  When  done 
bore  out  the  front  of  the  hole  to  fj  inch  diameter,  a 
depth  of  I  inch  from  the  face  of  the  boss,  and  finish 
by  taking  a  light  cut  off  the  face  itself. 

The  cutting  of  the   rackwork,  and  the  turning  of 
the  stem  to  which  the  rackwork  is  attached,  must  be 
left  for  description  and  illustration  to  our  next  paper. 
(To  be  continued?) 
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T  has  often  struck  the  writer,  and  no  doubt 
many  people,  that  amid  the  improved 
design  of  nearly  every  portion  of  the 
modern  house  and  its  appointments,  how 
many  of  the  necessary  superfluities,  if 
one  may  so  term  them,  are  still  left  to  be  made  in  the 
same  clumsy  and  ineffective  way  that  they  have  al- 
ways been  doomed  to  take  in  times  past  ;  and  among 
these  it  seems  specially  noticeable  that  the  surround- 
ings of  plants  under  shelter  is  as  a  rule  of  the  most 
elementary  and  crude  description,  both  in  form  and 
colour. 

The  flower-pot  stage,  as  seen  in  nearly  every  hall, 
verandah  or  conservatory,  is  either  of  the  greenhouse 
stage  type,  where  of  course  its  fitness  for  its  purposes 
is  unquestionable,  or  else  takes  the  form  of  an 
arrangement  of  bent  and  twisted  wire,  clumsily 
decorative  and  usually  painted  in  hideous  green,  of  a 
shade  that  kills  the  tender  nature  greens  it  is  intended 
to  support ;  this  same  wirework  being  extremely  diffi- 
cult to  clean  and  dust,  so  that  between  the  glare  of 
new  bright  green  paint  and  the  dusty  appearance  of 
the  same  after  a  little  use,  there  seems  to  be  no  happy 
medium.  The  boxes  made  of  encaustic  tiles  have 
been  a  step  in  the  right  direction,  as  proving  that  a 
something  better  was  wanted  ;  but  personally  it  is,  I 
think,  an  open  questionwhether  the  bright  colours  and 
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high  glaze  of  many  of 
the  patterns  is  the  best 
setting  to  the  beauty  of 
the  flowers  themselves. 
But  in  the  wooden 
stands  for  pot  flowers, 
no  variation  on  the  ac-  • 
cepted  type  of  steps  is 
in  common  use,  or  even 
in  existence  so  far  as  I 
know.  The  various  re- 
ceptacles of  virgin  cork, 
and  rustic  woodwork 
with  the  bark  left  on, 
and  made  in  uncouth 
shapes,  is  the  only 
alternative,  and,  save 
that  the  colour  is  prefer- 
able, has  no  other  point 
that  is  satisfactory,  as 
whatever  fitness  such 
so-called  rustic  work 
has  for  outdoor  use,  or 
for  some  specially  con- 
structed alcoves  and 
ferneries  in  the  house, 
standing  about  among 
the  ordinary  furniture 
or  amid  perfectly  con- 
ventional surroundings, 
it  is  palpably  a  sham, 
and  not  a  happy  one, 
as  a  trunk  of  a  tree  or 
piece  of  (apparently) 
forest  fencing  is  not  at 
home  in  the  boundaries 
of  the  dwelling  itself. 
As  the  Italian  and 
Dulch  gardening,  stiff 
and  formal  though  it  be 
in  itself,  and  in  many 
respects  less  lovely 
than  the  wild  garden 
or  the  mixed  border 
now  so  vigorously  as- 
serting its  right  to  be 
used  in  place  of  carpet 
bedding  and  ribbon 
borders,  is  yet  in  far 
better  keeping  with  the 
town  garden  or  imme- 
diate vicinity  of  an 
architectural  house,  if 
I  may  so  express  it, 
harmonizing     infinitely 


FIG.   I.— PERSPECTIVE  VIEW  OF  FLOWER-POT  STAND. 


better  with  the  lines  of 
the  building  ;  so  more 
formal  arrangements 
for  flowers  in  the  arti- 
ficial life  of  pots  and 
indoor  treatment  will  be 
found  better  than  sham 
rusticity — by  no  means 
objectionable  in  the 
low  thatched  country 
house  or  unobtrusive 
rambling  country  villa, 
it  is  unpleasant  in  the 
verandahs,  balconies, 
and  terraces  of  the 
more  formal  house  of 
the  town  and  its  sur- 
rounding suburbs. 

The  modern  style  of 
woodwork,  based  on  the 
Japanese  examples  that 
have  been  imported  so 
freely  of  late  years, 
offers  a  very  useful  and 
elastic  type  of  design 
for  this  and  other  forms 
of  woodwork  for  the 
house,  as,  while  formal, 
inasmuch  as  it  is  of 
planed  wood  fitted  in 
ordinary  ways,  and 
finished  as  highly  as 
the  skill  of  the  con- 
structor may  desire,  it 
is  yet  capable  of  a 
careless  irregularity  that 
often  gives  a  pleasant 
quaintness  wanting  in 
more  pretentious  work ; 
and  also  allows  the  need 
of  the  design,  that  is  the 
size  wanted  and  space 
to  be  filled,  to  assert 
the  fullest  sway,  and  is 
ready  to  adapt  itself  to 
any  unlikely  shape  in  a 
way  that  woodwork 
based  on  the  Renais- 
sance style  of  design,  or 
even  mediaeval,  is  totally 
unable  to  do  without 
destroying  the  balance 
of  the  different  parts. 

In  the  sketch  of  a 
flower-pot    stand    that 
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accompanies  this  article  (Fig.  i),  this  style  of  woodwork 
is  shown  in  a  simple  stand  for  a  few  pots,  that  would 
fill  an  odd  corner  of  the  hall  or  verandah,  or  bow-window 
of  a  room.  Alternative  elevations  of  front  and  back, 
differing  slightly  from  these  parts,  as  shown  in  Fig.  I, 
are  given  in  Figs.  2  and  3. 

It  is  intended  less  to  be  strictly  followed  than  to 
suggest  other  shapes  with  the  same  treatment,  as  with 
every  portion  altered  in  size,  it  might  still  preserve  the 
special  features  of  the  hanging  shelf  and  straight  lines 
of  the  woodwork.  If  worked  in  about  the  proportions 
given,  firm  close-grain  wood  should  be  used  for  the  four 
principal  supports,  an  inch  square  in  section,  and  the 
shelves  should  be  of  the  same  stuff,  if  put  in  as  shown  ; 
but  if  the  skeleton  were  made  in  the  inch  stuff,  and  the 
shelves  put  in  with  narrow  bars,  with  a  space  between 
each  for  drainage,  it  would  be  better  for  any  place  where 
the  waste  water  that  would  drip  off  would  be  unobjec- 
tionable.    The   lattice  work   of  the  lower  part  may  be 
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FIG.  2. — ALTERNATIVE  ELEVATION 

OF  FRONT  OF  FLOWER  STAND 

AT  A   IN   FIG.    I. 
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FIG.     3. — ALTERNATIVE    ELEVATION 

OF   BACK  OF   FLOWER   STAND 

AT  B   IN   FIG.    I. 
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worked  in  f-inch  stuff,  if  I  inch  is  thought  too  heavy  ; 
but  flower  pots  are  weighty,  and  a  little  apparent  solidity 
is  not  offensive,  if  it  is  evident  strength  is  needed.  The 
size  would  be  about  two  feet  square  on  the  plan,  and  five 
feet  to  the  height  of  back.  But  of  course,  the  dimensions 
suitable  if  to  stand  against  a  wall,  as  in  this  size,  would 
be  objectionable  if  to  stand  in  a  window,  where  an  oblong 
plan  and  much  lower  structure  would  be  needed.  It  will 
be  seen  that  the  top  shelf  is  carried  partly  on  uprights, 
that  fit  on  the  top  rail  at  either  side,  and  supports  both 
the  top  shelf  at  the  front,  and  the  next  shelf  at  the  back. 
The  upright  pieces  must  be  I  inch  square,  to  give 
solidity,  as  the  weight  of  each  shelf  is  imposed  on  them. 
AH    the  framework    should  be  mortised   and  screwed 
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together  with  brass  screws,  if  it  is  likely  to  be  watered, 
at  the  parts  that  would  be  likely  to  catch  the  water. 
The  lattice  work  simply  pegged  or  nailed. 

For  finish,  the  stand  might  be  stained  and 
varnished,  but  would  be  best  painted  a  dull  blue, 
almost  green,  a  neutral  peacock  tint  I  have  used 
proved  the  best  setting  for  flowers  ;  even  pure  blue 
is  better  than  pure  green  ;  white  is  too  obtrusive,  and 
soils  so  easily  ;  a  dull  red  is  also  not  objectionable, 
particularly  if  ferns  or  palms  are  used  more  than 
brightly-coloured  flowers,  then  even  vermilion  might 
be  chosen. 

It  is  a  pity  that  the  pots  for  indoor  flowers  are 
nearly  all  so  tasteless,  and  most  absolutely  ugly.  The 
common  red  flower-pot — the  best  possible  for  the 
actual  want — is  yet  very  unsightly  when  brought  into 
the  house,  and  every  substitute  I  have  yet  seen  is, 
on  the  whole,  rather  worse.  I  have  found  that  the  large 
blue  and  white  ginger  pots,  obtained  for  a  few  pence 
at  any  marine  store  dealer,  if  drilled  with  a  few  holes 
in  the  bottom,  are  excellent  for  ferns  and  palms,  that 
require  but  little  changing,  but  the  bulbous  shape 
prevents  the  flower  being  shifted  often  without  great 
disturbance  of  the  roots  ;  but  for  all  the  lily  and  bulb 
tribe,  this  is  a  very  suitable  pot,  as  at  the  season  of 
rest,  no  injury  is  done  by  shaking  all  the  dry  soil  free 
of  the  roots. 

A  country  potter  is  trying  now,  at  my  request,  to 
model  some  pots  in  the  coarse  red  clay  of  the  ordi- 
nary sort,  but  in  some  shapes  founded  on  the  early 
British  pottery.  Should  he  succeed,  I  shall  be  pleased 
to  tell  the  readers  of  Amateur  Work  the  result ;  but 
I  fear,  without  increasing  the  weight  of  the  pot  to  a 
needless  extent,  the  difficulty  between  a  pleasant  form 
and  one  allowing  the  ball  of  earth  to  be  quickly  turned 
out  unbroken  is  a  hard  problem  to  solve. 
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By  THE  EDITOR. 

NEW  material  that  well  deserves  the  attention 
of  amateurs,  is  to  be  found  in  "Croft  Ada- 
mant," an  artificial  stone  which  takes  its 
name  from  the  place  at  which  it  is  made, 
namely  Croft,  near  Leicester,  and  which  is 
manufactured  by  the  Croft  Cranite,  Brick  and  Concrete  Com- 
pany. The  makers  state  that  the  principal  ingredient  is  Croft 
ganile,  so  well  known  for  its  excellent  wearing  qualities,  so 
the  granite  must  be  crushed  or  pulverised  in  the  first  instance, 
and  then  mixed  with  cement  as  a  concrete  to  be  moulded 
into  any  desired  form.  Indeed,  the  material  itself  may  be 
regarded  as  a  superior  kind  of  concrete.  The  specimen 
before  me  measuring  6  in.  by  3  in.  by  2  in.,  weighs  just 
about  2\  lbs.,  the  weight  of  a  cubic  foot  would  therefore  be 
132  lbs.,  so  that  in  weight,  bulk  for  bulk,  it  is   nearly  the 


same  as  red  facing  brick,  which  weighs  130  lbs.  per  cubic 
foot,  and  whose  specific  gravity  is  2.  York  stone,  with 
which  its  makers  place  it  in  competition,  weighs  156  lbs.  to 
the  cubic  foot,  with  a  specific  gravity  of  2.5.  ;  therefore,  as 
far  as  carriage  is  concerned,  the  cost  of  conveyance  of  Croft 
Adamant  will  be  less  than  that  of  York  Stone,  and  not  more 
than  that  of  ordinary  red  bricks.  In  colour  the  piece  that  I 
have  is  pale  whitish  grey  ;  and  on  testing  it  I  find  that  it 
may  be  easily  sawn  or  chiselled,  and  that  it  is  non-absorbent, 
whereas  bricks  are  porous,  and  will  take  in  more  or  less 
water  according  to  quality.  Being  a  manufactured  material, 
it  can  be  made  to  any  size,  and  of  any  thickness  that  may  be 
ordered,  and  thus  the  cost  and  labour  of  cutting,  which  is 
inseparable  from  the  manipulation  of  stone  of  any  kind,  is 
avoided.  This  advantage  alone  effects  a  considerable  saving 
in  comparison  with  York  Stone,  which  requires  so  much  cutting 
to  waste  to  make  close-fitting  joints  and  good  work.  York 
Stone  frequently  shells,  or  splits  up  in  layers,  especially  in 
damp  weather  succeeded  by  severe  cold  and  hard  frost,  and, 
generally  speaking,  becomes  softer  by  wear,  but  "Croft 
Adamant  "  is  not  affected  by  the  weather  be  it  what  it  may, 
wears  level  and  regular,  and  increases  in  hardness  by  age. 
It  is  made  up  into  a  great  variety  of  articles,  among  which 
may  be  named  flags  for  paving,  kerbs,  mantelpieces,  fonts, 
w  indow  sills,  window  and  door-heads,  door-steps,  copings 
for  walls,  and  dwarf  walls  to  receive  railings,  capstones, 
sinks,  troughs,  cisterns,  garden  vases  and  tiles,  steps  and 
mouldings  of  any  description,  plain  and  coloured  quarries  for 
flooring,  gate-piers  and  caps,  gate-posts,  and  head-stones  of 
any  design. 

Let  us  now  look  at  the  cost.  The  manufacturers  say  : — 
"  The  price  of  plain  slabs  for  flagging,  is  5d.  per  square  foot 
for  2  in.  thick,  and  6d.  per  square  foot  for  2\  in.  thick  here," 
that  is  to  say  at  the  works  ;  they  say,  further,  that  they  hope  in 
a  short  time  to  "be  able  to  send  out  sheds  in  pieces  which 
the  amateur  will  be  able  to  put  together  for  himself  in  a  few 
hours.  The  price  of  slabbing  for  sheds  will  in  all  probability 
not  exceed  that  of  paving  slabs."  According  to  Laxton's 
Price  Book,  the  cost  of  quarry  worked  York  paving,  2  in. 
thick  is  is.  per  square  foot,  and  2j  in.  thick  is.  id.  per 
square  foot,  "  Croft  Adamant  "  is  therefore  less  than  half  the 
price,  and  claims  to  be  more  durable.  With  regard  to 
breaking  strain,  I  am  informed  that  the  paving  slabs, 
measuring  3  feet  by  2  feet  6  in.  by  2  in.,  supported  at  both 
ends,  the  supports  being  2  feet  6  ins.  apart,  will  bear  a 
weight  of  15  cwts.  I  qr.  in  the  centre  without  injury,  and  the 
2j  in.  slabs  nearly  3  cwt.  more. 

Some  of  my  correspondents  have  been  lately  making  in- 
quiries for  cheap  head-stones.  With  reference  to  this,  Mr. 
F.  L.  Pochin,  who  sends  me  the  specimen  of  "Croft  Ada- 
mant," writes: — "I  think  that  in  the  last  number  of  Amateur 
Work,  a  cheap  and  good  substitute  for  some  tombstones 
was  asked  for,  and  it  may  be  interesting  to  the  querist  to 
know  that  we  make  plain  tombstones  at  prices  varying  from 
£2  to  £$,  complete.  am  an  amateur  myself,  and  shall 
therefore  always  be  glad  to  supply  amateurs  with  a  cheap  and 
good  article."  In  a  subsequent  letter,  Mr.  Pochin  further 
says  :  — "  In  my  last,  I  omitted  to  inform  you  the  '  Adamant ' 
can  be  lettered  as  neatly,  and  well  as  marble,  or  any  other 
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stone  used  for  monumental  purposes.  These  letters  can  also 
be  '  leaded,'  which  is  extremely  trying  to  the  stone,  and,  as 
any  stonemason  will  tell  you,  is  an  excellent  test  of  its  hard- 
ness. I  send  to-day  a  sample  of  this  lettering,  and  also  a 
piece  cut  from  an  ornamental  cornice  of  this  material."  I 
can  bear  testimony  to  the  excellence  of  the  lettering,  and 
the  good  appearance  of  the  ornamental  cornice,  and  I  venture 
to  ask  all  clergymen  into  whose  hands  this  Magazine  may 
come — and  I  number  many  among  my  readers — to  note  this, 
and  mention  it  when  opportunity  offers,  for  I  know  how  heavily 
the  cost  of  monumental  memorials  presses  in  many  cases, 
on  those  who  hardly  know  how  to  meet  it,  and  yet  will  suffer 
any  self-denial,  rather  than  that  the  spot  should  remain 
unmarked  where  their  dear  dead  are  laid  to  sleep,  in  sure 
and  certain  hope  of  joyful  resurrection. 

I  had  nearly  omitted  to  say  that  my  specimen  of  "Croft 
Adamant"  presents  a  smooth  face,  but  I  gather  from  the 
firm's  prospectus,  that  it  may  be  made  with  a  rough  or 
smooth  face,  as  may  be  desired,  at  about  the  sam"-  cost. 

Messrs.  R.  Melhuish  and  Sons,  85,  and  8"",  letter  Lane, 
E.C.,  have  shown  me  some  capital  chisels,  wnich  have  been 
lately  introduced,  and  which  are  excellent  for  the  mortising 
required  in  heavy  carpentry.  The  make  and  nature  of  the 
chisel  is  clearly  shown  in  the  accompanying  illustration, 
(Fig.  1).  The  first  poinc  to  be  noticed,  is  the  great  thickness 
of  the  shank  of  the  chisel,  just  above  the  tang  which  is  in- 
serted in  the  handle.  The  blade  in  fact  tapers  in  its  thick- 
ness  from   the    edge  to  the  tang,  as  all  chisels  do,  but  it 


FIG.    I. — NEW  MORTISING  CHISEL. 

differs  from  the  ordinary  firmer  chisel,  in  being  much 
thicker.  In  cutting  mortises  with  chisel,  it  is  often 
necessary  to  work  them  backwards  and  forwards  with  great 
force,  in  order  to  get  out  the  pieces  that  are  cut  away,  and 
chisels  of  ordinary  thickness  are  sometimes  broken  short  off 
abo.-e  the  handle  in  doing  this.  In  the  chisel  now  under 
consideration,  the  great  thickness  of  the  shank  prevents  any 
chance  of  a  mishap  of  this  kind.  The  handle  which  is  con- 
veniently shaped  to  suit  the  grasp  of  the  hand  in  mortising 
is  fitted  with  an  iron  ferule  at  either  end.  A  thick  piece  of 
leather  is  inserted  after  the  manner  of  a  washer,  between  the 
shank  of  the  chisel,  and  the  ferule  a;  the  lower  end,  and  the 
wood  of  the  handle  projects  slightly  beyond  the  ring  at  the 
upper  end,  so  that  the  face  of  the  mallet  is  not  injured  by 
coming  directly  into  contact  with  the  iron.  The  price  of  a 
chisel  of  this  description,  I  inch  in  width,  and  5J  in.  long 
from  the  leather  to  the  cutting  edge,  and  12J  in.  long,  in- 
cluding handle,  is  is.  6d. 

"Ease  before  elegance'  is  a  sentiment  which  finds  an 
echo  in  the  minds  of  most  amateur  artisans,  I  do  not  doubt, 
especially  with  regard  to  any  article  of  attire  that  a  man 
wears  when  at  work.  As  a  general  rule  ease  and  elegance 
are  not  very  often  in  strict  accord,  and  when  anything  turns 
up  in  which  they  are  pleasantly  and  profitably  combined, 
that  article  of  apparel  is  sure  to  receive  a  general  welcome. 
I  think  most  of  my  readers  will  be  inclined  to  agree  with 


me  when  I  say  that  to  men,  when  they  are  actively  engaged 
in  work  which  requires  full  play  of  the  muscles  of  the  arms, 
shoulders,  back  and  chest,  braces  are  not  only  a  hindrance, 
but  a  positive  nuisance  ;  and  are  frequently  dispensed  with 
altogether.  This  is  attended  with  other  inconveniences,  and 
one  is  often  at  a  loss  what  to  do  to  secure  that  degree  of 
comfortable  arrangement  of  clothing,  which  is  compatible  with 
perfect  freedom  of  action.  Everything,  however,  comes  to 
those  who  are  content  to  wait  for  it,  and  no  amateur  will  be 
troubled  any  longer  by  being  hampered  by  his  braces,  if  he 
will  provide  himself  with  the  "Argosy  Braces"  which,  I 
believe,  are  generally  kept  by  all  hosiers  and  outfitters,  every- 
where by  this  time  ;  and  if  they  are  not,  I  can  only  say  that 
they  ought  to  be.  I  never  felt  myself  completely  at  ease  when 
at  work,  until  I  put  on  a  pair  of  these  braces.  You  may 
bend  the  body  to  the  right,  or  left,  or  backwards  or  forwards 
as  far  as  it  is  possible  to  do  so  without  tumbling  over,  with- 
out the  slightest  feeling  of  pressure  or  restraint,  whatever  may 
be  the  kind  of  work  you  are  doing ;  and  a  friend  of  mine — 
Devonshire  bell-ringers,  please  note  this  ! — who  is  fond  of 
bell-ringing,  and  who  was  always  obliged  to  unfasten  his 
braces  before  going  to  work,  tells  me  that  he  can  now  ring 
away  to  his  heart's  content  without  doing  so.  The  principle 
of  the  "Argosy  Braces"  may  be  seen  from  the  annexed 
sketch  (Fig.  2).  They  are  crossed  over  the  back,  and  a 
long  cord,  having  a  button  hole  at  each  end,  passes  over  a 
metal  runner  at  the  end  of  the  strap  which  goes  over  the  left 
shoulder,  and  another  at  the  end  of  the  strap  which  passes; 
over  the  right  shoulder,  and  vice  versa.  A  third  brace  end 
travels  on  the  cord  between  the  other  two  ends,  and  is  attached 
to  a  button  placed  a  little  behind  the  side  seam  on  each  side 
of  the  trousers.  This  system  of  cords  and  runners  insures 
perfect  ease  and  freedom  of  action.  The  braces,  moreover,  are 
as  nice  in  appearance  as  they  are  comfortable ;  and  they  do  the 
work  of  suspension  and  keep  the  shirt  in  proper  position,  I 
may  say  to  perfection.  I  believe  the  price  of  a  pair  of  the 
"Argosy  Braces  "  is  4s.  6d. 

I  am  content  myself  to  do  all  that  I  have  to  do  in  the  way 
of  writing — and  that  is  not  a  little — with  an  ordinary  steel 
pen  and  ink,  but  Messrs.  Witherby  and  Co.,  325,  High 
Holborn,  IV.  C,  have  lately  been  doing  their  best  to  persuade 
me  that  I  should  do  my  writing  better,  quicker,  and  far 
more  legibly  if  I  would  take  to  using  the  "Hall"  Type 
Writer,  an  American  writing  machine  for  which  they  are  the 
agents  in  this  country.  They  urge  that  a  practised  operator 
can  write  between  forty  and  fifty  words  a  minute,  and  that  a 
beginner,  even  at  a  end  of  one  week's  practice,  can  write 
from  twenty-five  to  thirty  words  a  minute,  thus  excelling  a 
rapid  writer  with  the  pen,  and  its  price,  say  they, 
which  is  £S  8s.  complete  in  case,  brings  it  within 
the  reach  of  all.  I  tell  them  that  a  gross  of  pens,  price 
is.  6d. ,  is  far  more  within  my  reach  ;  that  I  like  to  see  that 
which  I  am  writing,  and  that  as  I  require  to  think  when  I 
am  writing,  I  am  not  too  anxious  to  rattle  over  the  paper  at 
headlong  speed.  Still,  there  may  be  many  readers  of  Ama- 
teur Work  who  may  like  to  avail  themselves  of  mechanical 
assistance  of  this  kind  in  writing,  and  in  their  interest  I  have 
promised  Messrs.  Witherby  and  Co.  to  give  some  account  of 
the  instrument  here,   with   an   illustration  of   the   machine 
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itself,  and  a  plan  showing  the  arrange- 
ment of  the  seventy-two  characters  with 
which  it  is  furnished.  I  have  no  hesita- 
tion in  saying  that  it  is  the  most  simple 
and  perfect  machine  of  the  kind  that  I 
have  yet  seen;  that  its  she  is  conve- 
nient ;  that  it  is  light  and  portable, 
weighing  only  8  lbs. ;  that  it  can  be  used 
on  a  table,  or  in  the  lap  in  a  railway 
carriage  going  at  rapid  speed  with  equal 
ease  ;  that  it  is  strong  and  beautifully 
made  ;  and  that  it  is  undoubtedly  cheap 
at  the  price  that  is  asked  for  it. 

The  size  of  the  machine,  which  is  re- 
presented in  Fig.  3,  one-third  its  actual 
size,  is  14  inches  by  7  inches  by  z\ 
inches.  In  order  to  use  it,  the  machine 
must  be  placed  on  a  table  before  the  operator,  or  on  the  lap, 
as  it  has  been  said ;  the  back  of  the  frame  must  then  be 
raised  to  a  convenient  angle  or  slope,  by  the  prop  rod  which 
is  provided  for  the  purpose.  To  put  in  the  paper,  the  printing 
carriage,  A,  must  be  lifted  and  tipped  backwards  until  it 
rests  against 
the  bell 
shaft,  B.  The 
clip  screw,  c, 
must  then 
be  raised 
slightly,  and 
the  paper 
clip,  D,  will 
open.  The 
paper  is  then 
placed  be- 
tween the 
clip  and  In- 
dia -  rubber 

roller,  E.  The  clip  screw  must  then  be  pushed  in  and 
downwards,  and  it  will  spring  to  its  place  holding  the  paper 
firmly  against  the  roller.  The  printing  carriage  must  then 
be  brought  down  on  the  frame.  The  paper  is  moved  up 
before  beginning  to  print,  by  lifting  the  ratchet  lever,  F. 
The  paper  can  be  moved  up  or  down  freely  by  turning  the 
roller  wheel,  P.  To  print  in  regular 
lines,  the  paper  must  be  moved  by 
lifting  the  ratchet  lever  as  far  as  it  will 
go.  The  index  plate,  on  which  the 
characters  are  arranged,  is  shown  at 
G,  in  Fig.  3,  and  the  arrangement  of 
the  characters  full  size  in  Fig.  4.  It 
will  be  noticed  that  the  nine  figures 
are  arranged  in  the  top  line,  the  letter 
O  doing  duty  as  cipher  ;  in  the  second 
line  are  more  signs,  commonly  used 
in  printing  and  writing  ;  in  the  third, 
fourth,  and  fifth  lines,  the  capital 
letters  and  a  full  stop  ;  and  in  the 
sixth,  seventh,  and  eighth  the  small 
letters  and  a  comma.     The  letters  are 
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FIG.  4. — FULL  SIZE  AND  POSITION  OF  CHARAC- 


TERS ON  INDEX  PLATE  OF 
TYPE  WRITER. 


conveniently  arranged  to  suit  the  com- 
binations of  letters  that  occur  most 
frequently  in  words  as  may  be  seen  by 
touching  with  a  pencil  or  pointer  in 
succession,  the  letters  that  form  the 
words  the,  what,  as,  none,  etc.  In 
order  to  print  with  the  machine,  take 
hold  of  the  handle,  H,  above  the  index 
plate,  placing  the  thumb  and  second 
finger  of  the  right  hand  in  the  cavities 
made  for  them,  resting  the  first  finger 
on  the  top  of  the  handle  over  the 
pointer.  By  moving  the  handle,  the 
pointer  is  guided  at  will.  Bring  the 
pointer  over  the  hole  in  the  index  plate, 
in  which  is  the  letter  that  it  is  desired  to 
print,  press  the  pointer  down,  and  the 
letter  is  printed.  Remove  the  pressure,  and  lift  the  pointer, 
upon  which  the  carriage  will  move  along  one  space  to  the  right. 
Guide  the  pointer  to  the  place  of  the  next  desired  letter,  and 
go  on  in  the  same  way  until  a  complete  word  is  formed. 
When  a  word  is  formed,  a  space  is  required,  and  to  effect  ths, 

the  space 
key,  1,  must 
be  pressed 
down  with 
the  little 
finger  of  the 
right  hand, 
without  re- 
moving the 
hand  from 
the  handle 
H.  When 
an  extra 
space  is  re- 
quired,  turn 

round  the  space-adjuster  button,  J,  and  the  spring  will  open 
the  distance  of  two  spaces.  To  commence  a  fresh  line,  pinch 
the  finger  pieces,  K,  together,  and  then  push  the  carriage 
back  to  any  desired  point.  To  regulate  the  margin,  when 
the  scale  pointer,  L,  is  set  to  any  mark  on  the  scale  on  the 
bell  shaft,  B,  the  type  will  print  opposite  the  corresponding 
mark  on  the  scale  upon  the  paper 
clip.  The  left  hand  stop,  M,  on  the 
bell  shaft,  can  be  set  so  as  to  com- 
mence a  line  at  any  given  place.  The 
right  hand  stop,  N,  can  be  set  so  as 
to  ring  the  bell  as  a  signal  to  finish 
a  line  at  any  desired  place.  The 
action  of  the  different  parts  of  the 
machine  has  been  explained  as  far  as 
it  is  possible  in  so  brief  a  notice.  It 
will  be  seen  that  -  it  is  simple  and 
easily  worked,  and  that  with  practice 
in  moving  the  pointer,  great  rapidity 
of  execution  will  be  soon  attained. 
These  machines  are  now  very  gene- 
rally used  in  the  United  States. 


HALL      TYPE  WRITER.      CUT  EXACTLY  ONE-THIRD  IN  LENGTH  AND  WIDTH 
OF  THE  MACHINE.      STANDARD  SIZE. 
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[The  Editor  reserves  t^  himself  the  right  of  re- 
fusirg  a  reply  to  any  question  that  may  be  frivolous 
or  inappropriate,  or  devoid  of  general  interest. 
Correspondents  are  requested  to  bear  in  mind  that 
their  queries  will  be  answered  only  in  the  pages  of 
the  Magazine,  the  information  sought  being  sup- 
plied for  the  benefit  of  its  readers  generally  as  well 
as  for  those  who  have  a  special  interest  in  obtaining 
It.    In  no  case  can  any  reply  be  sent  by  post.] 

Subjects  in  "Amateur  Work." 
A  Grateful  Friend  writes  :—"  I  have 
had  sufficient  experience  of  men  who  are 
engaged  in  editorial  work  to  know  that  they 
are  largely  controlled  by  the  ordinary  feel- 
ings of  human  nature,  but  I  know  enongh 
of  their  difficulties  not  to  encourage  indi- 
vidual readers  in  kickiag  against  their 
decisions.  The  popular  impression,  how- 
ever, is  that  the  editor  is  a  stony-hearted 
and  eminently  inflexible  being,  whose  jiat 
is  like  a  decree  of  fate.  The  two  foregoing 
sentences  explain  why  your  recent  an- 
nouncements respecting  organ-building 
were  not  met  with  such  a  chorus  of  protest 
as  has  never  yet  assailed  you  from  myself 
and  many  others— a  host  that  it  would  be 
hard  to  number.  Yet  I  am  led  to  protest 
after  all,  and  that  requires  further  explana- 
tion. My  protest  is  provoked  by  the 
attempt  of  G.  G.  (Ealing),  to  hasten 
execution  before  sentence  has  well  been 
pronounced  on  myself  and  my  innumerable 
brethren.  Only  one  other  growl  at  the 
*  kist  o'  whussels '  had  previously  reached 
ns,  but  that  came  from  beyond  the  Tweed, 
and  excited  no  wonder.  We  know  well 
enough  that  the  organ,  as  being  the  '  deil's 
bagpipes,'  and  one  of  the  Genevan  '  idol- 
atries," is  not  yet  in  much  favour  with  the 
saints  who  possess  the  earth,  or  at  least 
till  it,  in  certain  parts  of  Great  Britain  ; 
but,  fortunately,  good  Scotchmen,  andeven 
good  Calvinists,  who  do  not  aspire  to  this 
inharmonius  sainthood,  are  growing  every 
day  more  plentiful.  If  G.  G.  is  not  of 
northern  origin  (which  I  doubt),  he  will 
find  it  a  wise  course  to  seek  a  permanent 
home  farther  north.  Nothing  contributes 
more  to  health  and  happiness  than  to  be  in 
harmony  with  one's  surroundings.  Per- 
haps G.  G.  is  less  a  hater  of  musical 
instruments  than  a  lover  'o'  the  warld's 
gear.'  Now,  while  Amateur  Work  aims, 
as  it  ought  to  aim,  at  helping  those  of  us 
whose  purses  are  shallow,  I  believe  it  was 
never  intended  to  take  the  place  of  the 
technical  journals  to  which  money-making 
workers  look  for  information  as  to  bow 
they  may  increase  their  gains.  For  Ama- 
teurs in  general  organ-building  is  not  profit- 
able ;  but  I  am  inclined  to  think  that  even 
you,  Mr.  Editor,  have  but  an  impcrf ect  idea 
of  the  part  which  the  papers  on  that  sub- 
ject, especially  those  of  Mr.  Mark  Wicks, 
have  played  in  giving  Amateur  Work  its 
present  reputation  and  circulation.  To  judge 
of  the  number  of  your  readers  who  peruse 
the  papers  with  intense  interest,  or  even  of 
the  number  actually  engaged  inturniDgthe 
instruction  to  practical  account,  you  must 
add  a  very  large  percentage  to  those  whose 
tames  make  a  show  in  the  query  column. 
A3  there  is  so  much  talk  just  now  about 
taking  votes,  I  should  very  much  like,  if  you 
would  name  a  term  of  three  months,  during 
which  every  real   supporter  of  Amatbub 


Work  (has  G.  G.  been  a  constant  subscri- 
ber?), should  be  invited  to  write  to  you, 
giving  a  vote  for  or  against  the  continuance 
of  papers  on 'Organ  Building.'  Then  take 
the  'ayes'  and  'noes,'  calculate  the  neu- 
trals for  yourself,  and  judge  if  am  over- 
rating the  importance  of  orgau-buildiug- 
in  the  estimation  of  your  readers.  But 
why  should  not  G.  G.t  if  he  is,  properly 
speaking,  one  of  *  ours '  at  all,  be  more 
rational  and  tolerant?  Velocipedes  and 
some  other  matters  treated  of  iv  Amateub 
Work,  are  to  me  an  abomination,  »■  it  I  can 
well  understand  the  delight  others  take  in 
them,  and  I  should  never  think  of  objecting 
to  so  much  of  your  space  being  occupied  by 
such  things.  In  conclusion,  then,  Mr. 
Editor,  although  I  intend  to  support  Ama- 
teur Work  while  it  aud  I  live,  whatever 
may  become  of  the  organ,  still  I  do  most 
strongly  protest  against  your  proposal  to 
exclude  any  further  good  papers  on  the 
subject  that  may  be  offered  to  you.  The 
only  plea  to  which  I  could  listen  with 
patience  (and  it  has  not  been  offered) ,  would 
be  one  like  this,  aud  this,  I  admit,  would 
have  a  sh»w  of  reason  in  it :  '  You  pipe- 
organ  people  have  bad  a  pretty  fair  time  of 
it,  and  other  keyed  wind  instruments  must 
receive  attention.  Further  papers  on  har- 
monium-building are  waiting ; '  or, '  we  have 
a  complete  series  of  good  practical  papers 
on  building  American  organs '  (a  great  de- 
sideratum, which  has  never  yet  appeared 
iu  any  publication),  'and  many  of  your 
brethren  will  be  as  much  taken  with  that 
as  you  are  with  the  more  old-fashioned 
instrument.' " 

E.  W.  S.  (Banstead)  writes:— "I  should 
like  to  say  that  I  have  taken  in  several  dif- 
ferent magazines,  but  never  one  so  good  as 
Amateur  Work,  and  I  cannot  understand 
why  some  people  grumble,  and  think  too 
much  is  being  made  of  any  one  particular 
subject,  because  it  does  not  happen  to  pos- 
sess any  particular  interest  for  them.  I 
think  there  are  enough  subjects  each  month 
to  suit  everybody.  No  one  can  make  every- 
thing at  once.  I  myself  am  following  out 
the  instructions  for  making  an  organ,  and 
when  I  have  finished  that,  I  shall  commence 
something  else.  Would  it  not  be  a  good 
plan  to  call  the  attention  of  some  of  the 
grumblers  to  the  number  of  correspondents 
that  write  and  ask  questions  on  this  sub- 
ject? Besides,  several,  I  have  no  doubt, 
who  take  an  interest  in  it  do  not  write  at 
all,  as  everything  is  so  explicitly  explained." 
[I  have  much  pleasure  in  giving  publicity 
to  the  foregoing  letters  from  A  Grateful 
Friend  and  E.  W.  S.  (Banstead).  I  think 
it  well  to  insert  them  in  e.rtenso,  to  show 
those  who  are  disposed  to  find  fault  with 
the  leDgth  of  the  papers  on  "  Organ  Build- 
ing for  Amateurs,"  that  there  are  many — 
perhaps  a  majority  —  of  the  readers  of 
Amateur  Work,  who  either  hail  them  with 
extreme  satisfaction,  or  are  content  to 
acknowledge  that  the  hobbies  of  all  readers 
must  be  treated  in  turn,  and  that  if  they 
have  no  fancy  for  some  of  the  subjects  that 
are  treated  in  the  Magazine,  yet  that  there 
is  something  in  each  Part  in  which  they 
can  take  an  interest,  and  which  they  can 
work  out  practically  for  themselves.  Of 
course,  when  I  said  that  we  have  had  enough 


of  Organ  Building  for  the  present,  I  meant 
to  convey  the  idea  that  the  subject  must 
remain  in  abeyance  for  the  present,  not  that 
it  is  to  be  abandoned  at  once  and  for  ever 
On  the  contrary,  Mr.  Mark  Wicks  has  pro- 
mised to  write  a  paper  or  two  on  a  subject 
closely  akiu  to  Organ  Building,  which,  I 
hope,  will  appear  in  Vol.  IV.  For  my  own 
part,  I  may  add  that  I  have  long  recognized 
bow  impossible  a  thing  it  is  to  please  every- 
body, and  always  bearing  in  remembrance 
.aSsop's  charming  fable  of  "The  Old  Man 
and  his  Ass,"  although  I  carefully  note  and 
consider  all  suggestions  and  remonstrances 
that  are  addressed  to  me,  I  invariably  fol- 
low, as  far  as  lies  within  my  X'ower,  the 
course  that  seems  to  me  to  be  best  suited  to 
the  interests  of  the  readers  of  the  Magazine 
collectively,  and  the  well-being  and  general 
attractiveness  of  the  Magazine  itself. — Ed.] 
H.  A.  M.  (Kentish  Town)  writes  :— "  With 
regard  to  the  more  frequent  issue  of  Ama- 
teur Work,  I  should  certainly  like  to  see 
it  oftener,  and,  theref^e,  vote  for  a  fort- 
nightly issue." 

H.  C.  T.  (Carmarthen)  writes  :— "Iamuot 
without  reason  for  supposing  that  my  feel- 
ing with  regard  to  a  more  frequent  issue  of 
Amateur  Work  is  pretty  general  among 
those  who,  like  myself,  have  been  constant 
readers  from  the  beginning,  and  my  vote  is 
decidedly  in  favour  of  the  change.  My 
individual  feeling  would  be  that  the  Maga- 
zine should  be  a  weekly,  somewhat  reduced 
in  size,  ;number  of  engravings,  and  price; 
but,  for  a  variety  of  reasons,  I  venture  to 
suggest  that  a  trial  be  made  of  a  fortnightly 
issue,  keeping  the  size  and  price  as  at 
present,  or  as  near  to  that  as  other  conside- 
rations may  render  advisable." 

M.  W.  (Burnley)  writes:— "  With  refer- 
ence to  the  more  frequent  issue  of  Amateur 
Work,  my  opinion  is  that  the  present  mode 
of  issue  ought  to  be  maintained.  By  the 
majority  of  readers  its  contents  cannot  be 
thoroughly  digested  or  applied  in  lesB 
time.  I  myself  have  found  that  when  a 
magazine  comes  out  more  quickly  than  the 
matter  it  contains  can  be  thoroughly  read* 
it  is  neither  of  the  same  importance,  nor 
can  you,  in  many  instances,  overtake  the 
matter;  a  little  delay  is  a  good  appetizer, 
and  gives  zest  for  the  excellent  dishes  you 
provide  for  us." 

Binding  Parts  of  Amateur  Work. 

C.  B.  (Salisbury),— I  am  obliged  to  you  for 
your  suggestion  on  this  point,  but  I  find  its 
adoption  might  tend  to  confuse  the  binders, 
and,  further,  would  tend  to  increase  the 
cost  of  binding. 

Boilers  for  Model  Engines. 

T.  G.— For  the  boilers  of  model  engines 
sheet  copper  of  the  thickness  »f  No.  19, 
New  Standard  Wire  Gauge,  will  be  found 
suitable.  This  may  be  bought  at  from  JOd. 
to  Is.  per  square  foot.  When  hammer- 
hardened,  that  is  to  say,  beaten  with  a 
hammer  in  order  to  harden  the  metal,  this 
will  be  very  rigid,  and  it  may  be  double 
seamed.  Brass  for  bed  plates  will  also  cost 
from  10d.  to  Is.  per  pound,  but  in  order  to 
obtain  exact  price  of  sheet  brass  you 
should  specify  the  thickness  you  want.  I 
should  recommend  you  to  cast  a  bed  plats 
according  to  pattern. 
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Violin  Making. 

S.  M.  L.  (Godench,  Canada)  writes:— "I 
may  say  that  Amateur  Work  is  highly 
prized  by  me.  Tlic  articles  on  '  Violin  Making' 
ahno  are  well  worth  ten  times  the  subscript 
1ion(!)"  [I  commend  this  expression  of 
"foreign  opinion"  to  readers  who  have 
found  fault  with  the  space  devoted  to 
"  Violin  Making,"  u  Organ  Building,"  etc., 
etc.— Ed.] 

Tuning  Pianos. 

Corhelius  Nepos  writes :— "  Permit  me 
to  inform  G.  B.  (Vol.  III.,  p.  235),  that  in 
Vol.  XXVII.  (a.d.  1878)  of  the  '  English  Me- 
chanic," be  will  find  full  instructions  on 
how  to  build  a  piano.  2.  In  regard  to 
W.  W.  C.'s  comments  on  my  plan  of  tuning 
a  piano,  I  may  say  his  remarks  are  not  at  all 
to  the  point.  His  assertion  of  the  variable- 
ness of  tuning-forks  is  simply  bosh  !  If 
ordinary  care  is  exercised  they  will  last  a 
lifetime,  and  keep  perfectly  in  tune.  Of 
course,  if  he  heats  them  red  hot,  and  then 
puts  them  in  ice,  they  will  vary.  So  also 
would  a  brass  monkey  in  its  contraction 
and  expansion.  He  says  my  remarks  are 
singular,  solitary,  and  soulless.  Singular 
they  are,  because  they  are  original;  soli- 
tary also  because  they  are  new ;  but  soul- 
less they  are  not,  for  they  are  founded  on 
the  foiindation  of  true  science.  Where  the 
shoe  pinches  W.  W.  C.  is,  they  have  dis- 
closed n  trade  secret,  which  it  is  to  the 
interest  of  the  trade  to  keep  dark.  W.  W.  C. 
knows  well  that  in  tuning  a  piauo,  the 
tuner  first  tunes  a  basis  of  a  full  octave  of 
chords!  If  this  basis  is  correct,  the  tuning 
of  the  rest  of  the  piano  is  an  easy  matter. 
Now,  my  tuning-forks,  properly  modu- 
lated, give  that  basis,  and,  with  all  due 
deference  to  W.  "W.  C.  {a  professional),  I 
maintain  that  1  am  correct  in  practice, 
whatever  I  may  bo  in  the  mathematical 
tuning  of  a  piano.  Alas,  for  amateurs, 
when  mathematics  have  to  be  brought  into 
play,  to  instruct  them  in  piano  tuning.  I 
am  not  a  professional,  and  therefore  have 
no  interest  to  lose  or  gain  by  my  plan ; 
and  I  inust  confess  I  feel  surprised  that 
the  Editor,  usually  so  kind  and  courteous, 
chould  refuse  to  tell  T.  B.  T.  (Canine) 
the  address  of  a  maker  of  tuning-forks,  and 
refer  him  to  the  music  trade,  whom  he  must 
know,  will  place  every  obstruction  in  the 
way  of  his  procuring  correctly  modulated 
tuning-forks.  Trusting  W.  W.  C.'s  remarks 
will  not  deter  any  amateur  from  trying  my 
plan,  which  I  can  assure  them  is  not  a  fail- 
ure, as  W.  W.  C.  would  have  them  believe. 
W.  W.  C.'s  reasons  why  tuning-forks  will 
not  do  are— 1.  Because  they  vary  with  use  ; 

2.  They  vary  with  changes  of  temperature  ; 

3.  The  variation  of  different  notes  is  un- 
equal. Now,  in  theory  (mathematical)  this 
is  correct,  but  in  practice  it  is  not  so ;  the 
variation  being  so  minute  as  to  be  almost 
perfectly  indistinguishable  by  the  finest 
trained  ear.  Now,  amateurs  do  not  want 
theories  of  tuning,  they  want  fact,  and  not 
hair-splitting.  Perhaps  I  shall  bo  able  to 
catch  friend  W.  W.  C.  tripping  when  his 
promised  article  appears.  It  may  be  that  I 
shall  be  able  to  tell  him  something  about 
tuning.  Onethinglmay  say:  1.  All  stringed 
instruments  vary  with  temperature.  2.  The 
notes  vary  unequally.    3.  They  vary  with 


use.  If  his  argument  is  worth,  it  is  rot 
advisable  to  have  a  piano,  or  to  put  one  in 
tune,  because,  mathematically,  no  piano 
made  keeps  perfectly  in  tune  for  five 
minutes  after  it  is  tuned,  and  not  one  tuner 
in  ten  thousand  can  tune  a  piano  perfectly 
and  mathematically  true.  Alas  for  W.W.C. 
Incidit  in  Scyllam  qui  vultvitare  Charybdim." 
[Although  it  may  in  some  measure  blunt 
the  point  of  your  remarks,  it  is  only  just 
to  W.  W  3.  that  I  should  say  that  he  is 
not  "  in  „ne  trade,"  and  that  his  comments 
are  made  merely  as  an  amateur.— Ed  ] 
Organ  Building. 

Not  to  be  Beatfn  —  Without  seeing 
your  reed  pipes,  it  would  be  difficult  to  say 
what  is  the  cause  of  their  so  soon  going  out 
of  tune.  .Look  to  the  wedges,  and  see  that 
they  fit  tightly,  so  that  the  tongues  cannot 
slip.  Also,  see  that  the  tuning  wires  act 
properly,  and  are  not  loose.  Reed  pipes  are 
very  susceptible  to  sudden  changes  in  at- 
mospherical surroundings.  Above  all,  do 
not  blow  through  these  pipes  with  your 
breath,  as  such  a  practice  simply  means 
total  ruiu  to  the  article.  Bent  or  damaged 
tongues  cannot  be  expected  to  answer. — 
[M.  W.] 

Oboe. — Tour  plan  for  placing  the  Unison 
coupler  under  the  lower  keyboard  will  work 
very  well.  Octave  couplers  are  sometimes 
constructed  in  a  similar  way,  where  there  is 
but  little  room  over  the  keys.    As  this  plan 


UNISON  COUPLER  UNDER  LOWER  KEY- 
BOARD. 

A,  Great  Key;  B,  Swell  Key;  C,  Great 
Backfall ;  D,  Swell  Backfall ;  E,  Unison 
Coupler  Backfalls  ;  F,  F,  Unison  Coupler 
Stickers  (made  to  rise  and  fall). 

may  be  useful  to  many  who  desire  to  use 
two  sets  of  keys  of  equal  length,  I  give  a 
sketch  of  it.  It  will  be  seen  that  it  is 
worked  by  the  front  of  the  great  keys  press- 
ing down  on  a  sticker,  in  the  same  way  as 
the  harmonium  keys  act  on  the  pallet 
stickers.— [M.  W-] 

I.  S.  M.  {Kensington). — You  appear  to  be 
under  a  misapprehension  The  wind  trunks 
tothe  pedalorgan  sound-boards  are  not  con- 
nected in  any  way  with  the  manual  wind- 
chest,  but  only  to  the  bellows.  Your  best 
plan  will  be  to  weight  the  bellows  with  any- 
thing available,  such  as  books,  etc.,  till 
the  required  pressure  is  gained.  Then 
weigh  the  books,  and  purchase  a  similar 
weight  of  metal,  or  York  stone  weighting. 
—  [M.  W.] 

E.  E.  L.  (Dublin).— 1.  It  is  at  the  lower 
edge  of  the  upper  chamfer  that  the  voicing 
nicks  commence,  consequently  they  only 
penetrate  the  chamfer  very  slightly.  2. 
The  plan  of  making  the  nicks  converging  is 
distinctly  stated  to  be  an  alternative  plan. 
3.  The  height  of  the  triangular  opening  for 
the  upper  lip  should  be  regulated  according 


to  the  size  of  the  pipe.  You  could  easily 
make  a  scale  for  it,  if  you  desire  one.  Draw 
a  sloping  line  at  the  side  of  your  pipe  scale» 
setting  it  off  about  3fc  inches  at  4  foot  C,  and 
H  inches  at  1  foot  C,  and  continue  it  down. 
Draw  the  lines  of  each  pipe  diameter  right 
through,  and  you  will  then  have  a  scale  for 
the  height  of  the  triangular  opening  of  each 
pipe.— [M.  W.] 

Shaving  Paste.— Your  query  is  unin- 
telligible.—[M.  W.] 

Bennett's  Battery. 

E.  E.  P.  (Bury  S*.  Edmunds.)— With  re- 
gard to  this  battery  perhaps  the  following 
will  help  you.  Materials  :  Tin  cans  or 
pots  of  any  size  for  outer  cells.  Inner 
cells  of  porous  earthenware  with  tops  well 
soaked  in  paraffin.  Saturated  solution  of 
caustic  soda  or  of  caustic  potash.  Zinc 
rods  or  cylinders.  Iron  borings.  Elements: 
Positive  element,  zinc  rod  in  solution  of 
caustic  alkali  sealed  in  porous  cell.  Nega- 
tive element  :  iron  borings  or  cuttings 
filling  up  space  between  sides  of  porous 
and  outer  cell.  Leading-off  wire  soldered 
to  outer  cell.  E.  M.  F.  per  cell  1"5  volts, 
suitable  for  electric  bells  and  for  tele- 
p  hones. 

Rust  Preventive. 

Loco  writes:— "With  reference  to  the 
prevention  of  rust  (Amateur  Work,  Vol. 
II.,  p.  399),  I  have  found  blue  or  mercurial 
ointment  the  best  preparation  for  keeping 
polished  iron  and  steel  articles  free  from 
rust,  especially  during  our  four  months' 
rain  here  (namely,  India),  and  that  when 
the  ointment  is  wiped  off,  not  a  speck  of 
rust  appears." 

Asbestos  Fire. 

T.  J.  B.  (Newcastle-on-Tyne).— The  ma- 
terial is  placed  above  the  burner,  and  the 
heat  and  flame  of  the  gas  soon  makes  it  red 
hot.  Mr.  Batemen,  of  Sigh  Holborn,  E.C., 
will  supply  you  with  material  and  any  infor- 
mation respecting  asbestos  fires.  For 
instructions  on  fitting  gas-pipes  and  burners 
for  gas  fires,  see  "  Practical  Gas-Fitting," 
in  Vol.  I.  of  this  Magazine. 

Cement  for  Uniting  Iron  and  Wood. 

E.  L.  H. — A  mixture  of  four  parts  of  good 
glue,  such  as  is  used  by  carpenters,  and  one 
part  of  Venice  turpentine,  is  said  to  form  a 
useful  cement  for  uniting  iron,  or  indeed, 
any  metal  or  stone  to  wood. 

Compound  Microscope. 

Aqua  hopes  that  Mr.  Eichard  Thompson 
will  treat  his  present  subject  to  the  fullest 
extent.  Hesays,  "  I  have  great  pleasure  in 
following  him  in  his  papers.  I  have  made 
all  the  patterns  that  he  describes,  and  I  find 
his  instructions  so  plain  and  simple  that  it 
would  be  needless  to  look  for  "better.  The 
"  Cheap  and  Useful  Microscope,"  by  O. 
Beckerlegge  is  something  of  a  makeshift. 
I  find  abetter  and  as  easy  a  design  as  O.B.'s 
in  "Design  and  Work,"  Vol.  III.,  Nos.  14, 
16,  19,  for  Sept.  8,  22,  and  Oct.  13,  1877.  I 
give  the  numbers,  so  that  any  reader  of 
Amateur  Work,  who  likes  to  do  so,  can 
refer  to  them.  [Mr.  Beckerlegge's  Micro- 
scope, which  is  easily  made,  is  intended  for 
amateurs  who  are  not  skilful  enough,  or  not 
possessed  of  the  necessary  appliances  to 
make  the  more  elaborate  instrument  de- 
scribed by  Mr.  Thompson.— Ed.] 
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Hints  to  Fret-Sawyers. 
J.  F.  T.  Bailet  writes  :  —  "I  notice 
several  of  your  correspondents  have  given 
their  experience  on.  the  matter  of  repro- 
ducing' fret-work  designs.  I  have  "been  in 
the  habit  of  obtaining  copies  of  my  patterns 
for  future  use,  in  the  following  manner. 
Anything  of  value  in  '  Fret-work/  I  invari- 
ably produce  in  duplicate,  as  it  is  as  easy — 
if  not  easier,  paradoxical  as  that  may  seem 
— to  cut  two,  as  one  piece  of  wood,  with 
any  treadle  machine.  Between  the  tw,o 
pieces  of  wood  to  be  cut,  I  lay  a  sheet  of 
any  coloured  paper  (to  be  bought  at  any 
stationers,  under  the  name  of  ( surface 
paper'),  and  screw  together.  It  will  be 
found  after  the  pattern  affixed  to  surface  of 
upper  piece  has  been  all  cut,  and  the  pieces 
of  wood  separated,  that  a  perfect  copy  has 
been  cut  in  the  surface  paper,  with  edges, 
equally  as  clean  as  the  sharpest  knife  could 
make.    This  uced  pattern  can  then 

be  gummed  or  pasted  down  on  any  plain 
paper  for  future  use,  when  a  repetition  of 
above  modus  ope:  andi  can  be  aga  n  adopted 
for  other  copies ;  or,  indeed,  several  copies 
can  be  obtained  on  first  cutting.  Of  course, 
the  plan  could  be  reversed  with  equal 
results,  by  cutting  plain  paper  between  the 
wood,  and  fixing  it  to  coloured  paper  after- 
wards. This  plan,  all  fret-workers  who  try 
it,  will  a?ree  is  at  least  more  simple  and 
less  troublesome  tban  any  of  the  schemes  I 
have  seen  propounded  in  "Amateurs  in 
Council." 

J.  A.  H.  (Askeaton)  writes  :— "  I  have  so 
successfully  employed  an  original  device  for 
the  multiplication  of  fret-work  designs, 
that  I  feel  great  pleasure  in  submitting  it  to 
the  consideration  of  my  brother  amateurs. 
Most  people,  I  presume,  have  got  an  iron 
copying-press,  such  as  is  used  in  banks  and 
business  houses  for  copying  letters.  It 
was  this  machine  which  first  suggested  the 
plan  to  me.  Taking  the  original  design, 
paste  or  glue  it  to  your  wood,  and  saw  the 
design.  Then  remove  the  paper  any  way 
you  think  best.  Don't  mind  if  it  comes  off 
in  bits,  you  won't  need  it  again.  When 
your  piece  of  fret-workis  clean  and  smooth, 
prepare  as  many  sheets  of  white  paper  as 
you  want  copies  of  the  design,  and  have 
them  ready  to  your  band.  Dip  a  bit  of  soft 
rug  into  any  kind  of  wood-stain,  {I  generally 
use  Stephen's  oak  or  walnut,)  and  just  wet 
the  face  of  the  piece  of  fretwork  with  it. 
Gently  lay  one  of  your  sheets  of  paper  on 
the  top  of  it,  put  a  ply  of  folded  news- 
paper over  that,  pop  it  into  your  press,  one 
fclight  squeeze,  and  lo  !  you  have  a  faithful 
and  exact  copy  of  your  fret-work.  As  fast 
as  you  can,  just  dab  the  surface  with  a  little 
stain,  and  lay  on  another  sheet,  so  fast  can 
you  roll  off  copies,  even  ad  infinitum.  The 
stain  does  not  do  the  wood  the  slightest 
harm,  and  all  traces  of  it  disappear  under 
the  application  of  a  little  hot  water.  I  may 
mention  that  I  have  u*ed  this  plan  with  the 
greatest  success  in  the  making  of  several  of 
the  very  beautiful  designs  contained  in 
former  parts  of  Amateur  Wore,  notably, 
the  '  Lily  Overmantel,'  and  a  very  e!abo- 
rate  epergne." 

F.  E.  W.  writes:—"  Seeing  again  in  your 
March  part  another  somewhat  clumsy  piece 
of  advice  concerning  the  transfer  of  fret- 


work designs  to  the  wood,  I  am  surprised 
that  none  of  your  various  correspondents 
have  mentioned  the  fact  that  the  originall 
designs  can  be  saved  for  use  many  consecu- 
tivo  times  by  the  simple  expedient  of 
tracing  the  design  from  the  original  [copy 
directly  upon  the  wood,  by  means  of  a 
sheet  of  ordinary  black  or  blue  '  carbon- 
paper.'  As  an  amateur  fret-carver  I  have 
employed  this  method  for  nearly  twenty 
years  past,  and  with  invariable  success. 
The  marks  left  on  the  wood  can  be  very 
easily  removed  with  sand-paper,  and  the 
original  copy  of  the  design  is  practically 
uninjured,  and  can  be  used  again  and  again 
until  thoroughly  worn  out.  I  hope  that  this 
simpler  method  may  lighten  the  labours  of 
some  other  amateurs." 

J.  "W.  P.  writes :—"  Having  seen  in  the 
last  few  numbers  of  Amateur  Work  the 
different  modes  of  taking  copies  of  patterns, 
and  having  tried  tbem,  but  not  having  seen 
any  which  come  up  to  my  way,  I  venture  to 
give  my  ways  of  doing,  which  certainly  take 
up  more  time  in  doing,  but  I  feel  amply  re- 
paid by  the  difference  in  how  the  pattern 
looks  when  finished,  and  also  in  having  saved 
my  original  design.  I  have  two  ways  :  one 
for  a  single  copy,  and  the  other  for  as  many 
as  are  required.  For  the  former,  I  simply 
fix  my  design  with  pins  on  a  board,  and  fix, 
by  the  same  means,  a  piece  of  thin  white 
paper  over  it  (the  design) ;  mark  in  the 
outlines  with  a  fine  pencil,  and  then  colour 
in  between  them,  and  I  have  a  design  quite 
equal  to  the  original  for  working  purposes, 
and  I  have  also  saved  my  original  design. 
No.  2  mode.  By  copying  press :— Use  an 
ordinary  copying  press,  such  as  "  Windle's  " 
(Wilson's  Process).  Ink  over  the  design 
—with  the  specially-prepared  ink  used  for 
copying — with  a  small  brush.  Then  damp 
the  preparation,  dry  it,  lay  on  the  design, 
and  take  as  many  copies  as  wanted  from  the 
negative."  [The  writer  of  the  above  has 
sent  specimens  of  copies  taken  by  the  heel- 
ball  process,  and  by  the  methods  he  de- 
scribes above,  and  I  am  bound  to  say  that 
the  outline  of  J.  W.  P.'s  copies,  which  are 
made  from  a  portion  of  the  supplement  con- 
taining designs  for  the  "  Alhambra  Five 
o'Clock  Tea  Table,"  given  with  Part  IV.  of 
Amateur  Work,  are  far  clearer  and  better 
defined  in  outline  than  that  taken  by  rub- 
bing with  heel-ball;  but  I  think  the  paper 
he  uses  for  the  heel-ball  process  is  too 
smooth  and  hard  in  texture  to  get  a  good 
impression,  such  as  one  gets  from  brasses. 
-Ed.] 

H.  G.  (Rochdale,  Zanc.)  writes: — "Having 
seen  several  hints  to  fret -sawyers  in  Ama- 
teur Work  about  the  transferring  of  the 
designs  and  multiplying  them,  I  will,  with 
your  permission,  give  you  my  plan.  I  get 
some  transferring  cloth  (not  paper)  such  as 
is  used  by  architects,  and  transfer  my  de- 
sign to  it,  by  the  use  of  the  black  carbon 
paper  put  underneath.  Having  got  the  de- 
sign on  the  cloth,  and  my  wood  ready  for  the 
design,  I  then  transfer  the  design  to  the 
wood  by  the  aid  of  the  carbon  paper,  just  in 
the  same  way  as  I  did  to  [get  the  design  on 
the  cloth.  Thus,  you  see,  I  get  the  design 
on  the  wood.  I  have  no  steeping  of  the 
wood  in  hot  water,  or  scraping  the  design 
off  the  wood,  but  it  is  ready  for  use  at  once, 
and  the  design  on  the  cloth  will  last  a  very 


long  time  ;  in  fact,  before  I  found  out  the 
use  of  cloth,  the  paper  designs  lasted  me  a 
ong  time,  but  I  ftnd  the  cloth  better." 
Fret-Saw  Blades. 
J.  O.  K.  (Broughton-in-Furness).  —  The 
saw  blades  that  you  purchased  of  Messrs. 
R.  Melhuish  and  Sons,  at  Is.  per  dozen,  post 
free,  and  of  which  you  say,  "  Now  they  are 
come  I  do  not  know  what  to  make  of  them, 
for  they  are  as  fine  as  horsehair,"  are  in- 
tended for  fret-sawing,  and  must  be  used 
with  a  fret-saw  machine,  or  with  a  bow 
handle  or  saw-frame.  These  saw-frames 
may  be  obtained  up  to  16  in.  in  depth, 
measuring  from  the  saw,  when  inserted,  to 
the  back  of  the  frame.  A  saw-frame,  6  in, 
by  4  in.,  costs  about  2s. 

Griffin's  Fret- Saws. 
H.  A.  M.  (Kentish  Town)  writes  :  — "  I  have 
tried  Griffin's  fret-saws  and  have  lately  been 
cutting  through  two  half- inch  pieces  of  wood 
at  the  same  time,  and  the  saws  have  an- 
swered splendidly.  I  shall  never  use  auy 
others." 

"Hibernia"  Fret-Saws. 
F.  K.  E,  (Rock  Ferry)  writes:— "I  am 
rather  surprised  to  find  that  though  several 
fret-cutters  praise  the  '  Griffin  '  blades,  no 
one  has  yet  made  any  mention  of  the 
'  Hibernia*  saws.  I  have  tried  both  kinds, 
and  find  that  good  as  the  '  Griffins '  are,  the 
*  Hibernia  *  are  as  much  superior  to  them, 
as  they  are  to  the  ordinary  German  saws. 
I  can  cut  J- inch  stuff  with  very  little  more 
difficulty  than  I  used  to  cut  5-inch  with  the 
German  saws.  These  blades  can  be  obtained 
at  Mr.  J.  J.  Havley's,  Old  Haymarket,  Liver- 
pool, at  4s.  6d.  per  gross.  I  can  confidently 
recommend  this  gentleman  to  my  '  brother 
chips  '  of  Liverpool  and  district,  as  they  will 
not  only  procure  all  kinds  of  tools  there 
cheaper  than  at  any  other  house  I  know  of, 
hut  will  be  served  with  courtesy  and  des- 
patch. Mr.  Harley  will  also  exchange  any 
tools  found  unsatisfactory,  and  undertake 
smill  ironmonger! ng  and  forging  jobs, 
including  grinding  and  setting  tools,  at  a 
small  charge.* 
Fret-Sawing  Patterns,  Bronzing,  etc. 

Bing. —  (1)  If  you  will  look  in  "Amateurs 
in  Council,"  under  the  heading  "Hints  to 
Fret-Sawyers,"  you  will  find  many  valuable 
suggestions  for  taking  patterns  for  fretwork 
from  the  work  itself,  after  it  is  cut.  (2) 
You  do  not  say  what  coloured  bronzing  you 
wish  to  produce  on  brass.  Tell  me  this,  and 
I  will  give  you  a  recipe  for  the  colour  you 
require  ;  for  example,  there  is  black  bronze, 
blue  bronze,  orange  bronze,  etc.  (3)  You 
will  gain  much  useful  information  on  gild- 
ing from  the  papers  entitled,  "  The  Art  and 
Mystery  of  Gilding,"  that  have  appeared  in 
this  Yolume. 

Soap-Making  at  Home. 
J.  H.  (Radclij}'e).—1.  Any  kind  of  grease 
will  do  for  making  soap  by  the  cold  process. 
The  waste  of  the  house,  when  saved  in  suffi- 
cient quantity,  is  good  enoagh.  2.  Sapo 
Secttndus  will  tell  you  where  to  obtain  70 
per  cent,  caustic  soda,  and  give  you  any  in- 
foi'mation  you  wish  with  regard  to  materi- 
als, if  you  write  to  him  under  cover  to  the 
Editor  of  Amateur  Work.  3.  Your  soap. 
I  am  inclined  to  think,  requires  keeping,  to, 
render  it  hard  and  firm  to  the  touch. 
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"Griffin"  Mitre  Machine, 
H.  A.  M.  {Kentish  Town)  writes  :— "  With 
reference  to  the  *  Griffin  Mitre  Machine/ 
noticed  in  the  April  Part  of  Amateur 
"Work,  I  should  like  to  draw  the  inventor's 
attention  to  one  easily  remedied  drawback, 
viz.,  the  want  of  some  appliance  for  holding 
the  moulding1  perfectly  parallel  with  the 
sides  of  the  machine.  A  screw  could  easily 
he  inserted  in  the  side  to  effect  this,  and 
quite  prevent  the  possibility  of  an  uneven 
cut.  With  reference  to  my  letter  describ- 
ing a  shooting  arrangement  to  ho  affixed  to 
a  trying-plane,  I  may  also  state  that  I  in- 
tend making  a  set  of  blocks  for  shooting- 
boards,  with  edges  bevelled  at  different 
angles."  [I  shall  be  glad  to  have  a  descrip- 
tion of  these  blocks  for  publication  when 
you  have  made  them. — Ed.] 

taker's  Fret-Saw  Machine. 
E.  H.  H.  (Rock  Ferry)  writes:— "Some  of 
your  correspondents  have  sent  their  expe- 
rience of  this  machine,  and  if  not  too  late 
I  will  add  mine.  I  was  induced  to  venture 
on  making  the  machiue  by  its  substantial 
and  practical  appearance,  and  by  the  account 
of  what  it  would  do.  I  cannot  say  I  saw 
clearly  how  the  result  was  to  be  obtained. 
The  slides  appeared  advantageous,  as  com- 
pared with  the  movable  arms  of  other 
machines,  but  I  oould  not  see  how  the  bow 
could  give  a  nice  return  action  to  the  saw. 
However,  I  had  faith,  and  commenced  to 
build,  but  not  before  I  had  seen  Mr.  Laker's 
correction  about  the  lower  arms.  I  also 
profited  by  the  very  valuable  suggestion 
of  your  Uanrwst  correspondent  to  key  the 
small  bearings,  which  I  made  much  stronger 
than  directed,  and  as  they  were  movable  I 
dispensed  with  the  cap.  Being  but  a  novice, 
I  used  screws  throughout,  so  as  to  preserve 
a  retreat  in  case  of  mistake  in  the  details. 
For  the  supports  of  the  flywheel  bearings  I 
used  a  $  inch  iron  bolt,  driving  it,  after 
boring,  through  the  backbone,  and  screwing 
a  nut  on  to  the  other  end.  For  the  rest  I 
followed  Mr.  Laker's  directions.  In  the 
end  I  produced  a  very  solid  machine,  as 
steady  as  a  rock.  So  after  satisfying  myself 
I  had  done  all  that  was  required,  I  made  a 
trial,  and  s<">on  found  that  cutting  could  be 
done,  and  the  large  platform  to  work  upon 
a  luxury,  but,  as  I  thought  at  first,  I  found 
the  bow  a  weak  point,  there  was  too  much 
pull  and  too  much  vibration,  with  too  many 
breakages  of  saws  to  be  entirely  satisfactory. 
Now  I  am  going  to  tell  you  how  I  got  over 
this.  Igotapiecoof  India  rubber  from  an  old 
catapult,  the  ends  of  which  I  tied  firmly 
together  so  as  to  make  a  ring;  this  ring 
then  I  attached  to  my  knotted  string,  and 
on  the  other  side  to  a  piece  of  stout  string 
fastened  to  the  upper  slide.  After  this,  I 
tried  again— the  effect  was  magical,  the  bow 
became  a  silent  member  whose  main  func- 
tion was  to  hold  up  the  springy  rubber,  and 
the  whole  machinery  worked  with  the 
greatest  smoothness,  with  little  noise,  and 
first-rate  cutting.  I  have  worked  the 
machine  about  sir  months,  and  find  little 
wear  in  the  rubber,  a  point  I  was  doubtful 
about  at  first.  Since  I  have  substituted  for 
the  knotted  string  a  plain  one,  securing  it 
for  tension  to  a  button  of  the  kind  now  used 
to  fasten  the  cords  of  window  blinds,  which 
J.  placed  cm  end  of  bow  just  behind  slit  for 


striugs  ;  this  acts  splendidly,  allowing  the 
most  delicate  adjustment.  Finding  it 
inconvenient  to  get  to  the  lower  clamp  while 
working  owing  to  the  projecting  ledge  of 
table  I  constructed  the  top  anew,  in  two 
parts,  swivelling  each  on  the  rear  cross- 
piece  by  means  of  stout  wooden  pegs,  and 
making  saw-hole  &  in.  by  5  hi.)  by  a  small 
notch  on  each  edge.  I  can  therefore  swing 
my  table-top  apart  when  I  want  access  to 
lower  machinery.  When  the  leaves  are 
brought  together  for  work,  they  are  united 
by  two  dowel  pegs  on  one  edge  and  corre- 
sponding holes  on  the  other,  while  on  the 
outer  edges  they  are  secured  in  position  by 
a  button  on  each.  I  have  found  this  to  act 
very  well.  To  sum  up,  I  have  a  machine 
which  will  do  anything  that  a  fret-saw  can 
be  fairly  expected  to,  and  that  with  ease 
and  comfort.  Before  I  commenced  to  make 
it  I  had  given  up  fret-sawing,  my  experience 
with  one  of  the  old  pattern  not  being  suffi- 
ciently pleasant." 

Cleaning  Binding1  Screws. 

H.  G.  C.  (Carcavellos)  writes  : — "I  am  sure 
G.  E.  will  forgive]  me  if  I  trespass  on  his 
preserves  just  a  wee  bit,  especially  when  I 
tell  him  I  have  had  under  my  charge  some 
thousands  of  cells  during  my  wicked  life. 
Your  binding  screws  should  never,  or 
hardly  ever,  get  corroded.  When  you  set  up 
a  cell,  no  matter  what  kind,  take  a  bit  of  rag 
or  waste,  damp  in  petroleum,  and  carefully 
sponge  the  inside  of  jar  above  the  liquid^ 
and  the  binding  screw  as  well,  except  just 
at  the  point  where  it  makes  contact ;  or,  a 
better  thing  is  melted  paraffin  wax  brushed 
whilst  hot  on  anything,  will  preserve  it  from 
acid  fumes,  but  mind  the  places  where  con- 
tact has  to  be  made,  as  the  wax  is  one  of  the 
best  insulators,  and  consequently  one  of  the 
worse  conductors  of  electricity.  To  clean 
corroded  brasswork,  first  boil  for  ten  min- 
utes in  hot  water  containing  half  a  pound 
of  soda  to  the  gallon,  then  wash  in  clean 
water,  then  dip  in  dipping  acid  half  and 
half  of  H2  804  and  Ha  N03,  hook  the  bind- 
ing  screw  on  to  a  piece  of  copper  wire,  dip 
in  acid  till  you  see  it  turn  white  (about  a 
second),  now  throw  it  into  cold  water,  rub 
up  with  whiting,  hold  screw  on  bit  of 
wire,  warm  and  lacquer. — N.B.  Don't  fiuger 
your  brasswork  after  polishing  it,  as,  by  so 
doing,  you  leave  minute  grease  marks  which 
show  up  only  after  lacquering  is  completed." 
[I  am  sure  G.  E.  will  condone  the  trespass, 
and  reply  to  your  remarks  with  his  usual  ala- 
crity to  ventilate  any  subject  thoroughly,  if 
any  comment  seems  to  him  to  be  necessary. 
-Ed.] 

Induction  Coil,  etc. 

C.  H.  L.  (Stroud).— Not  the  slightest  ad- 
vantage will  be  gained  by  using  the  whole 
four  ounces  of  your  wire  on  a  coil  of  size 
given  in  February,  1883,  in  fact  otherwise. 
If  you  wish  to  utilise  the  whole  of  your 
wire,  make  the  core  ^B  in.  diameter,  and  3J 
or  3£  in.  long,  and  the  ends  $  in.  thick 
and  t  in.  diameter,  and  two  layers  of  22's 
for  the  primary.  About  thirty  sheets  tin- 
foil, about  o£  in.  by  3  in.  will  be  required 
for  the  condenser.  With  above  dimensions, 
if  carefully  made,  you  will  have  a  really 
good  induction  coil  capable  of  giving  a  J  in. 
spark  in  air.  One  cell  bichromates  with 
carbons  about  6  in.  by  1$  in.  (which  size  will 


suit  your  glass  jars),  and  immersed  about 
3.1  in.  the  solution,  will  work  your  coil  with 
perfect  safety.  In  winding  the  secondary 
wire  give  the  utmost  attention  to  insulating 
the  layers  one  from  another.  Do  not  solder 
the  platinum  on  the  "  make  and  break  " 
spring,  but  get  a  piece  of  rather  thick  wire 
and  rivet.  If  any  further  difficulty,  write 
again.    [Lebasi.] 

Wilks's  Red,  Brown  or  Yellow  Varnish. 
C.  F.  (Folkestone)  asks  where  Wilks's 
Varnishes,  recommended  by  W.  H.  K.  in 
page  189,  Vol.  III.,  of  Amateuk  Work,  can 
be  obtained.  It  is  manufactured  by  Mr. 
Maurice  Wilts,  Chemist,  Burnley,  who  will 
give  C.  F.  all  the  information  he  can  desire 
with  regard  to  its  use  and  price. 

Sizing  for  Black  Japan  Varnish. 

C.  F.  (Folkestone).— It  is  better  to  size 
wood  before  you  apply  any  kind  of  varnish. 
The  object  in  view  in  apply  re  the  size  is 
to  fill  the  pores  of  the  wood,  an  to  prevent 
any  undue  suction  of  the  varni^n,  which 
would  render  the  work  spotty  in  appear- 
ance. 2.  Size  is  cheap  enough.  There  is 
no  cheap  substitute  for  it,  but  you  may  use 
some  filling  before  applying  the  size,  and 
then  the  grain  of  the  wood  would  not  rise 
to  the  extent  you  mention.  For  sand- 
papering stained  work  before  sizing,  use  the 
finest  sandpaper  that  you  can  get.  3.  The 
subject  you  mention  cannot  be  treated  until 
I  can  find  someone  who  is  really  competent 
to  take  it  up. 

Cleaning  and  Corking  Bottles. 

Bacchus.— To  clean  wine  bottles,  chop  up 
a  large  potato  very  fine,  and  put  it  in  the 
bottle  with  some  warm  water,  and  shake 
the  bottle  rapidly  until  it  is  clean.  Borne 
use  shot  and  soda,  but  potato  is  even  more 
effectual.  To  cork  bottles,  you  must  buy 
a  cork-pressing  machine,  which  you  can 
get  at  any  ironmonger's.  Do  not  buy  cheap 
corks ;  the  best  are  soft,  velvety  to  the 
touch,  and  free  from  large  pores.  The 
squeezing  in  the  machine  before  insertion 
renders  them  more  elastic  and  causes  them 
to  fit  more  closely.  Any  wine  and  spirit 
merchant  will  show  you  the  machine  for 
squeezing  corks,  to  which  I  have  alluded. 
Enlargement  from  Photographic 
Negative. 

Pliers. — It  has  been  found  necessary  to 
answer  your  query  on  this  subject  by  a 
short  paper.  This  is  in  my  hands,  and  will 
appear  as  soon  as  the  press  of  matter  await- 
ing publication  will  admit. 

Home-made  Planes. 

Te  Whiki. — I  am  obliged  to  you  for  your 
offer.  I  have  an  article  already  in  type  on 
this  siibjeet,  but  if  you  like  to  send  a  paper 
for  consideration  on  the  planes  you  have 
made  for  your  own  use,  there  is  no  objection. 
Mechanical  Race  Course. 

A  Subscriber  from  the  First.  —  The 
Mechanical  Eace  Course  to  which  you  re- 
fer is,  I  believe,  patented;  if,  therefore,  you 
were  to  make  one  up  and  use,  say  at  a 
bazaar,  you  would  be  liable  to  au  action  at 
law.  You  could,  however,  purchase  one, 
the  smallest  size  costs  about  a  guinea.  You 
could  order  through  any  toy  dealer.— [D.B.] 
How  to  Dissolve  India-rubber. 

D.  S.  (Shepherd' a  .Bush).— You  will  find 
instructions  on  this  subject  in  pp.  195  and 
297  of  Vol.  II.  of  thi3  Magazine, 
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Coloured  Fires. 

M.  W.  (Burnley)  commenting  on  difficul- 
ties met  with,  by  A.  F.  S.  (Dresden)  with 
reference  to  the  manufacture  of  coloured 
fires,  writes:— "If  A.  F.  S.  had  got  his 
drugs  pure,  there  could  be  no  difference  in 
his  results  as  regards  them  firing,  either  in 
England  or  Germany.  No  wonder  they 
smell,  if  sulphur  is  an  ingredient.  I  hare 
seen  whole  audiences  set  coughing  by  using 
these  kind  of  fires.  I  shall  be  glad  to  assist 
A.  F.  S.  in  his  difficulty,  but  do  not  think 
ic  sufficiently  interesting  for  general  pub- 
lication." [Yes,  it  is  sufficiently  interest- 
ing for  general  publication,  and  I  would 
much  prefer  that  you  should  send  com- 
munications for  publication  instead  of 
offering  to  satisfy  the  inquiries  of  indi- 
viduals by  private  letters- — Ed.] 
De  Multls  Rebus. 

Jack  Leigh. — (1)  I  have  no  room  now  for 
an  exhaustive  article  on  the  Crystoleum 
process,  which  is  simple  enough  in  it&elf, 
and  a  mere  trick  to  produce  a  presentable 
effect.  (2)  Mr.  E.  H.  Allen  is  resting  from 
bis  labours,  but  you  must  allow  me,  as 
Editor,  to  be  the  best  judge  as  to  what 
should  and  what  should  not  appear  in  Ama- 
tece  Woek.  No  reader  can  expect  to  have 
the  whole  of  Amateur  Work  specially  de- 
voted to  his  own  pet  subjects ;  and  when 
the  pages  devoted  to  Violing  Making  have 
been  deducted  from  the  aggregate  num- 
ber, in  the  thirty  Parts  now  published, 
you  must,  or,  at  all  events,  ought,  to  have 
had  enough  to  interest  you.  (3)  Tot 
homines,  quot  tententice!  I  do  not  think  it 
necessary  to  issue  a  voting  paper  to  endea- 
vour to  ascertain  how  many  readers  do,  and 
how  many  do  not,  wish  for  a  more  frequent 
issue  of  the  Magazine.  The  Publishers  are 
the  persons  to  decide,  and  they  are  the  best 
persons  to  decide  in  a  matter  which  really 
affects  themselves  more  than  any  one  else. 
I  may,  however,  add  for  the  information  of 
yourself  and  others  who  have  written 
earnestly  arguing  in  favour  of  a  more  fre- 
quent issue,  that  the  matter  is  under  con- 
sideration. (4)  Thank  you  for  your  good 
wishes  for  mjself  and  the  Magazine. 

Spencer's  Instantaneous  Polish. 
H.  A.  M.  (KentuhTown) writes: — "Ishou'd 
like  to  call  attention  of  the  readers  of  Ama- 
teur Work  to  the  following  article : — 
1  Spencer's  Instintaneous  Polish,'  it  can  be 
obtained  of  the  maker  (a  picture-frame 
maker)  at  his  address,  93,  Pentonviile  Road, 
X.,  for  6d.  per  bottle.  The  modus  operandi 
is  as  follows  : — Saturate  a  piece  of  wadding 
with  the  polish  and  rub  the  work  briskly, 
and  a  looking-glass  surface  will  be  the  result 
almost  before  you  think  you  have  wetted 
the  surface.  I  can  get  a  better  surface  than 
with  any  French  polish  I  have  ever  used ;  and 
being  so  simple  an  operation  makes  it  still 
more  valuable.  No  finish  is  required,  and 
the  polish  being  applied  direct  from  the 
wadding  does  away  with  the  fuss  of  linen, 
flannel,  and  oil  necessary  in  French  polish- 
ing. For  U3e  in  the  lathe,  it  is  best  to  use 
an  old  piece  of  wadding  which  has  been 
used  for  the  polish  before,  as  it  prevents 
any  of  the  wool  catching  owing  to  the 
motion  of  the  work  in  the  lathe.  One  trial 
ia  enough." 


Surface-Plate. 
A.  C.  (Bristol)  writes:— "The  surface- 
plate,  for  making  which  E.  Thompson  gives 
directions  in  p.  197,  would  no  doubt  do  for  a 
short  time,  but  it  would  soon  lose  its  true 
surface.  A  piece  of  plate  glass  mounted  in 
a  frame  and  provided  with  a  cover,  is  the 
best  and  most  easily  made  substitute  for  an 
iron  surfaee-plate." 

Dead  Polish  on  Ebontsed  Wood. 
S.   G.  E.   (Dublin).  —  The  writer  of  the 
papers  on  "French  Polishing"  has  been 
asked  to  include  instructions  on  this  sub- 
ject in  his  articles. 

A.  C.  (Bristol)  writes  :— "  W.  G.  G.  (p.  191) 
wishes  to  know  how  to  do  dead  polishing. 
This  is  known  in  the  trade  as  dull  polish- 
ing, and  polishers  will  not,  as  a  rule,  give 
any  information  on  this  subject,  it  being 
something  of  a  trade  secret.  I  have  never 
done  any  dead  polishing  myself,  but  I  have 
seen  it  done,  and  I  will  describe  the  method 
if  required,  but  it  will,  no  doubt,  be  given 
in  the  articles  now  appearing  by  a  Profes- 
sional French  Polisher."  [Kindly  send 
your  version  of  the  process  prJ  bono  pub- 
lico.— Ed.] 

Pelishing  Floors. 
Loco  (who  writes  from  India)  calls  atten- 
tion to    the   remarks    on  this  subject  in 
Amateur  Work,  Vol.  II.,  p.  344,  and  says  : 
— "  I      have      polished 
floors  as  follows  :  First 
apply  beeswax  and  tur- 
pentine, and  then   rub 
the  floor  one  way  with 
half  husk  of    cocoanut 
with  fibre  attached,  as 
in  the  annexed  illustra- 
tion.   The  oil  in  the  nut 
does  the  polishing,    and    makes  floors  so 
slippery  that  one  can  hardly  dance  on  them." 
Imitation  of  Stained  Glass. 
E.  A.  E.  B.  (Oxford)  writes  :— "  Seeing  the 
remarks  made  by  C.   P.  W.  about  stained 
glass   (imitation),   I  beg  to  say  that  even 
ordinary    coloured    tissue    paper  fastened 
to    the    glass  with   paste   and  afterwards 
varnished  outside,  produces  a  good  effect 
when  arranged  in  triangles,  etc.,  the  black 
liues  to  imitate  leads  being  effected  by  fas- 
tening narrow  strips  of  black  silk  between 
the  pieces  of  tracing-paper.    I  believe  this 
would  be  even  cheaper  than  gelatine,  and 
the  effect,  if  done  well,  is  very  good." 
Gilding  on  Wood,  etc. 
A  Gardener.— The  process  of  gilding  is 
fully  described  in  the  papers  entitled  "  The 
Art  and  Mystery  of  Gilding,"  in  Parts  25 
and  27  of  this  Magazine.    Apply  to  the  oil 
and  colourman  for  gold  size  ready  mixed 
for  use,  and  for  gold  leaf  and  Dutch  metal. 
If  you  wish  to  ask  a  question  relative  to 
any  part  of  the  process    of    gilding  that 
you  do  not    understand,  Mr.   Stokes  will 
answer  it,  but  I  cannot    afford  space  to 
describe  the  whole  process  anew,  especially 
as  it  has  been  exhaustively  done  in  the  pre- 
sent volume. 

Drive  Well  Tubes. 
A.  B.  C— You  mean,  I  think,  the  "  Abys- 
sinian  Tube  Well,"  so  called  because  this 
mode  of  procuring  water  was  brought  pro- 
minently into  notice  in  the  Abyssinian 
War  of  1868.    The  proprietors  of  the  patent 


are  Messrs.  Le  Grand  and  Sutcliff,  Magdala. 
Works,  100,  Bunhill  Sow,  E.C.,  who  willgive 
yeu  information  respecting  the  cost  of  the 
wells  and  trial  borings. 

Headstone  for  Grave. 
M.  W.  (Burnley)  writes  for  Eishton's  in- 
formation— the  headstone  for  graves  that 
I  described,  is  made  by  Messrs.  Duckett  and 
Sons,  of  Burnley.    They  may  have  a  photo- 
graph of  it,  but  I  cannot  say. 
Lathe  WorH. 
A.  C.  (Bristol).— Mr.  Lukin  will  be  glad  to 
answer  any  question  on  the  subject.    Let- 
ters containing  queries  must  be  addressed 
to  the  Editor,  who  will  forward  them  to  the 
proper  quarters. 

Planing  Mahogany. 
A.  C.  (Bristol)  writes  :— "  In  reference  to 
this  subject  J.  W.  T.  (see  'p.  243)  probably 
has  some  very  good  wood,  and  I  must  dis- 
agree with  you  that  all  mahogany  should 
be  free  from  knots.  If  he  learns  to  use  his 
tools  properly,  he  will  find  that  there  is 
little  difficulty  in  working  the  hardest  and 
knottiest  mahogany  with  an  ordinary  beech 
plane ;  but  it  can  be  done  better  with  an 
iron  one.  J.  W.  T.  would  find  the  scraper 
a  useful  tool  on  the  stuff  he  has.  This 
is  a  tool  that  amateurs  do  not  seem  to 
know  much  about,  but  anyone  who  had 
once  used  it  would  never  finish  off  a  piece 
of  wood  without  it."  [I  said  that  "  mahog- 
any is  not  fit  for  cabinet  work  uuless  it  be 
free  from  knots."  J.  W.  T.  wishes  to  make 
a  desk  of  his  mahogany,  which  is  "very 
hard  and  knotty."  Surely  you  would  not 
use  wood  of  this  kind  for  the  purpose  that 
J.  W.  T.  has  in  view?— Ed.] 

Polishing  Pebbles. 
H.  G.  (Rochdale,  Lane.) —A.  very  clear  de- 
scription of  the  method  of  polishing  pebbles 
was  given  by  The  Thvth  in  the  March  Part 
of  this  Magazine,  to  which  I  must  refer  you i 
Motor  for  Latne. 
A.  M.  (Keighley).-(l)  As  soon  as  oppor- 
tunity offers,  and  I  have  room  for  the 
article,  Mr.  Edwinson  has  promised  to 
contribute  a  paper  on  a  Motor  for  a  Lathe  on 
the  same  lines  as  the  Griscom  Motor.  (2) 
The  indexes  to  Vols.  I.  and  II.  of  Amateur 
Work  are  issued  with  Parts  12  and  24  re- 
spectively ;  they  cannot  be  bought  sepa- 
rately. I  am  obliged  to  you  for  your  good 
opinion  of  the  Magazine.  When  you  say 
that  y<"<'i  would  not  think  it  dear  at  double 
its  pn.  e,  you  afford  strong  and  valuable 
testimoby  as  to  its  general  utility. 
Meerschaum  from  Potatoes. 
H.  C.  T.  (Carmarthen)  writes  :— "  Two  of 
your  readers,  Light-Keeper  and,  I  think. 
Chemicals,  discussed  the  possibility  of  mak- 
ing meerschaum  from  potatoes  some  months 
ago,  but  I  had  not  time  then  to  write  on 
the  subject.  From  a  back  number  (very  far 
back)  of  a  well-known  weekly  paper,  I  got  a 
receipt  for  this  purpose,  giving  all  the  de- 
tails, I  think.  If  the  gentlemen  here  named 
should  have  time  to  try  the  experiment 
(which  I  have  not)  I  hope  one  or  both  will 
write  to  me  under  cover  to  the  Editor.  It 
is  not  only  useless,  but  mischievous,  to  send 
such  a  thing  for  publication  in  our  Maga- 
zine before  we  know  whether  it  is  anything 
more  than  a  mere  sham."  [Any  letter  that 
may  be  addressed  to  your  initials,  to  my 
care,  shall  be  forwarded  to  you.— Ed.] 
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Useful  Tool  for  Amateurs. 

H.  W.  (Newton  Abbot)  writes  :— "  I  send  a 
sketch  of.  hatchet,  bevelled  on  one  side  like 
a  chisel — actual  size.  A  similar  tool,  but 
larger,  is  known  as  a  cooper's  hatchet,  or 
axe,  and  I  think  coach- builders  use  such  a 
one  as  I  send ;  but  I  have  never  seen  one  in 
a-carpenter's  shop,  and  I  believe  amateurs 
generally  do  not  know  of  it.    The  maker's 


HATCHET  BEVELLED  ON  ONE  SIDE  ONLY. 

name,  '  W.  Greaves  and  Sons,  Sheaf  Works. 
—Electric  Eoracic  Steel'  is  imprinted  on 
the  blade,  but  I  had  very  great  difficulty  in 
getting  one,  and  this  perhaps  is  sufficient 
to  show  that  it  is  not  in  much  use.  When 
ground  and  whetted  on  the  hone  to  a  sharp 
edge,  I  find  it  most  useful  in  cutting  to  a 
gauge  line  as  well  as,  and  more  quickly 
than,  a  chisel  or  saw,  and  in  all  cases  of 
roughing  down ;  also  often  as  a  substitute 
for  the  draw-knife."  [I  am  always  glad  to 
have  a  "wrinkle  "  from  you. — Ed.] 

INFORMATION  SUPPLIED. 

Clock  Repairing:. 
H.  G.  C.  (Carcavcllos) . — I  will  endeavour 
to  assist  A  Subscriber  to  the  best  of  my 
ability.  The  pivot  holes  are  worn,  I  pre- 
sume, and  require  rebushing;  first,  pur- 
chase a  few  pence  worth  of  "bouchons" 
from  any  watch  or  clockmakers'  requisite 
dealer  (Stockalls,  6,  Clerkcnwe'l  Road,  E.C) 
of  suitable  size,  tell  them  what  wanted  for, 
and  you  will  then  get  the  proper  thing ;  these 
are  small  brass  tubes,  or  brass  wires  with 
holes  through  them,  and  are  specially  made 
for  bushing.  Having  procured  them,  set  to 
work  and  broach  (-kl.)  out  the  pivot  hole  to 
such  a  size  that  the  boucbon  can  be  ham- 
mered tightly  in;  uow  set  up  the  wheels  in 
frame,  aud  try  if  hole  is  proper  distance — in 
other  words,  if  the  wheel  is  free.  If  hole  not 
true,  lay  hold  of  the  projecting  outside  tube 
with  a  pair  of  pliers  (Is.)  and  turn  the  pivot 
hole  until  wheel  is  free  and  gears  into  nest 
one  properly;  when  this  is  done,  unship  train 
again,  cut  off  the  boucbon  nearly  flush  with 
frame,  and  rivet  by  laying  the  frame  on 
riveting  stake  (Is-)— aflat-iron  inverted  will 
answer.  The  process  of  hammering  or 
riveting  it  will  burr  the  hole,  which  must 
be  carefully  broached  out  to  size  of  pivot. 
Now  countersink  the  hole  outside  frame  for 
retaining  oil  for  pivot;  this  can  be  done 
with  a  suitably  made  drill.  Now  your  dial 
is  "  not  a  brass  one,"  you  say.  What  is  it  ? 
Gold,  silver,  wood,  or  what  ?  It  of  wood,  it 
can  only  be  botched,  as  I  suppose  the 
enamel  is  off  in  patches.  If  made  of  metal 
we  shall  be  most  happy  to  assist  you  to 
regildor  resilvev  it,  but  you  must  be  a  little 


more    explicit   in    your    queries.     Is    the 
*'  stopwork  "  all  right  in  your  spring  clock  ? 
I  have  never  experienced  any  great  break- 
ings in  the  guts  I  have  put  in,  and  I  have 
put  in  a  good  many  in  my  time  ;  but  I  have 
often  had  clocks  with  guts  gone  brought 
me.  I  generally  find  the  gut  breaks  through 
their  being  carelessly  put  in.    Have  another 
try,  see  that  the  gut  (Gd.)  is  of  proper  size, 
i.e.,  fits  the  groove  on  fusee  nicely,  grease  it 
(gut)  with  good  oil,  wiping  it  with  a  greasy 
rag  until  it  is  nice  and  pliable,  suspend  a 
weight  on  it  for  a  day  to  take  out  kinks 
(mind  and  do  not  untwist  the  gut,  or  other- 
wise rujfls;  its  surface).    Well  soak  the  ends 
in  warm  water,  and  knot  into  barrel  and 
fusee  wheel,  when  ends  dry  wind  on  barrel 
without  any  kinks  or  twists,  and  I  trow — 
if  you  follow  these  details— you  will  not 
again  trouble  us  for  some  time.  By  the  way, 
there  is  another  point  in  this  which  re- 
quires special  attention :  examine  the  fusee, 
see  there  are  no  burrs  or  cutting  edges  over- 
wrapping   the  grooves,   also    see    that  no 
rough  projections  on  barrel.      The  other 
part  of  your  query  requires  a  little  thought. 
What  tools  have  you  ?    Suppose  you  can 
file  flat  ?    Is  the  game  worth  the  candle  ? 
In  first  place,  you  will  require  a  new  scape- 
wheel  (3s.  6d.)  for  dead  beat,  as  the  points 
or  teeth  are  set  in  opposite  way  to  those  of 
the  anchor  or  recoil  escapement.    I  shall  be 
pleased  to  help  you,  but  I  am  afraid  that 
escapement  and  pallet  making  is  scarcely 
within    the     range    of     Amateur    Work, 
[H.  G.  C.    very  modestly  asks  that   his 
reply  to  a  Subscriber's  query  shall  only  be 
used  in  event  of  no  other  being  forthcom- 
ing.   I  cannot  yield  to  his  request,  as  his 
remarks  will  be  helpful  to  many  readers  as 
well  as  to  him  for  whose  benefit  they  are 
written.     I  have  not  succeded  in  meeting 
with  a  writer  ou  Horology,  for  every  one  I 
have  asked  eeems  disinclined  to  take  up  the 
subject.     I  hope,  however,  to  have  some 
papers  eventually  that  will  be  to  the  point 
and  purpose.— Ed.] 

A.  B.  C.  writes  in  answer  to  A  Sub- 
scriber:—To  renew  the  dial  of  an  eight- 
day  clock,  if  it  is  painted,  a  little  whitipg 
and  soap  and  tepid  water  will  clean  it ;  but 
if  it  wants  repainting,  he  had  better  take 
it  to  a  clockmakers'  tool  shop  and  they  will 
get  it  done  better  than  he  could  do  it  him- 
self. To  bush  the  frame,  his  best  way 
would  be  to  get  some  bushe3  and  cut  off  a 
piece  the  thickness  of  the  frame,  chamfer 
both  sides  of  the  frame  and  tbe  piece  of 
bush  he  has  cut  off  (first  broaching  the 
frame  and  fitting  the  bush  in  very  tight 
from  inside),  and  rivet  it  by  resting  one 
side  on  a  flat  surface,  as  tbe  face  of  a  ham- 
mer, and  using  a  round  face  punch  (a 
round  or  square  piece  of  steel  with  one  end 
rounded  up  and  polished),  then  broach  out 
to  fit  the  wheel  pivot  tight  enough  without 
being  bound,  but  so  that  they  will  revolve 
freely  ;  in  riveting  in  the  new  bush,  let  the 
inside  of  the  frame,  where  the  shoulder  of 
the  pivot  rests,  be  on  the  hammer  face,  and 
the  punch  outside,  and  that  will  form  a 
chamfer  to  hold  the  oil ;  the  bushes  maybe 
purchased  in  all  sizes,  in  lengths  of  about 
two  inches  for  about  2d.  each  at  Messrs. 
Grimshaw  &  Co.,  35,  Gosucell  Road,  Clerken- 
■well,  who  will  paint  the  dial,  or  do  anything 
else    in  the  clock    line.      To    change    the 


escapement  is  not  so  easy,  and,  in  fact,  un- 
less you  are  well  up  in  practice  as  well  as 
the  theory  of  escapements,  I  don't  think  you 
would  succeed :  however,  if  you  think  you 
could  manage  it  I  shall  be  glad  to  give  you 
my  jexperience  ;  but  the  dead  beat  is  mere 
difficult  to  make  than  a  recoil,  as  you  must 
be  very  exact  in  marking  it  out  or  it  will 
not  go.  I  believe  wire  cords  are  made  for 
clocks,  but  not  seen  or  used  any  ;  and  if  it  is 
for  a  spring  clock  with  a  fusee  and  barreb 
I  would  advise  you  to  take  it  to  pieces  and 
have  the  fusee  cut  for  a  chain  which  would 
cost  a  little  more,  but  you  would  have  no 
further  trouble  with  it,  as  I  have  never  seen 
a  broken  chain  since  I  have  been  in  the 
trade  ;  the  chain  would  probably  cost  you 
about  Is.  per  foot,  and  the  cost  of  cutting 
the  fusee  would  be  about  Is.  I  am  sorry  I 
cannot  explain  things  better ;  but  if  there  is 
anything  more  I  can  do  for  you,  or  you 
don't  understand  the  above  directions,  I 
shall  be  glad  to  make  another  trial.  Hav- 
ing picked  up  many  wrinkles  from  Amateur 
Work,  I  shall  only  be  too  glad  if  I  can 
assist  others. 

Plane  for  Twisted  Shavings. 
Aqua  writes: — "I  think  ScoeBonio  can 
purchase  iron  planes  for  above,  in  any  iron- 
monger's or  tool  shop.  I  send  sizes  and 
sketch  of  one  I  made  for  myself,  and  use 
continually,  and  I  think  if  Scorboiuo  makes 
his  plane  to  the  above  it  will  work  well  aud 
give  satisfaction.  This  plane  can  be  made 
without  the  feet,  and  used  the  same  as  an 
ordinary  plane ;  but  for  borne  use  the  feet 
are  best.  You  can  stick  it  on  a  table,  or 
any  other  flat  place.  Notice  that  the  cut- 
ting edge  of  the  plane-iron  lies  at  an  angle 
of  35  degrees,  with  the  groove  or  guide  of 
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SKETCH  OF  PLANE    FOR    CUTTING 
TWISTED   SHAVINGS. 

pla  b.  The  two  feet  are  dovetailed  in 
across  the  plane,  and  two  pointed  wire  pins 
put  in  to  catch  in  table.  The  hole  marked 
a  is  the  outlet  for  the  shavings." 

B.ng  writes: — "Scorborio  can  get  the 
plane  he  requires  of  Mr.  Preston,  151,  Peri' 
tonville  Road,  N. 

A.  C.  (Bristol)  writes  :— "Scorborio  can 
get  the  plane  he  wants  at  most  American 
tool  shops.  But  it  can  be  made  by  anyone 
able  to  use  a  plane  and  chisel.  If  wished  I 
could  give  directions  for  making  one."  [T£ 
your  mode  of  making  the  plane  required  by 
Scorborio  seems  to  you  to  be  better  than 
that  suggested  above  by  Aqua,  you  may  send 
it,  but  if  yours  is  identical  with  Aqua's  it 
will  be  unnecessary  for  you  to  take  the 
trouble.— Ed.] 

Glass  Bottles  for  Furniture  Paste. 
Bing  writes  to  say  that  T.  T.  C.   (Ely) 
may  get  bottles  for  furniture  paste  of  Mr. 
Harris,  28,  Copenhagen  Street,  N. 
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Cabinet  for  Curiosities. 
Babky  George  sends  the  annexed  work- 
ng  drawings  and  the  necessary  explanation 
of  them  for  a  "Cabinet  of  Curiosities"  as 
desired  by  IT.  X.  N.  :— Fig.  1  represents  a 
wooden  bottom  of  octagonal  shape,  the  sides 
of  which  measure  1  foot  each ;  it  has  eight 
mortises,  in  a  direct  line  from  the  centre  to 
each  angle,  so  as  to  receive  the  tenons  of 
each  division  board,  which  are  shown  in 
Fig.  5 ;  it  has  a  square  hole  in  the  centre  to 
receive  the  end  of  Fig.  3.  Fig.  2  shows  top 
of  cabinet  (also  of  wood)  with  square  hole 
in  centre  to  allow  top  of  Fig.  3  to  pass 
through  ;  Fig.  2  will  thus  be  supported  by 
shoulders  of  Fig.  3  and  by  the  eight  divisions 
Bhown  in  Fig.  5.  Fig.  3  is  a  piece  of  wood 
octangular  in  shape,  each  face  being  1  inch 
wide,  and  3  feet  long;  in  each  face  a  groove 
\  inch  wide  is  ploughed  to  receive  the  re- 


mate  the  whole  firmer.  Fig.  6,  plan  of  shelf 
to  fit  into  division  supported  by  a  thin  slip 
on  each  side.  Fig.  7,  plan  of  drawers.  Fig. 
8,  top  to  be  screwed  on  upper  end  of  Fig.  3, 
eo  as  to  keep  Fig.  2  tight  down,  which  lat- 
ter figure  might  have  a  beading  run  round 
the  edge  to  overlap  and  give  a  finished  look. 
Fig.  9,  a  pedestal  2  feet  high,  top  slab  say 
2  feet  f  quare,  on  which  the  bottom  of  the 
cabinet  must  be  secured  by  screws,  say  one 
in  each  division.  Fig.  10,  a  sketch  of  one 
of  the  eight  faces,  containing  three  shelves 
7  inches  apart,  and  two  drawers  about  HJ 
inches  deep,  so  that  all  will  fit  into  a  vertical 
space  of  3  feet,  according  to  thickness  of 
stuff  used.  As  the  drawers  are  secured  by 
lock  and  key  the  "glass  need  not  reach  fur. 
therdown  than  to  the  lowest  shelf,  il would 
recommend  the  shelf  part  (which  can  be 
seen  through  the  glass)  to  be  covered  with 


Working  and  Polishing  Tortoiseshell. 
C.  F.  (Folkestone)  writes  :— "  In  answer  to 
A.  C.  (Cashel)  with  reference  to  the  work- 
ing and  polishing  tortoiseshell.  This 
material  may  be  cut  with  a  fine  tenon  saw, 
or  fret  saw,  and  the  scratches  and  rough- 
ness scraped  carefully  down  with  a  steel 
scraper,  or  piece  of  glass,  or  even  with  a 
sharp  penknife,  which  I  have  sometimes 
used  for  this  purpose.  It  must  then  be 
glass-papered  with  the  finest  paper,  and, 
lastly,  polished— first,  with  the  finest  emery 
powder  and  oil,  applied  with  a  piece  of 
flannel,  followed  by  dry  whiting,  and  finally 
by  rubbing  with  wash-leather  and  with  the 
palm  of  the  hand.  Tortoiseshell  will  bend 
to  any  shape  required  while  hot;  after 
having  been  steamed  or  dipped  into  boiling 
water,  and  when  cold  it  will  retain  the 
shape  to  which  it  hr„s  been  bont. 
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bate  or  tenon  cut  on  the  edge  of  Fig.  5.  It 
is  cut  with  a  shoulder  at  each  end,  from 
which  projects  ;a  square  tenon  at  the  bot- 
tom passingthroughFig.  1  and  entering,  say 
2  inches  into  Fig.  9 ;  at  the  top  there  is  also 
a  square  tenon  reaching  flush  with  tbe  up- 
per surface  of  Fig.  2,  and  terminating  in  a 
screw  to  fasten  on  Fig.  8.  Fig.  4  shows  three 
of  tbe  eight  faces  of  Fig.  3,  with  grooves, 
etc.  Fig.  5,  one  of  the  eight  divisions,  3 
feet  high,  having  a  double  rebate,  or  tongue, 
on  each  side,  and  a  small  tongue  on  lower 
end  ;  these  are  for  Fig.  3— the  second  double 
rebate  for  glass  on  outside,  and  tbe  small 
tongue  to  fit  into  mortises  cut  in  Fig.  1  - 
the  glass  will  extend  from  one  division  to 
another,  and  to  the  depth  of  the  three 
shelves,  being  secured  on  the  outer  edge  of 
each  division  by  a  piece  of  moulding,  which 
will  slightly  overlap  each  pane.  We  now 
have  framework  of  the  cal 
plete,  which  can  be  glued 
two  screws  from  the  botfc 
Bide  of  the    division  tongi^Kurill  t. 


blue  velvet  which  shows  things  off  well. 
Castors  would  render  the  cabinet  handy  when 
moving.  Each  division  has  three  shelves  and 
two  drawers,  a  total  of  twenty-four  shelves 
and  sixteen  drawers. 

Rheumatism. 
H.  G.  C.  (Carcavellos)  writes  in  reply  to 
J.  T.  P.  (Richmond):— "If  he  has  not  yet 
met  with  one  let  me  advise  the  poor  fellow 
(for  I  have  a  fellow  sympathy  with  him)  to 
try  flannels  wrapped  round  the  pare  af- 
fected. I  had  this  (rheumatics)  very  bad 
for  two  consecutive  wet  seasons.  This  year 
I  tried  this  remedy,  and  I  can  vouch  for  its 
success." 

Coloured  Swiss  Turnery. 

H.    G.    C.     {C  *»ca«oH9«)    writes :—"  If 

W.   H.  E.  has  i  ,,t  got  what  ho  wonts  m 

stains,  I  can  inform  him  that  the  best  plan 

wiss  Brown  Dye  from  a 

[rk.    The  brown  stain  is 

B  did  this/ and.  was  very 

pleased  wiih  ir< 


Blue  Lacquer  for  Tinwork. 

H.  G.  C.  (Carcavellos)  writes  in  reply  to 
E.  E.  L.  (Blackburn):— "  I  have  used  ordinary 
brass  lacquer  coloured  with  aniline  blue,  tin 
Bhouldbe  freed  from  grease  by  being  washed 
in  hot  water  and  soda  and  afterwards  dried 
in  sawdust,  and,  whilst  still  warm,  lac- 
quered. I  suppose  common  lacquer  will 
suit  you  ;  dissolve  orange  shellac  in  spirits 
of  wine  or  methylated  spirits,  strain  through 
muslin,  throw  sediment  away,  colour  to 
taste." 

French  Polishing. 

H.  G.  C.  (Carcavellos)  writes  in  reply  to 
O.  E.  A.  (Cambridge) :— "  I  have  used,  very 
often,  a  farthing  dip  with  powdered  chalk 
coloured  for  filling  in  grain,  nothing  better."  * 

A.  C-  (Bristol)  writes  in  reply  to  O.  E.  A. 
(Cambridga) ,— "  Suet  is  not  a  good  wood 
filler,  I  have  used  it,  and  do  not  like  it 
as  it  does  not  harden.  The  best  filler  I 
know  is  whiting  and  linseed  oil  well  rubbed 
in,  this  will  get  as  hard  as  stone  and  form  a 
good  surface  for  polishing  on." 
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Cement  for  Cork. 

H.  G.  C.  [Carcavellos)  writes  in  reply  to 
R.  E.  L.  (Blackburn)  :— "Let  R.  E.  L.  try 
good  cabinetmakers'  glue  boiled  in  milk  that 
has  bad  the  cream  taken  off,  warm  the  two 
surfaces  before  gluing." 
Instrument  for  Stretching  Trousers. 

T.  F.  P.  (Thames  Dittan)  writes  :— "  In  an- 
swer to  B.  H.  I.'s  inquiry  I  enclose  you  a 
sketch  of  a  trousers'  stretcher  which  I 
made  for  my  own  convenience,  a  is  a  board 
4  feet  6  inches  by  9  inches  by  i  inch ;  b  con- 
sists of  two  pieces  18  inches  by  2  inches  by 
J  inch.  The  lower  piece  is  screwed  on  to  a 
and  attached  to  the  upper  piece  by  a  hinge 
at  c  and  a  thumb-screw  at  d  ;  e  consists  of 
two  pieces  12  inches  by  two  inches  by 
i  inch  joined  together  by  a  hinge  and  a 


thumb-screw  like  B.  Fold  the  trousers, 
place  them  between  b  and  e  and  screw  up 
the  thumb-screws,  and  then,  with  a  stout 
string  (blind  cord  answers  the  purpose  very 
well),  attach  e  to  the  two  screws  a  and  f, 
thus  stretching  the  trousers  as  much  as  is 
wished.  If  B.  H.  I.  does  not  understand 
this  explanation  I  mil  endeavour  to  furnish 
him  with  further  particulars.  I  may  add 
that  Messrs.  Piatt,  Cranbourue  Street 
(corner  of  St.  Martin's  Lane,  W.C)  supply 
trousers  stretchers." 


INFORMATION  SOUGHT. 

Instantaneous  Lens. 

C.  P.  (Stone)  asks:— "If  any  readers  of 
Amateur.  "Work  have  tried  the  Instanta- 
neous Lens,  supplied  by  Messrs.  Lancaster 
&  Son,  Birmingham,  No.  378  in  their  cata- 
logue, will  they  kindly  give  me  their  opinion 
upon  its  working  qualities  ?  Also,  if  there 
is  any  way  in  which  zinc  trays  could  be  made 
to  answer  for  developing  trays." 


Spirit  Lamp  Brazing  Apparatus. 

S.  M.  L.  (Goderich,  Canada)  writes:— 
*(  Will  some  '  amateur  mechanic '  give  me  a 
sketch  of  a  brazing  apparatus  (spirit  lamp) 
large  enough  for  model  boilers  of  4  to  6 
inches  diameter  ?  " 

Fret-Saw  Attachment  for  Lathe. 

S.  M.  L.  (Goderich,  Canada)  writes:— "I 
have  a  24  inch  'Amateur  Lathe,'  American 
make,  drive  wheel  14  inches  in  diameter, 
and  pretty  heavy.  I  should  like  to  get  a 
design  or  two  for  fret-saw  attachment,  so 
that  I  could  cut  hard  wood  up  to  1  or  1| 
inches.  The  back  centre  is  rather  loose, 
especially  noticeable  when  doing  fine  metal 
work ;  a  little  pressure  of  graver  causes  it 
to  give,  sometimes  throwing  work  out  of 
'true.*  The  screw  is  not  a  good  fit;  it 
seems  to  me  that  there  is  too  much  play  in 
the  hearing.    "What  is  the  remedy?" 

Knlfe-Cleaning  Machine. 

Shaving  Paste  will  be  much  obliged  to 
any  amateur  who  will  tell  him  how  he  may 
make  a  knife -cleaning  machine,  for,  say, 
sis  knives  at  a  time,  with  drawings.  Any 
information  will  greatly  oblige  above. 

Perfumes. 

Shaving  Paste  wishes  to  know  if  any 
correspondent  can  give  some  recipes  for 
making  perfumes,  such  as  lavender  water, 
rose  water,  jockey  club,  etc.,  but  especially 
the  first. 

Bookbinding. 

H.  G.  C.  (Carcavellos)  asks:— "Will  the 
author  of  this  article  kindly  explain  the 
modus  operandi  of  putting  the  plough  knife 
in.  I  mean  how  is  the  knife  fixed  on 
plough?"—  [H.  G.  C.  should  have  specified 
the  article,  and  I  could  then  have  written 
to  the  author  for  a  reply.  I  am  in  doubt 
whether  he  refers  to  any  particular  paper 
on  Bookbinding  that  has  appeared  as  a  con- 
tributed article  in  Amateur  Work,  or  to 
the  remarks  of  some  correspondent  on  the 
subject  in  "Amateurs  in  Council."  lean- 
not  possibly  divine  what  or  which  may  be 
the  article  to  which  he  refers,  and,  to  pre- 
vent disappointment,  I  must  ask  all  my 
correspondents  to  be  very  exact  and  precise 
in  their  references.] 

Grinding  Taps. 
Chips  asks  : — "  Can  anyone  tell  me  how 
to  grind  taps  ?  " 


REPLIES  DEVOID  OF  GENERAL 
INTEREST, 
J.  V.  (Dublin). — The  papers  mentioned  in 
your  letter  will  be  published  in  book  form 
at  some  future  time  ;  but  it  is  not  in  my 
power  at  present  to  say  when  the  book  will 
he  ready,  or  at  what  price  it  will  be  issued. 


ADDRESSES  WANTED. 


Fret  Sawing  Machine. 

H.  B.  (Jarrow-on-Tyne)  is  requested  to 
forward  bis  name  and  full  address,  that  the 
name  and  address  of  J.  R-  (Llanrwst),  with 
whom  he  wishes  to  correspond,  may  be  for- 
warded to  him. 

Shavings  and  Ebony  are  requested  to 
send  their  names  and  addresses  to  the 
Editor. 


SALE,  PUECHASE,  OR  EXCHANGE. 

Persons  availing  themselves  of  this  Depart- 
ment  of  Amateur  Work  are  requested  to  note 
that— 

(1)  No  charge  will  be  made  for  the  insertion 
of  notices  until  their  number  be  such  as  to 
render  it  absolutely  necosary  to  do  so. 

(2)  Real  names  and  addresses  will  not  be  ap- 
pended to  7iotices,  but  those  who  send  them  must 
use  a  nom-de-plume,  and  append  real  name 
and  address,  that  applications  in  repl}i  may 
be  forwarded  with  as  little  delay  as  possible. 

('6)  Persons  writing  in-  reply  must  forward 
application  under  cover  to  the  Editor,  in  an. 
envelope  scaled  down,  with  a  Penny  Stump 
attached  in  the  upper  right  band  corner,  and 
the  nom- de-plume  of  the  person  to  whom  the 
letter  is  to  be  forwarded  in  the  lower  left  hand 
corner,  thus : — 


1  STAMP 
here.  ■ 

1  NOM-DE-PLUMR 
here. 

(i)  Letters  thus  marked  and  enclosed  -under 
cover  to  the  Editor  will  be  forwarded  imme- 
diately to  owners  of  articles  for  Sale  or  Ex- 
change, or  persons  wishing  to  purchase. 

Back  Parts  of  "Amateur  Work." 

Inistioge  wishes  to  purchase  Back  Parts 
of  Amatbur  Wore,  unbound.  When  writ- 
ing under  cover  to  the  Editor,  please  state 
price  and  condition. 

Castings  of  Bench  Lathe. 

J.  R.  (Edinburgh)  has  castings  of  a  com- 
plete Bench  Lathe,  2J  inch  centre,  and 
Compound  Slide  Rest,  which  can  be  easily 
worked  up  from  instructions  now  being 
given  in  Amateur  Work.  He  will  exchange 
them  for  Coil  and  Battery,  or  will  enter- 
tain offers. 

Tool  Chest. 

M.  W.  (Burnley)  has  a  Tool  Chest  for 
sale.  Cedar  wood,  best  condition,  3  feet 
8  inches  by  2  feet  2  inches  by  2  feet.  Lock 
and  key.  Moulding  round  top  and  bottom. 
Perfectly  clean.  Price  20s. 
Alarum  Clock. 

C.  M.  W.  has  for  sale  an  alarum  clock, 
which  being  set  to  any  required  time,  will 
strike  a  match,  ignite  a  lamp,  boil  water, 
make  tea,  coffee,  etc.,  pour  out  the  same, 
and  afterwards  awaken  tbe  sleeper  with  a 
bell.  Perfect  order.  Price  18s.  6d. 
Chemical  Chest. 

J.    S.    has    a    Chemical  Chest   for  sale. 
Statham's  No.  III.  ;  very  little  used,  and 
nearly  complete.    Wbat  offers. 
English  Mechanic  —  Works  on  Horo- 
logy, Turning-,  etc. 

H.  G.  C.  (Carca-ue/Zos)  wishes  to  know  if 
any  reader  of  Amateur  Work  has  got  for 
sale  any  odd  volumes  of  the  *'  English 
Mecbanic."  Also  any  works  on  Watch  and 
Clock  Making,  or  Holtzappfel's  works. 

Communications  rfckived  and  unavoid- 
ably hkld  ovbr. — W.  C  E.,  H.  A.  M. 
(ITeii({sbToum),TEWHiKi,A.F.S.  (Dresden), 
Lucius,  San  Francisco,  Coknelius  Nepos, 
Brum,  Auton,  W.  H.  P.,  W.  H.  B.  (Hull), 
Pitchpine,  J.  E.  (Edinburgh),  R.  A.W.  (Dub- 
lin), Gold  Size,  E.  A.  W.,  J.  F.  T.  Bailey, 
Youth,  Galvanism,  R.  L.  J.  (Horsington), 
T.  L.  (Hornsey  Road),  C.  E.  L.,  Jerfmiah, 
Festin.e  Lente,  J.  R.  W.,  A.  F,  H., 
J.  R.  G.,  H.  G.  B.  (Folkestone),  Philos, 
G.  E.  S.  (Tonbridge),  Nineteen  YbA.ua, 
J.  \Y.  C.  {Denmark  Hill),  Anxxous  Ama- 
teur, Amateub,  An  Amateur. 
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SUPPLEMENT  TO  AMATEUR  WORKMLLuSTRATED.-Part  XXXI.    June,  1884 


A- Panel.     Top  Compartment.     Left  Hand  Side- 


D.— Panel.     Third  Compartment.     Left  Hand  Side. 


E.— Four  Narrow  Panels  in  Third  Compartment.     Bight  Hand  Side. 


F.— Brackets 

supporting 

Shelves  at  side. 

N.B.— Four  of  these  are 

required,  two  on  right 

hand  side  and  two  on 

left. 


Given  ivitk 

AMATEUR    WORK,    ILLUSTRATED. 

Part  XXXI.    Jimu,  1884. 


»*.  For  Sketches  of  Framework  of  Cabinet,  ehewiag  its  Construction, 
and  Cabinet  when  Finished,  ate  pages  380,  381. 


G—  Brackets  at 
Top  of  Fourth  Compart- 
ment.    Left  Hand  Side. 

These  may  be  alike,  or 

differ  slightly,  as  shown  in 

Sketches. 


\W&*  E  W**1 


H.— Bracket-Piece.     Top  of  Fourth  Compartment.     Right  Hand  Side. 


K.— Panel  under  Fourth  Compartment.      Left  Hand  Side. 


L.— Bracket-Piece  under  Fourth  Compartment.      Right  Hand  Side. 


WARD,     LOOK.     4     CO..     WARWICK     HOUSE.     SALISBURY     SQUARE.     LONDON.     E  C. 
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THE  SCIENCE  AND  ART  OF  PIANOFORTE 
TUNING. 

By  W.  WELLINGTON  CONOLLY. 


I,— TEMPERAMENT— SOUND  AND  PITCH-THE 
M0N0CH0RD— SCALES, 

HEN  the  poet  animadverted  upon  "the 
man  that  hath  no  music  in  his  soul"  as 
being  capable  of  committing  all  sorts  of 
heinousness,  indulgence  in  which  would 
assuredly  terminate  in  an  untimely  and 
ignominious  exit  from  the  scene  of  his  enormities,  he 


octave,  the  piano,  from  the  fulness  and  richness  of 
its  tone,  its  large  capabilities,  and  its  comparatively 
moderate  price,  has  become  the  general  favourite  ; 
and  one  is  sometimes  almost  tempted  to  say,  become 
the  most  to  be  avoided.  For,  alas !  besides  other 
reasons  which  are  not  so  much  to  the  point,  it  is  not 
always  treated  as  it  deserves  to  be,  or  perhaps  from 
the  outset  it  is  not  (from  its  construction)  deserving 
of  as  good  treatment  as  it  may  receive  ;  or,  indeed,  it 
may  be  either  inconvenient  or  impossible  to  have  in 
the  tuner  just  when  wanted  ;  and  so  it  is  not  an 
uncommon  thing  to  be  invited  to  play  upon  an  instru- 
ment  for  which   the   owner   subsequently  offers  the 
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-GENERAL  VIEW   OF   INSTRUMENT. 
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FIG.  5. — END.      PLAN 
C       OF  INNER  FACE. 


FIG.  6.— ENI 
SECTION. 


FIG.    2. — LONGITUDINAL   SECTION. 
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FIG.  7. — CROSS  SECTION. 


FIG.  9. — 
WREST  PIN. 
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FIG.    8. — END 
OF   BELLY. 


FIG.   4. — UNDER   SIDE  OF   BELLY. 


THE   MONOCHORD. 

Refs.  to  Letters— A,  Chord  ;  B,  Belly  ;  C,  Back  ;  D,  Sides  ;  E,  Ends ;  F,  End  Blocks  ;  G,  Wrist  Pins  ;  H,  Sound  Holes  ;  I,  Bar  ; 
K,  Sound  Post;  L,  Inlaid  Piece  of  Steel  ;  M,  Mortise  ;  N,  Bridge  ;  O,  Hole  of  Wrest  Pin.  Scale— Figs.  2,  3,  4,  1  inch  to 
1  foot ;  Figs.  5,  6,  7,  8,  1^  in.  to  1  foot ;  Fig.  9,  full  size. 


must,  I  think,  have  had  in  his  comprehensive  ken  the 
being  that  could  have  listened  unmoved  to  a  per- 
formance (save  the  term  !)  upon  a  musical  instrument 
out  of  tune.  One  is  accustomed  to  hear  excruciating 
sounds  when,  at  a  concert,  the  orchestra  is  tuning  up  ; 
but  even  then  the  evil  is  not  entirely  unmixed,  for  bits 
of  delightful  melody  may  be  caught  in  between,  and 
there  is  the  harmony  in  store.  But  the  revels  of  a 
beginner  on  the  fiddle  are  not  equal  to  the  horrors  to 
be  produced  from  a  piano  out  of  tune,  for  these  can- 
not be  mitigated  by  the  most  expert  player,  and  the 
•listener  gets,  instead  of  the  richest  harmony,  the  most 
utter  cacophony. 

2.  Pianos  generally  found  more  or  less  out  cj  J.wte. 
—  Of   the    instruments    having  twelve    keys   to   the 


stereotyped  apology,  "  I  am  afraid  you  found  it  rather 
out  of  tune  ; "  to  which  the  player  is  inclined  to  reply 
in  the  words  of  Sam  Weller,  jun.,  "  I  rayther  thought 
that,  too."  Indeed,  it  is  the  rule  rather  than  the 
exception  to  find  pianos  not  in  perfect  tune. 

3.  Advisability  of  Owners  becoming  Tuners. — To 
guide  the  amateur  possessed  of  natural,  though  per- 
haps undeveloped,  ability,  in  tuning  his  own  piano- 
forte, and  to  enable  him  to  thoroughly  understand 
the  reasons  for  the  course  adopted  in  doing  so,  is  the 
object  of  the  present  paper,  and  of  those  which  follow 
it.  Every  possessor  of  a  piano  ought  to  be  able  to  do 
the  needful  in  this  respect.  In  large  towns,  where 
so  many  makers  and  vendors  have  their  houses,  it  is 
seldom  difficult  to  obtain  the  services  of  a  tuner,  more 
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or  less  efficient,  at  a  short  notice  ;  and,  the  cost  not 
being  great,  one  seldom  thinks  of  putting  one's  own 
instrument  to  rights.  Yet  even  in  this  case  the  ama- 
teur will  feel  a  pleasure  in  doing  what  is  wanted,  apart 
from  the  saving  in  cost,  although  this  is  now  increas- 
ing with  the  great  increase  in  the  number  of  trichords. 
In  the  country,  however,  it  is  different.  There  it  is 
by  no  means  easy  to  have  in  the  tuner  exactly  when 
required.  Tuners  are  scarce,  or  they  must  be  had 
from  the  nearest  town,  and  the  value  of  their  services 
is  enhanced,  or  the  cost  of  conveyance  is  a  material 
addition  to  the  charge  for  tuning  ;  and,  therefore,  the 
country  amateur  has  a  double  incentive  to  acquire  the 
ability  to  keep  his  pet  in  tune.  In  reality,  a  pianist 
who  could  not  tune  his  piano  ought  to  be  regarded  in 
exactly  the  same  light  as  a  harpist  who  could  not  tune 
his  harp  ;  the  two  cases  are  analogous.  In  both, 
the  tuning  is  effected  by  intervals,  and  the  source  of 
sound  is  a  stretched  chord,  which  is  lengthened  or 
shortened  as  it  is  desired  to  lower  or  raise  the  pitch. 

4.  Chief  Requisites. — Good  pianoforte  tuning  cer- 
tainly means  a  little  more  than  just  turning  a  screw 
and  striking  a  note  here  and  a  chord  there.  Still, 
the  requisite  theoretical  knowledge  and  mechanical 
skill  are  not  difficult  to  acquire  ;  and,  given,  a  sensi- 
tive or  "  good  "  ear,  and  a  delicate  hand,  anyone  may, 
with  a  little  practice  and  attention,  become  a  very 
good  tuner. 

5.  We  shall  first  deal  with  the  scientific  considera- 
tions affecting  the  question,  and  then  proceed  to  see 
how  the  lessons  deducible  therefrom  can  best  be  put 
into  practice. 

Temperament. 

6.  Imperfection  of  Intervals  in  a  perfectly-tuned 
Piano. — To  be  an  intelligent  tuner,  it  is  absolutely 
necessary  to  know  something  of  the  mathematical 
relations  which  exist  between  the  number  of  vibra- 
tions of  sounds  which,  when  produced  together,  are 
perfectly  consonant.  Without  the  ability  to  appreciate 
perfect  consonance  independently  of  artificial  aids,  it 
is  impossible  for  one  to  be  able,  with  satisfaction  to 
oneself,  to  tune  a  piano  perfectly  ;  and  yet  it  seems 
almost  paradoxical  to  state,  that  a  perfectly-tuned 
piano  does  not  give  out  a  succession  of  perfect  con- 
sonances. 

7.  Necessity  for  Temperament. — It  is  to  be  pre- 
mised that  pianos,  like  organs  or  harmoniums,  which 
have  only  twelve  semitones  to  the  octave,  do  not  and 
cannot  produce  all  possible  gradations  of  tone,  such 
as  are  attainable  on  stringed  instruments,  like  the 
violin  and  its  congeners,  or  the  slide-trombone  or 
trumpet  ;  or,  again,  those  quarter-tones,  which  give 
such  piquancy  and  peculiarity  to  Oriental  music,  and 
which  were  not  very  long  since  exemplified  in  the 
performances  of  the  Javanese  Gamelan,  at  the  Royal 


Aquarium;  or,  all  those  sounds  which, as  natural  scales, 
rise  from  the  different  notes  of  a  given  scale  used  as 
fresh  roots.  As,  then,  only  a  few  sounds  have  to  do 
duty  for  several,  it  is  clear  that  there  must  be  several 
cases  of  inaccurate  interpretation,  and  that,  in  order 
that  those  employed  may  be  "  generally  useful,"  some 
must  be  modified  to  such  extent,  and  such  extent 
only,  that  the  difference  between  a  modified  sound  and 
that  for  which  it  acts  as  a  substitute,  shall  be  so  slight 
as  not  to  render  itself  objectionally  appreciable.  This 
deviation  from  the  true  or  natural  sound  of  a  note  is 
called  Temperament. 

8.  Perfect  Intervals  only  Answer  Occasionally. — It 
will  presently  be  shown  that  the  intervals  between  the 
leading  consonances  do  not  exactly  measure — i.e.,  are 
not  contained  exactly  an  integral  number  of  times  in 
the  octave,  but  that,  when  such  a  succession  of  them 
is  employed  as  will  lead  up  to  a  sound  which,  in  the 
system  of  twelve  semitones  to  the  octave,  has  the 
same  name  as  that  from  which  the  start  was  made, 
such  sound  is  slightly  sharper  or  flatter  than  a  true 
octave  or  some  superoctave  of  the  original  root.  This 
cannot  be  helped — it  is  in  the  nature  of  sounds.  If 
the  octave  were  commensurable  to  any  extent,  to  such 
extent  the  case  would  be  simplified  ;  but,  as  the  matter 
stands,  the  only  thing  to  be  done  is  to  effect,  by  a 
judicious  tempering,  a  compromise  with  regard  to  the 
excess  or  deficiency,  always,  however,  insisting  upon 
the  maintenance  of  the  true  natural  relationship  be- 
tween any  one  sound  and  its  octaves,  as  the  basis  upon 
which  to  determine  the  extent  of  such  compromise. 

9.  Systems  of  Temperament. — There  are  two  styles 
of  temperament,  known  as  equal  and  unequal. 

(a)  Equal. — The  system  of  equal  temperament  is 
that  in  which  the  excess  or  deficiency  from  the  true 
octave,  produced  as  just  described,  is  equally  distri- 
buted through  all  the  sounds  which  produce  it.  This 
system  is  the  one  now  generally  adopted  in  tuning, 
and  forms  the  subject  of  the  present  papers. 

(i)  Unequal. — In  the  system  of  unequal  tempera- 
ment, certain  sounds  are  tuned  perfect  or  ;ilmost  per- 
fect, while  the  inevitable  deviation  from  accuracy  is 
distributed  between  the  remainder.  This  system  is 
again  subdivided  according  to  the  arrangement  of  the 
distribution;  but,  as  examples  of  it  are  not  now  gene- 
rally met  with,  it  is  unnecessary  to  enter  into  any 
details  of  it ;  and  there  is  the  less  necessity  for  any 
particular  description  of  it,  as  its  radical  defect  will  no 
doubt  effectually  prevent  its  coming  into  use  again, 
now  that  musical  taste  favours  a  greater  variety  of 
key.  This  is,  that  although  in  certain  keys,  which  are 
more  commonly  used  (and  are  therefore  specially  pro- 
vided for  by  the  system)  the  consonances  are  more 
pei-n.L  than  in  the  system  of  equal  temperament,  and 
there  is  consequently,  though  in  general  only  to  an 
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acute  ear,  a  greater  beauty  in  the  played  music,  yet  in  the 
less  used  keys  there  is  of  necessity  greater  irregularity 
in  the  intervals,  and  an  exaggeration  of  inaccuracy  to 
an  extent  which  produces  utter  discord  in  cases  where 
in  the  other  system  there  are  combinations  which  pass 
as  very  harmonious.  Thus  we  find  that  this  system 
has  been  applied  largely  in  the  tuning  of  church 
organs — ecclesiastical  music  being  mostly  written  in 
suitable  keys. 

10.  As  any  system  of  temperament  depends  en- 
tirely upon  the  relations  existing  between  sounds 
as  produced  in  nature,  and  those  which  are  utilisable 
for  purposes  of  general  harmony,  it  will  be  well  to 
understand  thoroughly  these  relationships. 
Sound  and  Pitch. 

i  i.  Sound. — Sound  ma>  be  defined  as  the  mental 
effect  of  the  exertion  upon  the  tympanum  of  the  ear, 
of  such  an  atmospheric  influence  as  is  communicable 
to  the  brain  by  the  auditory  nerve. 

12.  Music. — Musical  sound  is  produced  when,  and 
only  when,  this  influence  is  exerted  with  absolute 
regularity  of  interval. 

13.  Vibrations. — It  is  customary  to  say  that  sound 
travels,  and  at  an  average  rate  of  1 130  feet  in  a  second. 
This  is  one  of  those  confusions  which  arise  from  a  de- 
sire to  describe,  popularly  and  briefly,  certain  physical 
phenomena  of  complicated  nature,  and  such  descrip- 
tions, while  satisfying  some  requirements,  entirely  con- 
ceal the  true  nature  of  such  phenomena,  which  therefore 
is  comparatively  little  known.  Sound  does  not  travel. 
When  a  sonorous  body  is  struck,  its  particles  vibrate, 
and  the  vibrations  agitate  the  surrounding  air,  which 
is  thrown  into  a  series  of  undulations  corresponding 
with  such  vibrations.  If  these  are  sufficiently  forcible 
the  undulations  are  continued  for  a  considerable  dis- 
tance, and  when  the  air  is  in  a  normal  condition  a 
person  standing  at  a  distance  of  1130  feet  from  the 
object  struck,  will  experience  the  sensation  of  sound 
exactly  one  second  from  the  moment  of  the  stroke. 
It  is  not  the  air  next  the  sonorous  body  which  has 
affected  his  nerve,  but  the  air  next  his  ear.  The 
undulations  are  similar  to  those  formed  when  a  stone 
is  thrown  into  still  water,  and  his  sense  is  excited  in 
the  same  way  as  the  pebbles  on  the  beach  are  moved 
by  the  fall  of  the  crest  of  the  wave  next  them. 

14.  Pitch. — The  pitch  of  a  sound,  or  its  height 
(technically  sharpness)  or  depth  (flatness),  depends  on 
the  length  of  the  sound  wave,  or  the  distance  between 
a  given  point  in  one  wave,  and  a  corresponding  point 
in  the  next,  and  becomes  sharper  or  flatter  as  this 
length  decreases  or  increases.  As,  whatever  the  pitch 
of  the  sound  may  be,  the  air  is  agitated  through  the 
same  distance  in  the  same  time,  the  length  of  the 
sound  wave  will  depend  on  the  frequency  with  which 
the  agitation  is  renewed,  or,  as  it  is  commonly  put,  on 


the  number  of  vibrations  of  the  sound-causing  body  in 
a  second,  and  will  vary  in  inverse  proportion  to  such 
number.  The  pitch  will  accordingly  rise,  or  be  sharp- 
ened, as  the  number  of  vibrations  increase,  and  will 
fall,  or  be  flattened,  as  the  number  decreases. 
This  is  well  illustrated  by 

The  Monochord. 

15.  This  is  an  instrument  which  is  simply  invalu- 
able to  the  scientific  tuner.  It  is  the  simplest  of 
stringed  instruments,  and  in  its  simplest  form  may  con' 
sist  of  merely  two  fixed  uprights,  over  which  is  passed 
a  string  which  can  be  tightened.  The  instrument,  of 
which  the  accompanying  cuts  are  illustrations,  is  a 
modification  of  that  briefly  described  by  Dr.  Crotch,  in 
his  "  Elements  of  Musical  Composition,"  and  while 
not  difficult  to  construct,  gives  greatly  improved  re- 
sults. The  alterations  and  additions  which  I  have 
made,  have  the  effect  of  greatly  increasing  the  volume 
of  sound,  and  improving  the  tone,  and  of  reducing  to 
a  minimum  the  difficulty  of  maintaining  a  given 
tension  in  the  chord. 

16.  Material. — In  this  form  the  instrument  consists 
of  a  box,  the  middle  portions  of  the  ends  of  which 
rise  above  the  level,  and  over  these  is  stretched  the 
vibrating  chord.  The  outside  measurements  of  the 
box  are,  length,  38  inches,  width  6  inches,  and  depth 
4  inches.  The  ends  should  be  1  inch  stuff,  but  the 
sides,  and  top  and  bottom  may  be  T\  inch,  indeed  a 
trifle  thinner  stuff  would  be  rather  better.  The  wood 
for  the  body  should  be  pine,  thoroughly  dry  and  well 
seasoned,  as  straight  grained  as  possible,  and  quite 
free  from  knots.  Thin  wood  may  be  obtained  in  about 
6  feet  lengths  and  11  inches  wide,  at  id.  a  foot  run. 
Thin  J  inch  would  appear  to  be  the  nearest  thickness 
obtainable,  and  this  should  be  planed  down.  The 
grain  of  the  belly  and  ,back  will  run  with  the  length, 
that  of  the  ends  and  sides  should  be  perpendicular. 
For  the  end  blocks  beech  is  required. 

17.  The  Belly. — This  part  will  be  shaped  as  in 
Fig.  4.  The  tenons  enter  the  ends  \  inch.  The 
sound-holes  are  situated  ii  inch  from  the  edges,  and 
are  7A  inches  long,  and  £  inch  wide.  To  the  under 
side  is  firmly  glued  a  bar  36  inches  long,  I  inch  wide 
and  J  inch  deep.  The  upper  edge  is  left  square,  the 
lower  one  is  rounded.  This  bar  is  fixed  at  a  distance 
of  s  inch  from  the  middle  line.  This  bar  should  not 
be  liable  to  bow,  and  its  length  should  be  very  neatly 
adjusted  so  as  to  exactly  touch  the  case  ends.  The 
duty  of  this  bar  is  to  distribute  the  vibrations  com- 
municated to  it  by  one  foot  of  the  bridge. 

18.  Sound-Post. — At  a  similar  distance  on  the 
other  side  of  the  centre  line,  and  exactly  half  way 
between  the  ends,  is  the  spot  where  the  sound-post 
will  connect  the  belly  and  back.  This  post  should  be 
cylindrical,  its  diameter     of  an  inch,  and  in  length  it 
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should  just  touch  to  tightness,  but  no  more,  the  belly 
and  back.  The  ends  of  it  should  make  a  right  angle 
with  the  length. 

19.  The  Ends. — These  are  at  first  5 J  inches  by  6 
inches  by  1  inch.  The  corners  are  sawn  out  leaving  a 
projecting  piece  of  i\  inches  in  width  and  if  inches 
deep  (see  Fig.  5).  These  projecting  pieces  form  the 
elevated  supports  for  the  chord.  The  side  ends  of  the 
belly  fit  on  to  the  support  formed  by  the  wider  por- 
tion of  the  end,  and  the  middle  part  of  the  end  of  belly 
is  mortised  into  the  projection,  so  that  there  is  a  rise 
of  1  j  inches  above  the  upper  surface  of  the  belly.  Into 
the  top  of  the  inner  edge  of  each  end  is  let  a  small 
piece  of  thin  steel  (see  Fig.  5),  which  is  intended  to 
form  a  rigid  and  sharp  edge,  over  which  the  chord  is 
to  pass,  and  must  lie  flush  with  the  inner  face.  This 
metal  plate  should  be  ih  inches  by  f  inch,  and  should 
have  a  very  slight  nick  in  the  centre  of  the  edge  so  as 
to  keep  the  chord  in  position.  The  plate  should  be 
made  very  fast  with  screws.  The  rigidity  and  position 
of  the  edge  are  of  primary  importance,  as  it  is  essen- 
tial that  the  point  which  separates  the  vibrating  por- 
tion of  the  chord  from  the  remainder,  should  be  as 
definite  as  possible,  and  also  that  it  should  be  in  the 
straight  line  lying  on  the  inner  plane  of  the  end.  The 
edge  need  not  be  so  acute  as  to  form  a  cutting  edge, 
which  would  destroy  the  chord.  The  attachment  be- 
tween the  back  and  the  lower  edge  of  the  ends  should 
be  of  the  firmest. 

20.  End  Blocks. — To  the  upper  part  of  each  end  is 
fixed  a  wedge-shaped  block,  i\  inches  square  at  the 
base,  and  3  inches  from  the  apex  line  to  the  base,  in 
such  way  that  the  upper  inclined  plane  produced 
passes  through  the  inner  edge  of  the  end.  This  will 
be  managed  by  fixing  it  \  of  an  inch  below  the  outer 
edge  of  the  end,  which  edge  will  then  be  bevelled 
down.  This  block  should  be  made  of  beech,  and 
should  be  fixed  with  glue  and  screws.  Into  each  block, 
before  it  is  affixed  to  the  end,  is  driven  a  pianoforte 
wrest  pin,  through  the  little  hole  of  which  the  chord  will 
pass.  The  pin  is  driven  in  to  a  little  under  J  inch  from 
the  hole.  The  hole  for  the  pin  should  have  a  diameter 
less  than  that  of  the  pin,  which  must  work  in  it  very 
stiffly,  and  is  to  be  turned,  and  should  be  turnable 
only,  with  a  pianoforte  tuning  key  or  a  pincers. 

21.  Necessity  for  Double  Power. — With  regard  to 
this  mode  of  tightening  the  chord,  I  may  remark  that, 
in  the  section  on  Acoustics,  in  many  works  on  Natural 
Philosophy,  it  is  found  stated  that  one  end  of  the 
chord  may  be  fixed,  the  weight  or  tightening  power 
being  affixed  or  exerted  at  the  other.  This  arrange- 
ment answers  well  when  it  is  desired  to  show  that, 
other  things  being  equal,  an  increase  in  the  weight 
(the  chord  passing  over  a  pulley)  increases  the  tension, 
and   raises  the   pitch  in  definite  proportions,  and  it 


answers  also  for  a  monochord  registering  one  sound  as 
in  the  piano.  For  a  general  monochord,  however, 
which  is  to  give  several  sounds  as  its  vibrating  length 
is  shortened,  it  is  not  perfectly  satisfactory,  as  it  has 
the  effect  of  gradually  increasing  the  tension  in  the 
chord  towards  the  end  where  the  power  is  exerted, 
and  different  sections  of  the  chord  of  equal  length 
would  give  notes  of  different  pitch.  The  difference 
would  be  very  slight,  no  doubt,  but  still  there  would  be 
a  difference.  A  screw  at  each  end  should,  therefore, 
always  be  employed,  and  each  should  be  turned 
equally.  The  screws  should  be  set  so  that  the  chord 
may  be  exactly  along  the  middle  line. 

22.  The  Chord. — The  best  chord  is  a  steel  piano 
wire,  and  a  generally  useful  one  to  get  is  that  which 
will  give  the  sound  of  the  1. ote  middle  C  when  properly 
tightened.  There  are  several  musical  instrument 
shops  where  one  may  be  obtained,  or,  no  doubt,  one 
could  be  had,  together  with  the  pins,  at  a  pianoforte 
warehouse,  to  which  the  works  are  close  at  hand,  on 
the  applicant  stating  the  purpose  for  which  it  was 
required.  When  fixed,  the  chord  should  be  tuned 
with  a  tuning-fork  to  middle  C,  which  is  an  octave 
below  the  sound  given  by  the  fork.  If  this  is  correctly 
done,  the  sound  given  by  either  half  of  the  chord, 
when  the  bridge  is  exactly  half  way  between  the  ends, 
will  be  identical  with  that  given  by  the  fork.  The 
chord  will  be  vibrated  by  being  pulled  with  the  finger, 
as  in  playing  the  harp,  etc.,  or  by  being  played  with 
an  ordinary  violin  bow. 

23.  Register. — It  is  advisable  to  paste  a  strip  of 
white  paper  down  the  centre  of  the  instrument,  upon 
which  divisions  may  be  marked. 

24.  Bridge. — A  violin  bridge  completes  the  appa- 
ratus. When  bought  it  stands  about  if  inches  high, 
and  its  feet  are  curved  slightly.  These  should  be 
glass-papered  down  square.  A  little  nick  should  be 
made  in  the  centre  of  the  top  edge  to  receive  the  chord. 
The  bridge,  as  arranged,  should  stand  not  less  than 
iTs5  in.  high.  Its  centre  line  must  be  over  the  centre 
line  of  the  belly,  and  it  must  stand  perpendicular. 

25.  Order  of  Construction. — It  will  be  found  con- 
venient to  proceed  thus:  cut  out  the  belly,  sides,  back, 
bar,  ends,  and  blocks,  fix  the  pins  in  the  blocks,  and 
the  metal  plate  in  each  end,  then  the  blocks  to  the 
ends.  Then  cut  out  the  sound-holes  and  glue  the  bar 
to  the  belly.  Then  attach  the  belly  and  back  to  the 
ends,  and  fix  the  sound-post  in  position.  Then  fix  the 
sides.     Lastly,  the  chord  and  bridge. 

26.  Principle  of  Action. — When  it  is  stated  that  in 
the  case  where  strings  are  used  as  the  source  of  sound, 
the  wave  length  varies  directly  with  the  length  of 
string — other  things  being  equal — it  will  be  inferred 
from  what  has  already  been  said,  respecting  wave- 
lengths and  pitch,  that  with  a  string  of  given  density 
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and  tension  the  number  of  vibrations  will  increase  and 
the  pitch  will  rise  as  the  vibrating  length  of  string 
decreases,  and  vice  versa. 

27.  Mode  of  Use. — Now,  physicists  have  agreed 
that  the  musical  sounds  having  definite  and  accepted 
names  are  produced  by  a  certain  number  of  vibrations 
in  a  second,  and  also  that  the  number  of  vibrations  of 
the  sounds,  which  contain  the  standard  intervals, 
such  as  first  and  third,  first  and  fifth,  etc.,  have  a  con- 
stant proportion.  Full  particulars  will  be  given  pre- 
sently, but  a  simple  case  may  here  be  taken  in  order 
to  illustrate  the  use  of  the  instrument. 

The  major  scale  of  C  has  the  seven  sounds,  C  D 
E  F  G  A  B  with  the  octave  C1.  The  relations  between 
the  number  of  Cs  vibrations  and  the  number  in  the 
other  cases  are  as  follows 

CDEFGABC1 

T  9  S  *  3  *  I  5  ~ 

*TT3  =  3  8'! 

As  we  want  to  find  the  length  of  chord  to  produce 
these  sounds,  and  as  the  wave-length  and  therefore 
chord-length  vary  inversely  to  the  number  of  vibra- 
tions, we  find  the  common  numerator  of  the  above 
fractions,  and  thus  we  have  as  denominators 
CDEFGABC1 
180    160    144    135    120    10S     96     90 
which  figures  represent  the  respective  wave  or  chord- 
lengths.      Now   divide   the   strip   of  paper  into   180 
parts,  or  which  is  the  same  thing,  half  of  it  into  90 
parts,  marking  it  from  90  to  180,  thus 

q      a  6,     a    •<    n  u 
»       I ! LJ ! ! !_! I    t, 


The  full  string  when  pulled  will  give  C.  Insert  the 
bridge  at  the  mark  160,  then  the  length  160 — B, 
or  -  of  the  chord  will  give  D  with  £  the  number  of 
vibrations.  Move  the  bridge  to  the  mark  144.  Then 
the  length  144 — B,  or  $  of  the  chord  will  give  E. 
90 — B  will  give  C1,  etc. 

28.  It  will  be  found  convenient  to  divide  half  the 
strip,  so  as  to  give  the  standard  sounds,  and  on  the 
other  half  can  be  marked  the  places  where  the  bridge 
is  to  be  placed,  so  as  to  produce  the  tempered  sound. 
Instructions  for  these  markings  will  be  given. 

Scales  and  Temperament. 

29.  It  was  stated  briefly  above  that  temperament, 
of  whatever  kind,  was  necessary  in  consequence  of  our 
having  to  express  several  sounds  by  the  aid  of  only  a 
few.  We  shall  now  inquire  to  what  practical  extent 
this  difficulty  exists. 

30.  Tonic. — In  any  musical  composition  the  large 
majority  of  the  sounds  are  referable  to,  and  consonar ' 
more  or  less  with,  one  particular  sound,  which,  being 
the  principal  one,  is  called  the  foundation,  or  root,  or 
tonic,  the  tone  (so  called)  par  excellence  of  the  piece. 

31.  Harmonics. — If  we  take  as  a  tonic  some  sound 


of  low  pitch,  produced  with  a  sufficient  force  and  sus- 
tained, a  cultivated,  or  indeed  a  fairly  sensitive  ear  will 
hear  not  only  that  sound,  but  also  other  sounds  more 
or  less  intimately  connected  with  it,  according  to  the 
po.ition  of  their  production,  and  called,  from  the  fact  of 
the. 1  being  higher  in  pitch  Overtones,  and  from  their 
close  consonance  with  the  tonic,  Harmonics.  These 
are  first  the  octave  or  8th,  counting  from,  and  including 
the  root;  then  the  5th  to  that  octave,  or  12th  to  the 
root;  t'~  en  the  superoctave  or  15th;  then  the  3rd  and 
5th  to  this  last  octave,  or  17th  and  19th  respectively; 
and  then  others,  which  it  is  not  necessary  to  count  in 
as  they  are  too  faint  for  practical  purposes.  The  5th, 
which  is  the  octave  below  the  12th,  the  nearest  sound 
of  different  name,  is  the  closest  consonance  with  the 
root  after  the  octave,  and  is  called  the  dominant. 

32.  Natural  Scale. — Taking    CC   as   a    root,   we 
should  therefore  get  the  following  sequence  : — 
Root.  Harmonics. 


m 


q: 


I 


f 


=F 


3=Eg 


^2= 


4= 


£ 


etc. 


and  reducing  these  within  the  compass  of  an  octave,  we 
have  C  E  G,  or  the  major  triad  or  common  chord  of  C. 
If,  again,  we  start  from  a  G  we  get  among  the  early 
harmonics  a  B  and  a  D.  By  analogy  a  C  may  itself 
be  regarded  as  one  among  the  harmonics  of  a  tonic, 
to  which  it  would  be  a  twelfth  or  superfifth,  and  such 
a  root  would  of  course  be  F,  the  third  to  which  is  A. 
Putting  all  these  together  we  get  the  natural  or  major 
scale  of  C 

CDEFGABC. 

33.  Diatonic  Scale. — Taking  24  as  the  least  com- 
mon denominator  of  the  vibration  fractions  given  in 
Section  27,  we  have  the  following  numerators  as  the 
relative  number  of  vibrations — 

CDEFGABC 
24    27    30    32    36   40    45    48 
It  will  be  seen  that  in  the  triad  C  E  G  there  are 
two  distinct  thirds,  one  C — E  of  four  semitones,  the 
other  E — G  of  three.     In  the  former,  which  is  a  major 
third,  the  vibrations  are  as  4  and  5,  in  the  latter  as  5 
and  6,  and  this  is  called  a  minor  third.     The  difference 
between  these  two-thirds  is  a  minor  semitone,  and  the 
ratio  between  its  major  and  itself  is  thus  found 
I        =        IS 
I  24 

Making  in  the  triads  the  several  thirds  minor  we  get 
E2  Ni.  Bt7 

Relative  No.  1,5>         ,,         .         /,«x^ 
of  vibrations)  U*as;         U*as.l         Ux:sJ 

s  5  s" 

and  a  Diatonic  Scale 

C  D  Et>  E  F  G  A&  A  B2  B  C 

34.  Chromatic  Scale.'—  This  last  scale  is  irregular 


35° 
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in  its  intervals.  There  is  no  semitone  between  the 
1st  and  2nd,  or  the  4th  and  5th.  By  the  insertion  of 
one  (which  takes  its  name  from  the  less  conso- 
nant sound),  we  get  the  Chromatic  Scale  of  C  of 
12  notes. 


=1 


Sps^ia 


-^&za!q=&MB0L 


:<=: 


35.  Enharmonic  Scale. —  This  scale  just  given, 
rises  directly  from  the  root  C,  but  any  other  root  may 
be  taken,  and  it  will  be  seen  that  in  such  case  the 
semitones  provided  in  this  last  scale  are  quite  dis- 
sonant in  many  combinations.  For  instance,  taking 
the  third  of  the  major  triad  of  C  as  a  root  for  a  new 
triad,  we  have  E  G*  B.  On  a  twelve-key  instrument 
Gjj  and  A?  must  be  played  on  the  same  key,  but  a 
moment's  work  will  show  that  they  are  not  identical 
sounds. 

E 


For  -=r-     (read  G£  is  to  E)     = 


(as  s  is  to  4) 


But  ~= 


E 
C 

A?_ 
C 


GJJ 
C 

Afe 
GS 


X 


J        =  121 

H  "125 

Or  for  every  125  vibrations  which  produce  G£  there 
are  128  in  the  production  of  At,  from  which  it  is 
evident  that  Al  is  sharper  than  G£. 

It  may  similarly  be  shown,  taking  the  3rd  of  the 
major  triad  of  the  dominant  as  a  new  root,  that  its 
third  (DJ)  is  different  from  the  E2  of  the  scale,  the 
vibration  of  the  two  sounds  being  in  the  ratio  last 
found. 

Similarly  also,  the  sharpened  tonic  (CJJ),  which  is 
is  third  of  the  major  triad  raised  upon  the  major  third 
to  the  subdominant  (F)  is  natter  than  Dt 

If  we  proceed  in  this  manner  with  the  other  notes 
of  the  scale,  we  shall  form  a  new  and  much  enlarged 
scale  called  the  enharmonic  scale  containing  twenty- 
one  sounds 


zq==j===l: 


-J — ^~ 


L  -hs-tz}— z^F^-^— g^22-*! 


=1=^3 


-1 — l — l — I- 


fpf^yj  bd-^  Sc)"^ 


36.  Sol-fa  Modulator. — These  differences  are  to  a 
large  extent  shown  graphically  by  the  modulator  of 
the  Tonic  Sol-fa  system;  and  I  am  inclined  to  think 
that  that  system  has  been  so  successful  from  the 
fact  that  it  is  truer  to  nature  in  respect  of  its  insistence 


in  its  teaching  upon  the  due  observance   of  these 
shades  of  difference. 

Modulator. 
37.   Vibration  Values  for  Sounds  in  Enharmonic 
Scale. — To  render  the  difference  still  more  apparent 
and  its  extent  exactly  appreciable,  I  append  the  fol- 
lowing table: 


Sound. 

Absolute  number  of 

Ratio  of  vibrations  to  those 

/ibrations  in  a  second. 

of  tonic. 

C 

26r 

r 

= 

r 

CS 

271-875 

= 

1-0416 

Vfr 

278-4 

I  6 
l"S 

= 

ro6 

D 

293-625 

t 

= 

1-125 

PS 

305-359375 

H 

= 

1-171875 

E2: 

3'3"2 

6 

= 

I  *2 

E 

326-25 

i 
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This  table  differs,  as  regards  DtZ  and  Y%  from  that 
given  by  Professor  Haughton,*  upon  which  it  is 
founded,  but  I  have  preferred  in  these  cases  to  follow 
musical  practice,  as  explained  by  Dr.  Hiles,f  who 
makes  the  former  a  major  semitone  above  C,  and  the 
latter  a  major  semitone  below  G,  instead  of  flattening 
the  D  and  sharpening  the  F  by  a  minor  semitone. 

38.  It  is  of  prime  importance  to  him,  who  would  be 
a  thorough  tuner,  that  he  should  fully  recognize  these 
differences,  and  in  his  endeavours  to  attain  this  end  he 
will  find  himself  completely  assisted  by  the  mono- 
chord. 

Having  now  seen  the  extent  of  the  difficulty  to  be 
encountered,  it  remains  to  ascertain  the  mode  in  which 
and  the  extent  t»  which  it  can  be  met. 

In  the  next  paper  we  shall  discuss  the  tuning 
intervals  and  lay  down  a  tempered  scale,  and  shall  then 
conclude  with  seeing  how  to  effect  the  actual  tuning 
itself. 

*  "  Natural  Philosophy."  t  "  Harmony  of  Sounds." 

{To  be  continued?) 
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By  PITCHPIXE. 


IV,— A  BOOKCASE  AND  CUPBOARD, 

selecting  a  subject  for  this  paper,  I 
hesitated  in  my  choice  between  a  library 
table  with  drawers  and  a  bookcase.  As 
we  have  just  made  two  tables,  although 
of  a  widely  different  class,  I  decided  in 
favour  of  a  bookcase,  as  being  a  more  decided  change, 
leaving  the  library  table  for  my  next  paper. 

The  bookcase  which  I  propose  to  describe,  and 
the  description  of  which  will,  I  trust,  make  the  con- 
struction an  easy  and  simple  matter,  is  of  a  plain  and 
unpretending  design,  and  presents  few  difficulties  in 
the  way  of  workmanship  to  the  amateur  joiner. 

The  size  of  the  bookcase,  of  course,  depends  in  a 
great  measure  upon  the  size  of  the  room  in  which  it 
is  intended  to  place  it,  and  also  upon  the  number  of 
volumes  which  it  is  required  to  hold.  These  two 
factors  having  been  decided,  it  will  be  easy  enough  to 
alter  the  dimensions  herein  given  so  as  to  suit  any 
individual  requirements.  The  bookcase  here  de- 
scribed was  made  for  a  room  13  feet  by  12  feet,  and 
holds  from  one  hundred  and  thirty  to  one  hundred 
and  fifty  volumes.  The  secret  partition  marked  c, 
Fig.  9,  forms  a  handy  receptacle  for  papers  and 
magazines  which  have  a  habit  of  accumulating  in  an 
unsightly  manner  in  all  sorts  of  odd  corners. 

The  cupboard  underneath  will  be  found  very  use- 
ful, and  may  be  utilized  in  a  variety  of  ways  according 
to  the  requirements  of  the  household  ;  it  also  affords 
the  additional  advantage  of  bringing  up  the  book- 
case to  a  more  convenient  level  for  selecting  and  tak- 
ing down  a  volume.  I  am  aware  that  several  amateur 
dodges  are  resorted  to  in  constructing  our  bookcase  ; 
but  as  the  results  are  the  same  as  far  as  appearance 
and  strength  are  concerned,  I  do  not  think  it  is  of 
much  consequence  that  the  means  used  to  secure  these 
results  are  not  strictly  professional,  more  especially  as 
the  orthodox  method  would  probably,  in  the  amateur's 
hands,  prove  a  failure. 

We  will  commence  work  by  making  the  cupboard 
which  is  complete  in  itself  and  entirely  separate  from 
the  upper  portion,  or  bookcase  proper— in  fact,  it  may 
be  used  without  the  bookcase  by  those  who  do  not 
require  that  addition.  In  the  same  way  those  who  do 
not  need,  or  shirk  the  trouble  of  making  the  cupboard, 
may  dispense  with  it  entirely,  and  proceed  at  once  to 
make  the  bookcase,  which  may  stand  on  the  top  of 
one  of  the  low  cupboards  so  often  found  in  the  recesses 
on  either  side  of  the  fireplace.  I  do  not,  however, 
advise  this  plan,  and  should  recommend  you  to  make 
both,  if  possible,  as  each  is  intended  to  be  used  with 


the  other  ;  both  therefore  appear  to  better  advantage 
when  together. 

As  to  the  kind  of  wood,  I  used  best  pine,  so  I  shall 
describe  it  as  being  made  in  that  wood,  though,  of 
course,  the  reader  may  use  any  of  the  harder  woods  if 
he  prefers  it  ;  and  if  the  length  of  his  purse  is  equal 
to  the  purchase,  and  the  measure  of  his  ability  equal 
to  the  working  of  it  when  purchased. 

The  cupboard  is  3  feet  5  inches  from  side  to  side  ; 
3  feet  in  height,  and  14  inches  deep  from  front  to 
back.        Of    the    height    1    inch    is     taken    up     by 
the  thickness  of  the  top,  you  will  therefore  require 
two  pieces  2  feet  11  inches  long  and   13  inches  wide 
for  sides.     Of  course,  when  the  wood  does  not  work 
to  the  width  required,  you  will  have  to  join  two  pieces 
by  means  of  a  glue  joint.     In  some  cases  you  may 
have  to  join  up  three  pieces  to  obtain  the  necessary 
width.     Mem. :  Let  your  glue  joint  have  plenty  of  time 
to  set  before  planing  up,  and  do  not  use  too  much  glue. 
The  two  sides  are  joined  together  at  the  top  by  two 
strips  as  shown  in  Fig.  2,  in  which  A  is  the  front  and 
B  the  back  piece.     At  the  bottom  they  are  joined  by 
a  piece  3  inches  wide  and  J  inch  thick,  the  piece  at 
back  being  let  in  flush,  the  front  piece  being  merely 
screwed  on,  see  F,  Fig.  I,  and  in  section  at  F,  Fig.  5  ; 
the  heads  of  the  screws  are  countersunk,  and  will  be 
afterwards  hidden  by  the  piece  G,  Fig.   5.     Half  an 
inch  below  the  top  of  the  front  and  back-pieces,  (i.e., 
7\  inches  from  the  bottom),  screw  on  to  each  side- 
piece  from  back  to  front  a  strip  of  f  inch  wood,  2 
inches  wide.     These  are  ledgers  for  the  bottom  shelf 
to  rest  on.     You  may  now  cut  the  bottom  shelf  of 
1  inch  wood,  and  take  care  to  make  a  good  fit.     The 
ledgers  being  £  inch  below  the  top  of  the  front  cross- 
piece,  there  will  consequently  be  \  inch  of  the  shelf 
showing    above    it.     This   is  for  the   door   to   close 
against.     Fourteen   inches    above   the   bottom    shelf 
screw  on  ledgers  to  carry  the  middle  shelf  as  at  J, 
Fig.  5  ;  you  may  now  cut  the  middle  shelf  H,  Fig.  5, 
of  f-  or  full  f  inch  wood,  but  it  would  be  better  not  to 
fasten  it  in  position  until  you  have  made  the  frame- 
work for  the  drawers,  which  will  be  the  next  thing 
to  do.     Prepare  a  piece  of  wood  3  inches  wide,  and  f 
inch  thick,  C    D,  Figs.    1   and  3,  dovetail  a  piece  on 
each   end,  same  width,  A    inch  thick.     A  couple   of 
screws  through  each  of  these  into  the  sides  of  the 
cupboard,  will  support  the  piece,  c  D,  making  a  space 
for  the  drawers.     In  the  centre  of  this  space  a  piece  3 
inches  wide,  f  inch   thick,  and  same  height  as  the 
space,  is  screwed  by  a  couple  of  screws  through  top 
and  bottom,  shown  at  G,  Fig.  I,  and  in  section  at  G, 
Fig.  3.     Before  putting  this  piece  in  fix  the  runners  ; 
screw  ledgers  on  to  the  sides  at  A  and  B,  Figs.  3  and 
4,  and  on  to  the  ends  of  these  fix  the  piece  F,  Fig  3. 
The  runner  E  is  let  into  G,  in  front,  and  F  at  back, 
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and  a  piece  \  inch 
thick,  and  about  I 
inch  high,  screwed 
on  to  it  as  shown, 
to  make  the 
drawers  run  true. 
The  side  runners, 
A  and  B,  are  simply 
screwed  down  to 
the  ledgers.  Of 
course,  the  top  sur- 
faces must  be  flush 
throughout.  Now 
make  the  two 
drawers,  and  put  a 
narrow  moulding 
round  the  front  of 
each.  You  must 
take  care  that  the 
drawers  when  the 
handles  are  on,  will 
shut  far  enough  in 
to  allow  the  doors 
to  close.  The  top 
next  requires  our 
attention. 

This  is  shown  so 
clearly  in  Fig.  7, 
that  it  may  be 
disposed  of  in  a 
few  words.  All  you 
have  to  do  is  to 
cut  a  piece  of  wood 
1  inch  thick  to 
shape  and 
size  shown 
by  that 
figure,  and 
stick  a  bead 
round  front 
and  ends, 
carefully  mi- 
tring the  cor- 
ners. The 
best  way  to 
make  a  bead 
for  this  pur- 
pose is  to 
take  a  piece 
of  bare  finch 
wood,  1  inch 
wide, and  run 
a  1-  inch  bead 
on  the  lower 
edge.    If  you  GF 
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SECTION   OF 
SHELVES. 


FIG.   8.  — FRONT  VIEW   OF 
BOOKCASE. 


SECTION  OF 
SLIDE  D. 


are      making     the 
cupboard    in   hard 
wood,  and  can  cut 
the    bead    on    the 
top  itself,  so  much 
the  better  ;  but  un- 
less you  are  toler- 
ably  sure   of  your 
powers   to   cut  the 
bead,  especially  the 
corners,     you    had 
better    not    try    it 
direct  on  the  cup- 
board top,   or  you 
may      spoil      your 
wood,     and     it     is 
rather  too   large  a 
piece   to   risk.      It 
may,  of  course,  be 
left      with     square 
edges,  if  preferred, 
but  I  think  it  looks 
better      with 
bead.     You  can  fix 
the     top     on     by 
putting      screws 
through  the  cross- 
pieces,    A    and    b, 
Fig.  2,  as  shown  on 
the  line  A  B,  Fig.  I. 
The  cupboard  doors 
will  appear  a  matter 
of   some    difficulty 
to  the  amateur,  but 
by   adopting 
a  simple  ex- 
pedient,   the 
usual    some- 
what     com- 
plex method 
of  putting  a 
door      toge- 
ther       with 
mortise    and 
tenon      is 
avoided.Two 
thicknesses 
■4  of  board,    £ 
inch, are  used 
=>  and  screwed 
together.  The 
-,  front     thick- 
?   ness,  consist- 
-*  ing     of    the 

FIG.  6.— ELEVATION  OF  CUPBOARD  DOORS,  WITH  SECTION.   Pleces    Al     B> 
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FtG.  I. — FRONT  ELEVATION  OF  CUPBOARD. 

This  and  also  the  Illustrations  are  drawn  on 

Scale  of  1  inch  to  the  foot. 
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FIG.  2. — PLAN  ON  A  B,  FIG.  I. 
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FIG.   7.       TOP  OF  CUPBOARD. 
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ALTERNATIVE  METHOD  OF 
MAKING  CREST. 
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FIG.    9.  —  END    VIEW    OF 

HOOK-CASE  WITH  CREST 

IN  SECTION. 
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C,D,E,  Fig.  6,  is  secured  to  the  back  thickness  by  screws 
from  the  back.  In  the  centre  panel,  thus  formed,  a  fret- 
work design  may  be  fastened  in  a  similar  manner. 
The  design  shown  may  be  cut  in  three  pieces,  viz. : — the 
top  group  of  three  leaves,  the  bottom  group  of  three, 
which  is  merely  a  repetition  of  the  top  group  reversed, 
and  the  middle  group  of  five  leaves.  The  leaves 
should  be  veined  and  the  stems  carved.  Such  simple 
wood  carving  as  this  is  within  the  power  of  any 
amateur,  and  will  greatly  improve  the  design.  Of 
course,  more  elaborate  carving  would  be  a  still  greater 
improvement.  At  the  bottom  of  each  side  a  strip  of 
wood,  3  inches  wide,  i  inch  thick,  is  now  screwed  on 
from  the  inside,  taking  care  that  the  screw  points  do 
not  show  through.  These  pieces  extend  from  E  to  F, 
Fig.  5,  and  cover  the  end  of  the  front  piece  F.  The 
piece  G,  i  inch  thick,  is  now  fastened  in  front  of  F, 
by  screws  through  F  from  inside,  and  covers  the  end 
of  the  piece  E.  Fasten  with  sprigs  and  glue,  at  the 
back  of  each  side  the  strips  shown  by  the  dotted  lines, 
D  E,  Fig.  5  ;  let  them  project  half  an  inch  over  the 
back  edge,  this  will  form  a  recess  into  which  to  fit  the 
back. 

Now  hang  the  doors,  and  fit  on  a  lock  and  bolt, 
put  some  good  brass  handles  on  the  drawers,  and  the 
cupboard  is  finished. 

We  now  come  to  the  top  part,  or  bookcase  proper. 
Commence  by  dovetailing  together  the  top,  bottom, 
and  sides.  Be  careful  to  make  the  joints  a  good  fit 
and  the  angles  perfectly  square  when  glued  up ;  it  is 
also  advisable  to  assist  the  glue  by  putting  a  thin 
wire  nail  through  each  dovetail,  and  as  it  has  to  bear 
a  great  strain,  glue  square  slips  in  each  angle. 

The  uprights  A  F  B,  which  are  clearly  shown  in 
elevation  in  Fig.  8,  and  in  section  at  Fig.  9,  are 
next  made.  Each  is  made  in  three  parts,  viz.: — A  F  B, 
Fig.  8  ;  first  make  the  piece  F,  a  little  too  long  (so 
as  to  allow  of  fitting  afterwards),  it  will  be  best 
explained  by  the  section  in  Fig.  9,  in  which  h  is  the 
side  of  the  bookcase,  g  is  the  middle  or  panel  part 
of  the  upright,  _/"and  d  being  strips  fastened  with  glue 
and  brads  on  to  each  side.  It  will  be  noticed  that 
the  piece  d  which  comes  to  the  outside  of  the  book- 
case, is  wider  than  the  inner  piece  f.  The  upright, 
when  made,  may  be  fastened  in  position  with  glue, 
and  three  or  four  brads  through  d  into  side  of  book- 
case. Before  doing  this,  however,  make  the  other 
two  parts,  A  and  B,  Fig.  8  ;  these  are  made  in  a  similar 
manner,  except  that  the  piece  /  in  Fig.  9  is  carried 
along  the  top  and  bottom,  the  pieces  are  also  thicker, 
as  will  be  seen  on  reference  to  side  elevation  Fig.  9, 
and  project  beyond  F.  At  the  bottom  of  each  side, 
between  D  and  E,  Fig.  9,  glue  a  piece  of  wood  C, 
same  thickness  as  E,  and  run  a  bead  along  the  top 
edge.     At  the  top  of  each  side  of  the  bookcase  glue  a 


similar  piece,  B,  and,  with  a  beading  plane,  run  a  bead 
along  the  bottom  edge. 

Having  followed  out  these  directions,  now  put  in  the 
bottom  shelf  of  \  inch  wood,  three  inches  from  the 
bottom  of  bookcase,  by  screwing  ledgers  on  each  side. 
The  front  edge  of  this  shelf  is  left  square,  and  is  half  an 
inch  from  the  back  of  D,  Fig.  9,  so  as  to  admit  the 
ends  of  the  slide  D,  Fig.  8.  This  slide  is  shown  in 
section  in  Fig.  8,  in  which  h  is  bottom  of  bookcase, 
g  is  the  bottom  shelf,  d  is  the  slide,  e  a  strip  of  wood 
fastened  with  glue  and  brads  on  to  the  front  of  slide  at 
top,  and  f  is  a  similar  piece  fastened  on  to  the  bottom 
of  the  bookcase,  and  projecting  \  inch  above  it  for  the 
slide  to  fall  behind.  The  piece  d  extends  from  side  to 
side  of  bookcase,  while  the  pieces  e  and  f  extend 
between  the  uprights.  When  the  slide  is  down  no 
one  would  suppose  that  there  was  a  recess  behind, 
and  it  forms  a  very  good  secret  cupboard.  Above  this 
there  is  a  room  for  four  shelves,  as  in  Fig.  8,  or  five,  as 
in  Fig.  9 ;  it  depends  on  the  size  of  your  books.  The 
shelves  may  be  placed  on  ledgers,  but  this  is  a  very 
unsatisfactory  method,  and  they  had  much  better  be 
put  in  with  pegs  in  the  usual  manner  so  as  to  be 
adjustable  to  any  height.  Another  mode  of  putting 
in  the  shelves  is  by  fastening  a  notched  slip  on  the 
inner  surface  of  each  side,  in  the  angles,  from  top  to 
bottom.  Slips  of  wood  are  then  prepared  to  fit  into  the 
rack  thus  formed  at  any  part,  and  these  serve  as 
convenient  ledgers  to  carry  the  shelves  at  any  re- 
quired height.  Along  the  front  edge  of  each  shelf  run 
a  bead,  as  at  k,  Fig.  8,  also  run  a  groove  underneath,  as 
at  /,  in  which  glue  a  strip  of  embossed  leather,  m  and 
E  ;  glue  a  thin  strip  of  wood  into  the  groove  behind 
the  leather  to  hold  it  in  position.  Fix  the  strip  c, 
Fig.  8,  along  the  top  by  gluing  square  strips  at  back. 

It  only  remains  now  to  make  the  crest  A,  Fig.  9, 
and  to  fix  it  along  the  front  and  two  sides,  carefully 
mitring  the  corners.  The  easiest  method  of  making 
the  crest  is  shown  at  F,  Fig.  9,  by  fastening  two  pieces 
of  wood  at  right  angles,  and  gluing  a  moulding  into 
the  angle  thus  formed.  I  made  mine  as  shown  at  a, 
because  I  had  no  moulding  by  me  at  the  time,  and  I 
had  several  narrow  strips  of  wood  that  wanted  using 
up.  I  took  four  of  these  strips,  sufficiently  long  to 
make  the  full  length  of  cresting  required,  and  shaped 
the  front  edges  as  shown.  I  then  fastened  them  to- 
gether with  glue  and  wire  nails.  I  then  mitred  the 
corners,  and  fastened  in  position  with  screws  through 
the  projecting  part  of  the  bottom  piece  into  the  top 
of  the  bookcase. 

The  best  way  to  finish  off  your  bookcase  is  to 
ebonize  it,  and  it  is  an  improvement  to  glue  a  bit  of 
fretwork,  say  a  spray  of  ivy,  on  to  centre  of  slide,  D 
Fig.  8. 

{To  be  continued.) 
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HOW  TO   MAKE  A  SMALL   DYNAMO- 
ELECTRIC  MACHINE. 


By  GEORGE  EDWIXSOX. 


COMPLETION  OF  ARMATURE— FIELD  MAGNETS, 
N  the  first  paper  on  this  subject,  J  gave 
instructions  on  the  preparation  o  the 
armature  of  the  machine  for  winding  on 
its  coil  of  wire.  Now,  after  having 
fitted  on  the  end-pieces  with  thsir 
spindles,  and  spun  the  armature  around  in  its  intended 
bearings  to  see  that  it  will  run  true  in  them,  and 
having  made  the  necessary  alterations  to  make  all 
parts  run  true  and  smoothly,  we  must  take  off  the  end- 
pieces,  mark  them  and  the  armature  with  the  edge  of 
a  file  so  as  to  identify  their  positions  when  put  on 
again,  warm  the  armature,  and  give  the  grooves  a  good 
coat  of  melted  shellac,  and,  when  this  is  cool  and  hard, 
proceed  to  wind  on  the  wire  for  the  armature  coil.  To 
do  this,  fix  one-half  of  the  armature  lengthwise  between 
the  jaws  of  a  vice  protected  with  cheeks  of  sheet  lead, 
and  screw  up  moderately  tight  ;  one  of  the  semi- 
circular cheeks  of  the  armature  will  now  be  held  in 
the  vice,  whilst  the  long  grooves  on  each  side,  and  the 
other  cheek,  stands  above  the  vice.  Now  get  a  bobbin 
of  No.  19  best  cotton-covered  and  paraffined  copper 
wire  in  one  length  of  2  lbs.  weight,  and  fasten  the 
outer  end  to  the  knob  of  the  vice  near  the  end  of  the 
groove  intended  to  be  nearest  the  commutator.  Hold 
the  bobbin  of  wire  in  the  right  hand,  and  allow  the  wire 
to  run  between  the  fingers  of  this  hand,  whilst  the  left 
hand  follows  after  to  keep  the  coils  in  position.  Wind 
from  left  around  to  right,  laying  the  first  coil  at  the 
bottom  of  the  groove,  then  the  next  tightly  and  closely 
to  it,  and  thus  proceed  laying  the  coils  side  by  side 
evenly,  as  a  reel  of  cotton  is  wound,  until  the  bottom  of 
the  groove  has  been  closely  covered  with  coils  of  wire. 
Then  secure  the  bobbin  of  wire  by  a  twist  around  the 
end  of  the  armature,  whilst  a  long  strip  of  thin  paper, 
previously  soaked  in  melted  solid  paraffin,  is  laid  over 
the  coils  of  wires  ;  smooth  down  this  paper  with  the 
fingers,  and  then  proceed  to  wind  on  another  layer  of 
coils  of  wire,  pulling  up  each  coil,  with  the  left  hand, 
close  to  its  neighbour,  as  it  is  being  wound  on.  Thus 
proceed  winding  the  coils  until  the  groove  has  been 
filled  with  them,  but  do  not  allow  the  outer  layer  to 
extend  beyond  the  radius  of  the  armature  cheeks  ;  if 
this  caution  is  not  heeded,  the  projecting  coils  will 
strike  the  F.Ms,  whilst  the  armature  is  revolving,  and 
the  wire  will  be  injured.  If  a  long  armature,  say  10 
inches  and  over,  is  employed,  the  outer  layer  will  bulge 
slightly  beyond  the  radius,  but  this  may  be  brought 
within  bounds  by  a  few  blows  from  a  mallet,  whilst 
the  straps  of  wire  are  being  wound  on  and  tightened 


up.  When  all  the  wire  has  been  wound,  bring  the  last 
end  to  the  same  end  of  the  armature  as  the  first,  cut 
off  the  wire  to  leave  an  equally  long  free  end,  and 
twist  the  two  wires  just  enough  to  hold  them  in  position, 
whilst  all  the  coils  are  treated  to  a  coat  of  sealing-wax 
varnish.  This  varnish  can  be  purchased  from  vendors 
of  electrical  apparatus,  at  the  small  price  of  is.  per 
bottle,  or  it  may  be  made  at  home  by  dissolving  red 
sealing-wax  in  methylated  spirit.  Crush  the  wax  into 
small  pieces,  put  these  in  a  stoppered  bottle  with 
sufficient  methylated  spirit  to  cover  them,  and  allow 
them  to  digest  slowly  in  a  warm  place.  Add  more 
spirit  as  required,  and  thin  with  this  medium  if  the 
varnish  is  too  thick.  Apply  with  a  brush  as  ordinary 
varnish  is  applied,  and  keep  the  bottle  closely  stoppered 
when  not  in  use.  If  the  wire  is  not  properly  covered, 
and  bare  places  appear  whilst  winding  it,  cover  those 
places  with  a  little  varnish,  or  wrap  a  little  cotton 
around  them,  then  apply  some  paraffin  wax  to  the 
cotton  to  make  all  secure.  This  paraffin  wax,  or  solid 
paraffin,  is  sold  at  is.  8d.  per  lb.  ;  it  is  not  the  substance 
used  in  paraffin  candles,  these  being  made  of  a  mix- 
ture of  stearine  with  paraffin.  Do  not  pull  the  wire 
hard  enough  around  the  end  of  the  groove  to  abrade 
the  cotton  covering,  and  avoid  bringing  the  bare  wire 
into  contact  with  the  sharp  edges  at  the  side  of  the 
ends,  for  a  metallic  contact  here  will  spoil  the 
machine. 

When  the  varnish  is  dry,  the  end-pieces  may  be  put 
on  again,  the  wires  brought  through  the  ivory  bushes 
in  the  end-piece,  Fig.  8,  and  the  cleaned  ends  of  the 
wires  secured  to  the  segments  of  the  commutator,  as 
before  directed.  The  commutator  segments  are  to  be 
put  on  with  the  divisions  lagging  k  inch  behind  the 
coils  of  the  armature  as  it  moves  to  the  left,  as  shown 
in  Fig.  23. 

The  armature  being  complete,  we  will  now  turn  our 
attention  to  the  Field  Magnets,  and  for  this  purpose 
we  shall  require  two  pieces  of  cast  iron  similar  in  form 
to  those  shown  at  Fig.  18,  and  of  the  following  dimen- 
sions for  a  hand-machine  with  a  5  inch  armature  : 
length,  5  inches  ;  height,  61  inches  ;  width  across  base, 
if  inches;  breadth  of  angle  piece  on  top,  il  inches  ; 
height  of  base  to  form  armature  chamber,  2%  inches  ; 
from  top  of  base  to  angle-piece,  4$  inches  ;  width 
across  face  to  receive  flange  of  journal,  1  inch  ;  width 
of  projecting  flange  at  base,  f  inch  beyond  face  ;  1 
inch  in  other  parts.  I  have  sketched  the  two  castings 
as  placed  in  position  for  working,  with  the  connecting 
piece  of  iron  laid  on  them,  this  piece  is  merely  an 
oblong  piece  of  cast  iron  A  inch  in  thickness,  and  is 
used  merely  to  connect  the  F.Ms,  together,  and  to 
give  them  stability.  The  F.Ms,  are  connected 
together  in  a  hand-machine,  by  being  bolted  to  the 
foot  of  the  wheel-standard  shown  at  Figs.  19  and  30, 


356 


HOW  TO  MAKE  A  SMALL  DYNAMO-ELECTRIC  MACHINE. 


but  when  the  machine  is  to  be  driven  by  power  from 
a  lathe,  or  from  an  engine,  a  simple  connecting  piece 
of  iron  may  be  used,  and  this  secured  to  the  F.Ms,  by 
•J  inch  studs.  The  castings  for  the  wheel-standard 
should  be  of  the  form  shown  at  Figs.  19,  20,  and  25, 
and  of  the  following  dimensions  :  length  of  foot,  5 
inches  ;  breadth  of  foot,  3!  inches  ;  height,  6\  inches; 
length  of  slot,  ij  inches.  This  slot  is  intended  to 
receive  and  hold  the  wheel  spindle,  Fig.  21,  and  is 
made  of  the  above  length  to  admit  of  the  wheel  being 
drawn  up  when  the  band  requires  to  be  tightened— a 
method  of  doing  this,  which  is  preferable  to  the  usual 
one  of  twisting  the  band.  When  a  slot  is  prepared 
for  the  wheel  spindle,  we  have  merely  to  loosen  the 
nut  at  the  back,  pull  the  wheel  up  until  the  slack  of 
the  band  has  been  taken  up,  then  tighten  the  nut 
again.  In  the  sketch,  Fig.  25,  which  is  taken  from 
Mr.  Dale's  catalogue,  the  F.Ms,  are  shown  bolted 
together  at  the  top  by  bolts  passing  through  the  sides; 
but  in  the  machine  now  before  me,  the  F.Ms,  are 
connected  by  the  foot  of  the  wheel-standard  being 
secured  to  them  by  studs.  A  slight  difference  will  also 
be  observable  in  the  brushes  and  brush  holders  ;  but 
neither  of  these  will  affect  the  utility  of  the  machine. 

Whether  the  amateur  follows  the  above  directions, 
makes  his  patterns,  and  gets  the  castings  from  a 
foundry,  or  purchases  castings  for  the  machine  from 
either  of  the  firms  before  mentioned  as  supplying 
castings  for  small  dynamo  machines,  he  must  be 
prepared  to  find  them  rough,  and  he  will  have  to  chip 
off  the  rough  edges  with  a  chisel,  file  down  small 
defects,  drill  holes  for  the  bolts  and  studs,  and  clean 
bore  the  armature  chamber  true  from  end  to  end, 
allowing  just  ,V  inch  clearance  between  the  cheeks  of 
the  armature  and  the  walls  of  its  chamber,  when  the 
F.Ms,  are  placed  so  that  the  edges  at  the  top  of  the 
chamber  are  U-  inches  apart.  It  may,  perhaps,  be 
most  convenient  to  first  place  the  F.M.  castings  in 
the  position  indicated  ;  to  mark,  drill,  and  tap  the 
stud  and  bolt  holes,  and  then  bolt  the  whole  together 
by  means  of  the  connecting  plate  at  top,  and  a  piece 
of  sheet  iron  at  the  bottom.  When  thus  secured,  the 
chamber  may  be  bored  out  true  with  a  cutter,  and 
there  will  be  no  danger  of  the  castings  shifting.  After 
the  chamber  has  been  bored  true,  the  castings  will 
have  to  be  taken  apart  and  wound  with  wire.  The 
magnets  for  this  machine  will  require  about  8  lbs.  of 
best  cotton-covered  and  paraffined  No.  16  copper 
wire  ;  about  4  lbs.,  or  6  layers  on  one  casting,  and  a 
similar  weight  on  the  other.  The  wire  should  be  in 
one  length  throughout  the  quantity  required  for  one 
casting  ;  but  if  this  cannot  be  secured,  the  wires  must 
be  carefully  jointed  by  soldering  the  ends  together, 
and  covering  the  joints  with  strips  of  tape  soaked  in 
paraffin  wax.     Commence  at  the  foot  of  the  casting 


intended  for  the  left  hand  F.M.  taking  the  commu- 
tator end  as  the  front  of  the  machine.  Fasten  the 
end  of  the  wire,  and  carefully  wind  on  the  coils  from 
left  to  right,  as  directed  for  winding  the  armature. 
Next  proceed  with  the  right  hand  F.M.  in  a  similar 
manner,  and  give  the  coils  one  or  two  dressings  of 
sealing  wax,  varnish  when  they  are  finished.  In  con- 
necting the  wires  of  the  two  F.Ms,  together,  take  the 
ends  of  the  two  inside  wires,  as  shown  at  Fig.  24, 
clean  them,  twist  them  together,  and  secure  them  with 
a  drop  of  solder,  then  tuck  them  out  of  sight  between 
the  two  magnets.  The  various  parts  are  now  supposed 
to  be  ready  to  be  fixed  on  the  base-board  of  the 
machine,  and  Fig.  22  shows  how  the  wires  are  to  be 
connected  beneath  the  board.  It  will  be  seen  that  a 
hole  is  bored  with  a  bradawl  close  to  the  end  of  the 
right  hand  F.M.,  and  the  free  end  from  the  outside  of 
this  coil  passes  through  the  hole,  then  along  beneath 
the  machine,  is  twisted  around  the  tang  of  the  long 
brush  pillar,  and  is  secured  thereto  by  the  brass  nut,  C. 
A  similar  hole  is  bored  near  the  end  of  the  left  hand 
F.M.,  and  the  free  end  of  wire  from  the  outside  of  its 
coil  passes  through  the  hole,  E,  and  is  secured  to  the 
left  hand  terminal  stud  of  the  machine  by  twisting  the 
wire  around  the  tang  of  the  terminal,  and  securing  it 
there  by  the  nut,  h.  On  referring  now  to  Fig.  23,  it 
will  be  seen  that  the  current  passes  by  way  of  the 
pillar,  C,  through  the  brush,  b,  through  the  commutator 
segments  to  the  lower  brush,  then  by  the  pillar,  D,  and 
through  a  connecting  wire,  shown  at  Fig.  22,  to  the 
nut  of  the  other  machine  terminal  at  I.  This  may  be 
termed  the  path  of  the  current  when  the  terminals  H 
and  1  are  connected  by  a  wire,  or  other  conductor  ; 
but  no  current  passes  unless  the  terminals  are  thus 
connected,  although  the  machine  may  be  going  at  full 
speed.  The  direction  of  the  current  is  a  totally 
distinct  consideration,  determined  by  the  polarity  of 
the  F.Ms.,  and  this  will  scarcely  affect  the  work  of  the 
electric  lighting  by  incandescent  lamps,  since  the 
direction  of  the  current  does  not  affect  the  light  from 
them.  The  direction  of  the  current  from  a  machine 
may  be  easily  tested  and  determined  at  any  time  by 
hanging  two  brass  plates  (connected  to  the  terminals 
of  the  machine)  in  a  solution  of  sulphate  of  copper, 
and  then  cause  the  armature  to  revolve.  The  current 
will  pass  from  one  plate  to  the  other,  and  deposit 
metallic  copper  on  the  negative  plate  connected  with 
the  negative  terminal  of  the  machine.  When  the 
current  is  passed  through  a  galvanometer,  or  current 
detector,  such  as  the  instrument  illustrated  and  de- 
scribed in  page  76,  Vol.  II.,  the  needle  will  indicate 
the  direction  of  the  current.  The  importance  of  thus 
determining  its  direction  will  be  experienced  in  at- 
tempts to  illustrate  arc  lighting,  and  also  the  charging 
of  so-called  accumulators, 


BOW  TO  MAKE  A  SMALL  DYNAMO-ELECTRIC  MACHLNE. 


357 


Now  for  the  performances  of  such  a  machine  as 
that  just  described.  I  will  not  disappoint  my  readers 
by  describing  glowing  impossibilities,  so  will  say  at 
once  that  it  is  merely  a  toy  among  dynamo-electric 
machines,  and  can  only  be  regarded  as  a  scientific 
plaything.  But,  toy  although  it  is,  it  will  severely  tax 
the  strength  of  a  strong  man  to  work  it  up  to  its  full 


that  is,  to  form  so  many  bridges  across  the  connecting 
wires,  for  if  connected  in  series  or,  "  tandem  fashion, " 
their  combined  resistance  would  be  too  great  for  the 
E.M.F.  of  the  current  to  overcome.  For  a  similar 
reason,  the  machine  could  not  be  made  to  light  up  a 
io-candle  lamp,  but  three  such  lamps  arranged  in 
parallel  circuit  might   be  lit   up   were  the  machine 
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ITS   PARTS,    ETC. 

Fig.  18. — Castings  of  Field  Magnets.  Fig.  19. — Casting  for  Wheel  Standard  and  Elevation.  Fig.  20. — Ditto,  Side  Elevation. 
Fig.  21. — Spindle  and  Nut  for  Driving  Wheel.  Fig.  22. — Plan  of  Arrangement  of  Wires  beneath  Base-board  of  Machine  — 
a.a,a,a,  Xuts  of  holding  down  Bolts;  B,  Wire  from  Outside  of  Right  hand  Field  Magnet;  c,  Right  hand,  or  Long  Brush 
Pillar;  D,  Left  hand,  or  Short  Brush  Pillar;  E,  Wire  from  Outside  of  Left  hand  Field  Magnet;  H,  Left  hand  Terminal  ; 
K,  Right  hand  Terminal  connected  with  Pillar  of  Left  hand  Brush.  Fig.  23. — Sectional  Plan  of  Commutator  and  Brushes  ; 
C,  Long  Pillar  for  Brush  ;  D,  Short  Pillar  for  Brush,  b,b,  Brashes  ;  P,  Perpendicular  Line  through  Armature  ;  o,  Oblique  Line 
crossing  p  to  mark  position  of  Break  on  Commutator.  Fig.  24  — Diagram  showing  how  the  Wires  must  be  wound  on  Field 
Magnets  of  Machine,  and  how  connected  together  ;  A,  End  of  Inside  Wire  of  Left  hand  Field  Magnet ;  E,  Outside  end  of 
same  ;  D,  Inside  end  of  Wire  of  Right  hand  Field  Magnet  ;  B,  Outside  end  of  same  ;  c,  Connection  of  Wires. 


power,  and  is  so  far  useful  in  illustrating  the  futility  of 
expecting  to  get  a  useful  electric  light  by  hand  alone. 
In  a  letter  to  me,  Mr.  Dale  says  :  "When  driven 
rapidly  by  hand  at  a  speed  of  1400  revolutions  per 
minute,  it  will  render  incandescent  two  lamps  of 
5-candle  power,  and  when  driven  off  a  lathe  at  about 
2000  revolutions,  it  will  light  up  three  lamps  of 
5-candle  power,  and  almost  light  up  four  such  lamps." 
The  lamps   must  be  all   arranged  in  parallel  circuit, 


driven  by  power  from  a  gas-engine,  steam-engine,  or 
water-wheel  of  from  h  to  I- horse  power.  Then  experi- 
menters would  experience  a  new  trouble,  for  the  coils 
of  the  machine  would  soon  get  hot,  and  this  would 
ruin  the  insulation  of  the  wire,  in  addition  to  a  further 
loss  from  loss  of  current,  resulting  from  part  of  it 
being  taken  up  in  internally  heating  the  machine.  This 
is  a  fault  common  to  all  in  this  class  of  machines 
having  a  Siemens,  or  H-girder  armature,  and  it  is  a 
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fault  which  must  be  tolerated  by  amateurs  desiring  a 
small  hand-machine,  since  difficulties  in  steering  clear 
of  patent  rights  and  other  obstacles  have  prevented  a 
development  of  hand-machines  in  other  types  less 
liable  to  heat  at  rapid  speed. 

The  driving-wheel  for  the  machine  now  in  my 
study  has  a  diameter  of  15  inches,  and  drives  the 
armature  by  a  gut  band  passing  around  a  2-inch 
grooved  pulley  fixed  to  the  spindle.  I  do  not  object 
to  turning  this  wheel  for  a  few  minutes,  just  to  show  a 
visitor  how  it  will  light  up  two  lamps  of  5-candle 
power;  but  I  do  not  care  to  prolong  the  time,  and  I  have 
found  my  greatest  pleasure  in  using  it  as  a  motor, 
attached  to  15  granule  cells.  It  then  spins  around  at 
a  rapid  rate  in  a  reversed  direction,  and  will  turn  a 
small  lathe.  Nearly  all  well-constructed  dynamo- 
electric  machines  will  run  as  electro-motors,  in  a 
reverse  direction,  if  the  terminals  are  connected  to  a 
sufficiently  strong  source  of  electrical  power,  and 
those  constructed  with  the  Siemens  H-girder  arma- 
ture adapt  themselves  readily  to  the  change,  thus 
showing  that  the  H-girder  form  of  armature  is  well 
adapted  as  an  armature  for  motors.  But  the  H-girder 
form  is  not  the  best  for  a  dynamo-machine  intended 
for  actual  heavy  continuous  work,  although  it  may  be 
tolerated  in  such  toys  as  the  hand-machine  just  de- 
scribed, where  experiments  of  from  a  quarter  to  half  an 
hour's  duration  alone  are  required.  Some  modifica- 
tions in  winding  and  arranging  the  brushes  are, 
however,  necessary  to  get  the  best  results  out  of  this 
type  as  an  electro-motor,  and  those  will  receive  atten- 
tion further  on. 

Machines  similar  to  that  shown  at  Fig.  25  may  be 
purchased  complete  with  driving-wheel  and  band,  from 
,£5  10s.  to  £6,  at  any  of  the  houses  mentioned  in  the 
following  list  :  Messrs.  H.  and  E.  J.  Dale,  4,  Little 
Britain,  and  26,  Ludgate  Hill,  E.C.;  Messrs.  Patrick 
and  Son,  527,  King's  Road,  Chelsea,  S.  W.;  Messrs. 
F.  L.  Willard  and  Co.,  Crou^n  Court,  Milton  Street, 
B.C.;  Messrs.  Cuttriss  and  Co.,  72,  A'eti'  Briggate, 
Leeds ;  Mr.  J.  T.  Mayfield,  41,  Queen  Victoria  Street, 
E.C.,  and  those  mentioned  in  my  last. 

The  cost  of  materials  for  small  dynamos  will  be 
nearly  as  follows  :  rough  castings  for  small  machines, 
from  5s.  6d.  per  set  ;  finished  castings  for  small 
machines,  from  25s.  per  set;  cotton-covered  copper 
wire,  No.  14,  2s.  2d.;  Nos.  16  and  18,  2s.  4d.;  No.  20, 
3s.  per  lb.  This  wire  may  be  had  paraffined  to  order  at 
an  additional  cost,  or  the  paraffin  may  be  put  on  by  the 
amateur  himself  if  preferred.  This  substance  is  sold 
at  is.  8d.  per  lb.,  and  can  easily  be  melted,  and  the 
coil  of  wire  soaked  in  it  whilst  hot.  Terminals  for 
machine,  is.  4d.  and  2s.  Other  parts  may  be  im- 
provised, or  vendors  of  the  castings  will  quote  prices 
for   them.     It  may    be   well   to  state  here   that  the 


castings  issued  by  some  of  the  firms,  mentioned  in  a 
previous  article,  may  vary  slightly  in  form  and  size 
from  the  sketches  given  by  me ;  but  this  slight  varia- 
tion will  be  of  little  or  no  consequence,  providing  all 

parts  of  the  set  match. 

"1 
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IX.— THE  PARLOUR  !  HOW  TO  TREAT  WALLS, 
RECESSES,  AND  CORNICES. 
AV1NG  in  the  chapter  on  Overmantels 
anticipated  to  some  extent,  the  treatment 
of  a  very  important  part  of  the  room,  it 
must  be  allowed  to  govern  the  other 
decoration  in  a  great  measure. 

For  instance,  in  the  parlour  (the  room  now  under 
examination)  the  style  adopted  for  the  fireplace  should 
influence  the  whole,  to  avoid  a  patchy  effect,  or  at  least 
harmonize  with  the  paint  and  structural  decorations  of 
the  room. 

Not  only  should  the  colour  and  form  of  the  con- 
structive carpentry  be  in  keeping  as  far  as  circum- 
stances will  allow,  but  the  furniture  should  also  be 
considered,  and  if,  as  it  so  oft  n  happens,  it  is  im- 
possible by  entire  renewal  or  redecoration  of  the 
various  items  to  bring  it  in  accord,  it  would  be  better 
taste  to  forego  some  pleasant  overmantel  or  other 
feature,  that  would  be  thoroughly  out  of  keeping  with 
the  chairs  and  tables. 

If  it  happens  that  the  furniture  is  of  the  polished 
walnut  and  green  rep  period,  and  ebonizing  it,  with 
some  pretty  chintz  or  eastern  material  replacing  the 
rep  is  not  possible,  then  the  treatment  of  the  room 
in  peacock  blue  paint,  with  tile  panels,  or  in  any  other 
marked  colour  or  style,  must  give  way  to  some  less 
discordant  tone  and  shape.  Black,  however,  is  gene- 
rally more  or  less  happy  with  furniture  of  any  colour, 
and  drabs  and  cinnamons  may  also  be  used  in  place  of 
more  positive  colours  without  very  discordant  results. 

Again,  if  the  furniture  already  at  hand  is  both  good 
of  its  sort  and  artistic  in  itself,  it  may  be  very  much 
marred  or  helped  by  the  quality  of  the  setting,  for 
the  room  itself  should  be  rather  a  rich  background, 
or  appropriate  frame  to  the  object  of  furniture  and 
other  movables  that  it  contains,  and  not  in  itself,  and 
by  itself  a  complete  decorative  effect.  For  instance, 
should  the  room  be  furnished,  as  luckily  some  few 
rooms  still  are,  in  real  (or  imitated)  carved  black  oak, 
although  almost  any  well  designed  woodwork  will  go 
with  it,  yet  one  would  prefer  a  richer  deeper  colour 
and  heavier  design,  that  if  the  Chippendale  style  were 
the  prevailing  one  in  the  furniture,  and  with  regard  to 
hangings  and  other  decorative  upholstery,  similar  care 
should  be  exercised. 
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The  long,  low  spacious  rooms  being  past  in  favour 
of  possibly  more  airy  but  certainly  less  roomy  apart- 
ments, it  is  needful  to  economize  space  as  much  as 
can  be  done  in  most  middle-class  houses,  so  where 
the  ordinary  house  is  in  question,  and  not  one  that 
has  had  its  interior  fittings  carefully  designed  by  an 
architect,  there  will  be  many  additions  possible,  keep- 
ing this  end  in  view. 

For  example,  the  cupboards,  so  prominent  a  feature 
of  the  woodwork,  may  be  restored  to  their  useful 
place,  and  any  corner  cupboard,  or  shelves  above  the 
line  of  the  chair  rail  may  be  added  to  assist  in  storing 
the  necessary  odds  and  ends  of  a  household. 

But  before  proceeding  to  these,  it  will  be  better  to 
examine  the  treatment  of  the  wall  surface,  upon  the 
choice  of  which  depend  so  much  of  the  ultimate  effect. 
The  first  and  most  likely  covering  is  ordinary  wall 
paper,  for  although  there  may  be  various  reasons  for 
the  preference  shown  to  the  many  other  ways  of  deco- 
rating the  walls,  the  comparatively  small  cost,  and 
readiness  of  fixing,  will  always  keep  this  as  the  most 
easily  available  of  all  surface  decorations ;  while  in 
these  days  of  really  artistic  wall  papers,  when  some 
of  the  best  of  our  decorative  artists  have  given  their 
full  thought  to  the  subject,  and  produced  designs  in 
form,  colour,  and  fitness,  second  to  nothing  of  any 
former  art  period,  it  is  very  doubtful  whether  so  much 
of  the  painted  and  stencilled  decoration — that  because 
it  is,  to  some  extent,  hand  work  and  not  purely  me- 
chanical— is  by  many  extolled  to  the  utmost,  while 
wall  paper  is  abused,  is  not  traceable  more  to  the 
feeling  of  being  led  by  a  party  cry — "hand  work  and 
art,  against  mechanism  and  vulgarity,''  rather  than  by 
an  actual  personal  opinion  on  the  subject. 

Neither  is  it  now  necessary  that  a  wall  paper  should 
be  costly,  to  ensure  a  good  design.  Some  few  years 
ago,  the  papers  by  Mr.  Morris  and  his  school  were  all 
that  could  be  desired  in  quality  of  colour  and  beauty, 
yet  were  rather  high-priced  (not  dear,  because  well 
worth  the  money  asked;,  but  out  of  the  reach  of  many 
middle  class  households.  But  I  have  lately  seen  papers 
at  a  shilling  the  piece  of  twelve  yards,  that  left  nothing 
to  be  desired  in  colour  or  pattern.  It  should  never  be 
lost  sight  in  choosing  wall  covering  of  any  sort,  that 
it  is  a  background  and  only  a  background,  so  that 
while  it  may  be  as  beautiful  as  possible  in  itself,  it 
must  be  retiring  and  modest  in  its  decoration,  and 
not  either  offend  the  eye  by  loud  discordant  colours, 
or  tempt  you  to  abstruse  problems  in  mental  arith- 
metic, by  a  vigorous  exhibition  of  certain  prominent 
features  in  the  pattern,  that  tell  out  at  a  distance  as 
spots  to  be  counted  with  dire  effect  on  any  nervous 
invalid  who  may  be  within  those  dazing  walls. 

Again,  a  design  is  better  if  not  too  definite,  but 
possessing  the   quality  described  by  artists  as  "the 


loosing "  of  the  pattern  ;  that  is,  a  gradual  growth  of 
each  part  and  its  disappearance  in  a  softened  or  broken 
outline,  rather  than  in  a  hard,  bold,  cast-iron  looking 
edge.  Probably  for  ordinary  purposes  the  flat  patterns 
(that  is,  patterns  which  like  stencil  work  show  no 
shading,  or  attempt  of  modelling  the  design,  the  colour 
being  one  shade  of  a  darker  pattern  on  a  lighter 
ground,  or  vice  versa)  will  be  found  the  most  useful, 
and  there  are  many  such  now,  at  very  low  prices. 
With  some  a  cold  grey  blue  pattern,  on  a  lighter 
ground,  almost  white,  are  excellent  for  a  room  wheie 
light  is  required,  while  others  with  a  warm  Indian 
red  design,  on  a  pale  almost  salmon  ground,  are  no 
less  good  ;  but  to  attempt  to  describe  even  the  pro- 
minent styles  would  take  many  pages,  so  that  it  must 
suffice  to  indicate  the  special  qualities  to  be  looked 
for — first,  their  fitness  as  background,  and  afterwards 
the  colour  and  design  according  to  taste. 

The  wall  paper  may  have  its  complementary  dado, 
now  so  general  with  the  paper  band  of  ornament 
dividing  the  two  portions,  but  the  flat  effect  of  the 
wall,  pretending,  as  it  does,  to  consist  of  three  parts — 
dado,  rail,  and  surface,  is  infinitely  improved  if  broken 
by  the  simplest  strip  of  wood  for  a  chair  rail ;  this 
rail  is  more  than  an  ornamental  feature,  as  it  saves 
the  wall  from  many  a  blurr  and  from  much  of  the  rub 
of  passing  objects,  while  its  cost  is  so  very  small, 
hardly  more  than  that  of  the  paper  band  or  ornament 
(if  a  rich  pattern)  that  if  possible  it  should  in  all  cases 
be  adopted. 

In  the  first  chapter  of  this  series  of  papers  several 
simple  forms  of  wainscot  (or  dado)  were  given,  and 
to  these  I  have  added  a  few  more  ornate  ones,  that 
could  be  easily  and  cheaply  constructed  for  a  sitting- 
room,  with  the  addition  of  other  materials  than  wall 
paper  if  needed. 

In  Fig.  58  a  chair  rail  is  fixed  at  the  usual  height, 
while  from  it  to  the  lower  skirting  board  of  the  room 
wooden  strips  are  fixed  to  form  a  series  of  panels, 
which  might  be  filled  with  lincrusta,  or  Japanese 
leather,  with  good  effect,  while  the  small  square  panels 
might  hold  an  actual  tile,  or  its  substitute,  the  papyro- 
tile.  If  any  of  the  materials  are  chosen  it  would  be 
best  to  vary  the  designs  of  the  panels  to  save  monotony ; 
if  Japanese  gold  paper  were  used  the  lower  parts 
might  be  filled  with  crimson  and  gold  design,  while 
the  upper  panels  should  be  of  gold  only,  and  the  upright 
panels  of  another  and  richer  design.  If  lincrusta  is 
chosen,  the  upright  panels  may  contain  actual  panel 
designs,  while  the  others  should  be  filled  with  an  "  all 
over"  pattern  ;  if  painted  similar  contrast  of  colours 
may  be  marked  but  less  strongly  ;  for  instance,  if  the 
skirting  rail  and  chair  rail  were  a  deep  peacock  blue 
(usually  the  best  colour  to  harmonize  with  any  mixed 
surroundings)  the  lower  panels  may  be  of  nearly  as 
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deep  a  blue,  while  the  upper  ones  are  many  shades 
paler,  or  even  a  pale  lemon  yellow,  the  upright  panels 
being  blue  and  cream,  hand-painted  ;  but  it  is  im- 
possible to  do  more  than  hint  the  way  to  finish  and 
vary  the  idea. 

In  Fig.  59  a  simple  addition  of  strips  of  wood  to 
make  up  the  wall  may  be  merely  all  painted  or  filled 
with  paper,  or  lincrusta,  as  Fig.  58  ;  while  in  Fig.  60 
the  upright  strips  are  arranged  to  carry  arched  heads 
of  fretwork  to  be  painted  like  the  whole  woodwork, 
while  the  wall  surface  is  either  also  painted,  or  some 
of  the  other  materials  are  used,  such  as  Madagascar  or 
Indian  matting,  or  even  chintz  of  a  good  rich  pattern. 
In  Fig.  61  a  portion  of  the  wall  of  a  room  is  shown 
where  the  treatment  looks  very  elaborate ;  but  is,  as  I 
know  from  actual  working  out,  not  nearly  so  trouble- 
some or  costly  as  the  effect  would  suggest.  This  is, 
perhaps,  more  suited  for  a  smoking  room,  or  studio, 
than  an  ordinary  living  room  ;  but  in  some  houses 
there  is  a  small  back  drawing-room,  or  lesser  room 
opening  out  of  a  larger,  that  might  be  very  effective  if 
finished  in  this  way. 

The  dado  is  formed  of  Indian  matting,  the  sort 
now  sold  at  any  furnishing  warehouse.  This  costs,  I 
think,  only  a  is.  or  is.  3d.  the  yard;  it  is  attached  to 
the  chair  rail,  which  is  planned  to  fit  over  it,  being 
fixed  after  the  matting  was  nailed  to  the  back  of  the 
rail.  The  wall  space  above  is  divided  into  squares  by 
thin  pieces  of  plain  wood  ;  these  'carry  brackets  sup- 
porting a  shelf,  which  runs  around  three  sides  of  the 
room,  stopping  at  the  wall  with  the  window  in  it  ;  a 
simple  overdoor  in  harmony  is  carried  above  the  door, 
projecting  the  width  of  the  long  shelf. 

In  a  room  that  has  been  done  in  this  way,  the  Indian 
matting  was  a  dull  red  and  yellow  in  a  small  check 
pattern,  and  all  the  woodwork  was  painted  a  dull 
red  to  match  the  matting,  the  panels  having  a  cream 
colour  ground,  with  a  conventional  peacock  stencilled, 
in  dull  blue  ;  the  walls  above  the  shelf  being  painted 
the  same  blue,  and  the  little  panels  under  the  shelves 
above  the  peacock  filled  with  lincrusta  painted  plain 
blue.  The  whole  room  was  satisfactory  in  its  effect, 
and  gave  ample  space  for  placing  bric-a-brac  out  of 
danger,  and  yet  in  a  good  position  for  its  display. 

Having  decided  on  the  dado,  if  any,  the  cornices 
for  curtains  are  another  part  of  the  room  that  might 
easily  come  within  the  range  of  amateur  woodworking. 
The  ordinary  pole,  if  plain  and  of  good  shape,  is 
excellent  ;  but  for  those  who  would  not  care  to 
undertake  the  planing  of  a  pole,  I  would  suggest 
a  simple  wooden  cornice,  as  in  Figs.  62,  62A,  63, 
or  67.  In  Fig.  63  two  brackets  actually  carry  a  thin 
wood  rod,  that  passing  through  a  hole  in  each,  is 
secured  by  a  wooden  pin,  as  shown.  A  strip  of  fret- 
work or  lincrusta  runs  above  the  front  of  the  cornice 


while  a  simple  edging  of  cut  wood  finishes  the  cornice 
above  and  below.  In  Fig.  67  the  front  is  treated  with 
openings,  with  simple  arched  heads  of  thin  wood  in- 
serted, showing  the  rod  and  the  tops  of  the  curtains  ; 
this  might  be  so  managed  to  be  a  pleasant  and  un- 
hackneyed treatment  of  this  part  of  the  room.  Owing 
to  want  of  space  this  illustration  must  appear  in  the 
next  Part,  when  I  will  again  call  attention  to  it. 

Fig.  64  is  a  suggestion  for  filling  up  any  odd 
corner  that  might  otherwise  present  a  naked  appear- 
ance, with  a  little  carved  work.  A  dwarf  column  is 
attached  to  the  angle  of  the  skirting,  and  from  this 
two  boards,  fashioned  as  shown,  are  carried  upwards 
and  attached  to  the  walls  of  the  room,  furnishing  a 
foundation  for  shelves  and  cupboard.  At  the  bottom 
is  a  shelf  apparently  supported  on  brackets.  Above 
this  are  another  pair  of  brackets,  supporting  a  small 
cupboard  with  carved  front.  This  is  surmounted  by 
a  shelf  with  a  broad  moulding  enriched  by  carving. 
This  shelf  is  suitable  for  the  reception  of  a  statuette, 
for  it  is  capped  with  a  quasi  canopy,  above  which  is 
another  shelf,  the  outer  edge  of  which  may  be  circular 
instead  of  straight.  The  whole  is  finished  by  a  gra- 
duated canopy  terminating  in  a  small  finial.  The 
drawing  itself  suggests  the  work  to  be  done. 

In  Fig.  65  is  shown  a  cupboard  fitting  fora  common 
arched  headed  recess  so  often  met  with.  This  is 
masked,  as  it  were,  by  a  slip  of  wood  running  up  on 
either  side  of  the  opening,  and  carrying  first  an  arch 
corresponding  to  the  wall  opening,  either  worked  in 
fretcutting  or  in  painted  or  carved  wood,  finished  with 
a  turned  balustrade  of  wood  in  the  popular  style.  At 
the  height  of  the  chair  rail  a  cupboard  with  glazed 
doors  is  carried  on  two  brackets  made  of  joined  work 
in  keeping  with  the  rest  of  the  design,  a  sort  of  what- 
not is  formed  above  this  of  plain  shelves  carried  by 
small  turned  columns.  At  a,  in  Fig.  65,  an  endeavour 
has  been  made  to  show  more  clearly  in  elevation  the 
brackets  that  support  the  cupboard  in  front. 

The  treatment  of  Fig.  66  is  much  more  elaborate, 
and  includes  an  old-fashioned  bureau  secretaire  as  a 
part  of  the  scheme,  while  a  glazed  cupboard  occupies 
the  remaining  portion.  It  will  be  seen  that  the  lid  of 
the  bureau  opens  down,  supported  by  the  two  brackets, 
that  when  closed  fold  over  the  bookselves  below.  The 
sketch  explains  as  fully  as  a  sketch  can,  the  working 
out,  which  would  require  much  more  ambitious  car- 
pentry than  any  piece  yet  given  in  this  series,  while 
it  is  only  suitable  to  polished  wood  or  plain  oak,  but 
not  painted  work. 

But  here  I  must  come  to  a  conclusion  for  the  pre- 
sent. I  have  not  yet  finished  all  that  I  have  to  say  on 
the  treatment  of  recesses,  but  of  necessity  it  must  be 
left  to  be  said  in  the  next  Part. 

(To  be  contitiued.) 
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FRENCH   POLISHING  IN  ALL   ITS 
BRANCHES. 

By  A  PRACTICAL  FRENCH  POLISHER. 

-BODYING  AND  MATCHING  UP,- 
now  arrive  at  the  point  of  deviance 
marking  the  distinction  between  "  glaz- 
ing" and  "spiriting  off."  A  few  words 
on  the  why  and  wherefore  will  not  be 
out  of  place  here,  and  will,  I  think,  assist 
the  amateur  to  a  correct  understanding  of  what  is 
necessary  to  ensure  a  satisfactory  job.  The  old 
English  style  of  polishing  consisted  of  continuous 
rubbing  with  beeswax  dissolved  in  turpentine.  The 
wood  (floors,  etc.)  can  be  stained  to  any  colour  by  aid 
of  the  stains  already  described.  It  is  then  "  filled  in  " 
with  one  or  two  coats  of  size  melted  over  the  fire  and 
applied  hot.  The  polishing  is  then  finished  by  rubbing 
in  the  wax,  dissolved  in  turpentine,  or  ^  lb.  Castille 
soap  dissolved  in  one  pint  of  water,  and  i  lb.  of 
beeswax  dissolved  in  one  pint  of  turps,  and  mixed 
together.  French  polishing  is  very  similar  in  appli- 
cation, the  principal  difference  being  in  the  materials 
used ;  for  whereas  in  the  old  style  the  polish  or  shine 
was  obtained  from  the  wax,  which  is  soft  and  pliable, 
in  French  polishing  it  is  obtained  from  the  shellac, 
which  is  hard  and  brittle.  In  using  wax  it  does  not 
matter  much  how  wet  the  rag  is,  because  it  continues 
soft  ;  but  in  using  shellac,  either  as  polish  or  varnish, 
it  must  be  used  in  small  quantities,  because  if  too 
much  were  applied  at  one  time  it  would  become  sticky, 
and  break  up  in  patches.  On  account  of  the  hardness 
of  the  material  used,  the  principal  object  to  bear  in 
mind  now  is  that  the  polish  should  fill  up  the  grain  of 
the  wood,  but  should  not  lay  on  the  face  of  the  work. 
This  result  is  best  obtained  by  "  spiriting  off,"  as  the 
whole  process  now  consists  of  alternate  rubbing  with 
polish  and  glass  paper,  with  a  finishing  rubber  of 
spirits  to  take  the  surface  down  to  a  dead  level  and 
"  kill  "  the  oil. 

Varnishing  can  not  answer  so  well,  because  being 
laid  on  with  a  brush,  it  covers  the  wood,  thereby 
hiding  the  grain  more  or  less,  according  to  the  ability 
of  the  operator,  beside  which  it  has  a  tendency  to  chip 
and  peel  off  when  it  chances  to  get  knocked,  as  in  the 
best  regulated  of  households  it  will  inevitably  be  some 
time  or  the  other.  Added  to  this,  it  can  never  look  so 
clear  as  "  spiriting,"  although  some  professionals  get 
it  very  nearly  as  clear,  yet  it  always  looks  thick. 
Having  decided  which  of  the  two  styles  is  suited  for 
the  job  in  hand  (as  for  instance,  in  a  chest  of  drawers 
and  similar  jobs,  "  spirit  off "  drawer  fronts,  top,  and 
ends,  and  varnish  knobs  and  mouldings).  Let  us, 
before  proceeding,  devote  a  few  minutes  to  the  use  of 
oil.     Many  wrong  ideas  prevail  on  this  subject,  and  I 


am  the  more  anxious  to  impress  the  right  use  of  it 
upon  my  readers,  because,  in  this  Magazine,  a  corres- 
pondent has  told  us  how  to  polish  furniture  of  some 
kind  with  oil  alone,  after  "  filling  in"  with  an  American 
wood  filler.  Now  it  is  impossible  to  get  a  polish  to 
last  in  that  way  ;  moreover,  anything  so  treated  two 
or  three  times  would  resemble  treacle  for  its  sticky 
properties,  and  would  catch  all  the  dust.  A  great 
deal  of  colour  would  be  given  to  this  assertion,  how- 
ever, by  our  last  process,  "oiling"  and  "  fadding  in," 
for  when  the  oil  is  first  applied  the  work  will  come  up 
nice  and  bright,  but  goes  dull  again  when  the  polish 
is  put  on.  I  am  afraid  this  may  tempt  some  of  "  ours  " 
to  use  more  oil  than  elbow  grease,  and  so  am  reminded 
to  explain  its  action.  When  first  applied  to  hard  woods 
(that  have  been  cleaned  up,  i.e.,  papered)  it  lays  on  the 
surface  for  some  time  while  working  its  way  (or 
soaking)  in,  because  of  the  hardness  of  the  wood, 
thereby  giving  the  bright  appearance  which  is  so 
deceptive,  but  it  will  eventually  work  its  way  right 
into  the  wood,  and  spread  all  over  it.  This  is  termed 
"  sinking,"  and  can  be  best  illustrated  on  a  piece  of 
pine  by  dropping  a  few  spots  of  oil  on  a  cleaned-up 
surface.  It  will  be  seen  to  spread  a  great  distance, 
and  of  course  goes  dull  as  it  spreads.  Each,  time  it 
is  touched  with  oil  the  surface  will  become  bright  for 
a  few  minutes,  but  will  sink  again  to  the  same  dulness, 
and  if  it  were  persevered  in  it  would  be  found  to 
collect  a  deal  of  dust  and  become  sticky,  as  before 
stated.  It  is  the  same  with  hard  woods,  only  that  the 
oil  sinks  more  slowly.  Now  this  sinking  of  the  oil 
must  be  guarded  against  by  using  only  just  enough 
to  show  the  colour  of  the  wood  through  the  plaster  in 
oiling,  and  after  that  only  a  spot  or  two  on  the  face  of 
the  rubber  when  it  sticks  ;  because,  in  sinking,  the  oil 
takes  the  polish  with  it,  and  helps  to  prevent  a  good 
finish  being  obtained.  The  reason  for  using  oil  on 
the  rubber  when  it  becomes  sticky,  is  this  ;  the  shellac, 
as  before  stated,  is  hard  and  brittle.  It  is  dissolved  in 
spirits,  and  as  the  spirit  soaks  into  the  wood  and  flies 
oft"  with  the  rubbing,  so  the  shellac  becomes  brittle 
again,  and  would  crumble  up  unless  something  were 
used  to  keep  it  soft.  Spirit  would  not  serve,  because 
it  would  soften  all  that  has  been  rubbed  in  before,  and 
would  leave  us  with  more  dry  shellac  than  at  first,  so 
we  use  a  spot  or  two  of  oil,  which  does  not  fly  off,  and 
yet  keeps  the  shellac  soft,  and  as  we  want  to  get  a 
perfectly  hard  surface,  I  think  this  will  fully  explain 
the  danger  of  using  too  much  oil.  The  action  of  the 
oil  on  the  rubber,  when  properly  used,  should  be  to 
pass  the  particles  of  shellac  over  the  surface  until  they 
drop  into  the  pores  of  the  wood,  which  still  remain 
open. 

As  before  stated,  glaze  is  used  to  finish  off  work 
that  has  been  varnished  (although  it  is  possible  to 


364 


FRENCH  POLISHING  IN  ALL  ITS  BRANCHES. 


"  spirit  off"  over  varnish,  yet  I  think  it  lies  outside 
the  province  of  an  amateur,  as  it  requires  a  deal  of 
skill  in  the  use  of  the  rubber,  and  is  not  attempted,  as 
a  rule,  even  in  the  trade),  therefore  we  must  now  map 
out  the  work  to  be  done  entirely  with  the  rubber,  and 


FIG.    I.  — METHOD    OF   HOLDING    EUBBEK. 

that  which  will  require  varnishing,  because  that  which 
is  "spirited  off"  will  have  to  be  matched  up  (i.c.t 
coloured)  if  necessary  in  the  polishing,  while  that  part 
which  is  "glazed  off"  will  be  matched  up  in  the 
varnish.  In  mixing  colour  in  the  polish  do 
not  attempt  to  get  the  shade  required  in 
one  or  two  applications,  but  use  a  very 
small  quantity,  only  sufficient  to  tint  the 
polish,  as  the  intensity  of  colour  is  best 
obtained  by  repeated  applications. 

Mahogany. — To  match  up  such  parts  as 
are  still  light  after  staining  and  oiling.  Mix  a 
small  quantity  of  red  sanders  in  some 
polish  ;  about  a  gill  at  a  time  would  be 
enough  to  mix.  Let  it  soak  awhile,  and 
strain  the  polish  through  a  piece  of  washed 
calico,  the  finer  the  better.  While  it  is 
soaking,  make  the  rubber  by  folding  a 
piece  of  flannel  so  as  to  have  a  flat  surface. 
For  flat  work  this  is  sometimes  done  by 
wrapping  four  or  five  thicknesses  of  flannel  tightly 
round  a  penny  piece.  This  is  a  good  plan,  but  for 
carved  or  turned  work  it  would  not  do,  as  the  rubber 
has  to  bend  to  the  shape  of  the  work  ;  therefore,  make 
it  as  near  as  possible  to  that  pattern  or  shape  shown 
by  the  penny  piece,  the  corners  of  the  flannel  being 
turned  up  toward  one  end  to  afford  a  grip.  It  is  held 
in  the  palm  of  the  hand  by  these  corners,  the  thumb 
laying  along  one  side  of  the  rubber,  the  first  and 
second  fingers  on  top,  the  third  and  fourth  fingers 
holding  down  the  other  side  (Fig.  1).  By  this  means 
an  amount  of  rigidity  is  obtained  all  over  the  face  of 
the  rubber  (Fig.  2),  while  yet  giving  full  play  to  the 
flannel  to  bend  to  any  shape  it  is  required  to  pass 
over.  For  working  in  hollows,  grooves,  etc.,  it  is  kept 
thin  at  that  part  covered  by  the  first  and  second  fin- 
gers, and  must  be  kept  perfectly  flat  to  the  work.  Upon 
no  account  must  the  face  of  the  rubber  crease,  as  it 
would  break  up  the  polish  in  patches.  Having  shaped 
the  flannel  as  near  as  possible  as  described,  soak  it 
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well  with  polish  (clear  or  coloured,  whichever  the 
rubber  is  intended  for)  and  press  it  firmly  together. 
Now  cover  it  with  a  piece  of  fine  calico  that  has  been 
well  washed.  Cld  calico  serves  best.  In  moistening 
the  rubber,  take  the  calico  off  and  wet  the  flannel ; 
then  cover  again,  to  work  A  fresh  rubber  is  necessary 
for  each  colour  polish,  one  for  glaze,  and  one  for 
spirit. 

The  first  rubber  should  be  quite  wet,  and  should 
be  rubbed  on  the  work  with  a  circular  motion  from 
side  to  side  on  flat  work,  as  shown  in  Fig.  3. 
The  rubber  will  make  a  cloudy  mark  as  it  passes  over 
the  work,  and  this  must  be  lapped  over  by  the  next 
turn  of  the  hand,  and  so  on  all  through  the  job.  After 
going  all  over  the  flat  parts  once,  start  at  the  same 
point  and  go  all  over  it  again,  in  the  same  order,  as 
many  times  as  required  to  bring  up  the  right  shade. 
Do  not  put  more  polish  on  the  rubber  until  it  is 
worked  quite  dry,  and  then  not  so  much  as  at  first,  the 
object  being  to  gradually  reduce  the  amount 
of  polish  on  the  rubber  till  the  finish,  when 
it  should  be  quite  dry  for  some  few 
minutes.  Should  the  rubber  drag  or  cling, 
put  two  or  three  spots  of  oil  on  the  face, 
not  the  flannel.  Should  the  face  of  the 
rubber  work  up  shiny  or  black,  it  shows 
that  there  is  too  much  oil  on  already,  and 
no  more  must  be  used  until  it  is  all  worked 
off.  Should  the  polish  show  a  creamy  or 
greenish  cast,  it  is  because  the  wood  is 
damp,  or  the  room  is  too  cold  or  draughty, 
and  must  be  brought  back  to  its  normal 
colour  by  holding  burning  paper  or  a  candle 
near,  but  not  near  enough  to  blister  it. 
When  a  sufficient  colour  is  worked  in  the 
flat  parts,  let  it  stand  while  the  varnish  is  mixed  to 
the  shade,  which  must  be  done  in  one  coat,  and  so 
will  require  more  red  sanders  than  the  polish.  Lay 
the  varnish  on  the  parts  necessary  as  thin  and  as  level 
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as  possible ;  the  thinner  the  better.  A  little  practice  on 
slips  of  wood,  before  starting  on  the  job,  would  be  ad- 
visable, as  red  varnish  is  the  hardest  of  all  to  use  (chairs 
and  couches  are  sometimes  varnished  all  over).  Our  job 
should  now  present  the  exact  appearance  required  for 
the  finish,  which  will  be  described  in  the  next  chapter. 
(To  be  continued) 
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HOW  I  MADE  MY  RAIN  GAUGE. 

By  jr.irrfl£ir  stickleback. 


HEN  F.  H.  H.  (Ash/ord)  asked  in  Part 
XYIII.  for  instructions  for  making  a 
rain-gauge,  the  Editor  said  he  would  be 
glad  to  receive  an  article  on  the  subject. 
I  thought  that 
these  simple  instruments  were 
so  widely  known  and  thorough- 
ly understood  that  the  Editor 
would  be  at  once  overwhelmed 
with  articles,  and  F.  H.  H. 
with  replies,  but  as  the  only 
one  of  the  latter  appears  to 
have  been  from  Chemicus,  and 
as  the  rain-gauge  he  describes 
would,  it  appears  to  me,hardly 
give  satisfactory  results,  I  am 
led  to  think  an  article  on  the 
subject  might  be  of  use  to  the 
readers  of  Amateur  Work* 
In  Chemicus's  instrument,  as 
the  diameter  of  the  funnel  is 
to  be  the  same  as  that  of  the 
shoulder  of  the  bottle,  it  ne- 
cessarily follows  that  an  inch 
of  rainfall  would  measure  an 
actual  inch  on  the  measuring 
stick.  Now  this  is  hardly  ac- 
curate enough,  considering 
rainfall  is  measured  to  iooths 
of  an  inch  ;  besides,  readings 
should  be  taken  daily  as  eva- 
poration, which,  with  ordinary 
precautions,  and  daily  read- 
ings, may  be  disregarded,  be- 
comes, with  monthly  readings, 
a  source  of  error  which  can- 
not be  combated. 

These  maybe  called  defects 
in  principle,  and  now  for  prac- 
tical defects. 

Chemicus  says  a  common 
quart  bottle  should  be  used, 
but  such  bottles  possess 
what  are  technically  termed 
"  kicks/'  and  the  commoner 
the  bottle,  the  greater,  as  a  rule,  is  the  "  kick  "  ;  even 
with  the  best   of  ordinary   quart   bottles,   the   slight 

*  'I  his  paper  is  from  the  pen  of  a  gentleman  residing  at 
Simla,  and  bears  date,  November  12th,  1883.  My  correspon- 
dent had  not  then  seen  the  November  Part  of  Amateur  Work, 
in  which  there  is  an  article  on  this  subject,  by  G.  H.  Logan,  of 
Kuruwita,  Ratnapura,  Ceylon.  This  footnote  is  necessary  to 
explain  what  the  writer  says  in  his  opening  paragraph. — Ed. 


roundness  of  the  bottom  would  vitiate  the  readings  on 
a  scale  of  1  inch  to  1  inch  ;  if  the  scale  was  10  inches 
to  1  inch  this  would  not  be  of  so  much  importance. 

Next,  a  common  quart  bottle  is  not  made  with  any 
particular   care,   and   the   inside   is   never   a   perfect 
cylinder,  and  even  often  pleasingly  diversified  with 
lumps  and  undulations,  which  no  scale  could  in  any 
way  account  for. 

Thirdly  and  lastly,  Chemi- 
cus does  not  say  how  the 
diameter  at  the  shoulder  is  to 
be  measured,  and  I  cannot  con- 
ceive how  it  can  be  done 
without  breaking  the  bottle, 
for  it  must  be  remembered  it 
s  the  internal  not  the  external 
diameter  that  is  required. 

Rain-gauges  may  be  roughly 
divided  into  two  classes, 
though  they  really  present 
very  little  difference — those  of 
the  first  class,  or  simple  con- 
struction, consisting  of  a  furr  e 
and  reservoir  in  one,  the 
rainfall  being  measured  by  a 
stick  or  other  similar  appliance 
as  it  stands  in  the  reservoir  ; 
and  those  of  the  second,  and 
perhaps  more  accurate,  class, 
having  the  funnel  and  reser- 
voir distinct,  and  the  water 
taken  out  of  the  latter  and 
measured  in  a  graduated  glass. 
The  first  or  simple  method 
was,  and  is,  very  much  used  in 
India  and  out-of-the-way 
places,  and  consists  of  a  zinc 
structure  of  the  shape  shown 
in  Fig.  1,  not  unlike  a  large 
funnel  with  the  bottom  stopped 
up,  and  supported  by  an  iron 
rod  with  a  ring  round  the 
neck  of  the  gauge.  This  iron 
rod  turns  like  an  axle  in  two 
bearings,  to  allow  of  the  gauge 
being  easily  turned  upside 
down  to  empty  it.  Of  course, 
the  iron  rod  can  be  dispensed 
with,  and  the  gauge  placed  in  a  wooden  stand,  and 
lifted  out  for  emptying,  but  the  axle  arrangement 
is  more  convenient,  and  has  also  the  advantage  of 
automatically  keeping  the  gauge  in  a  vertical  position, 
the  portion  below  the  neck  being  made  heavier  than 
that  above. 

The  dimensions  shown  in  Fig.  1  are  what  will,  J 


— INDIAN    RAIN 
GAUGE. 

A,  Iron  rod  in  bearings. 
Portion    shown    in 
section. 

C,  Zinc  Bottom. 

D,  Block  of  Wood. 
Scale,   ii   inches  to    1 

foot,  or  one-eighth 
actual  size. 
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think,  be  found  convenient,  but  can  be  altered  to  suit 
anyone's  taste  or  necessity  in  accordance  with  the 
principles  I  am  going  to  explain.  The  rain-gauge  in 
question  will  hold  4  inches  of  rainfall  in  its  reservoir, 
which  would  be  ample  for  a  day's  fall  in  England. 

In  making  the  reservoir,  be  careful  that  it  is  a  true 
cylinder  of  uniform  internal  diameter  throughout,  and 
of  the  diameter  that  is  determined  on.  The  mouth 
of  the  funnel  must  also  be  a  perfect  circle  of  the 
diameter  required.  In  the  sketch,  the  funnel  mouth 
is  1  foot  diameter,  and  the  reservoir  4  inches.  It  does 
not  matter  in  the  slightest,  theoretically,  what  the 
shape  or  size  of  the  funnel  and  reservoir  are,  provided 
only  that  the  proportion  of  the  internal  area  of  the 
mouth  of  the  funnel,  to  that 
of  reservoir  is  known.  Thus 
the  funnel  may  be  square,  and 
the  reservoir  round,  or  vice, 
versa,  but  it  is  more  conve- 
nient, as  a  rule,  to  have  both 
round  or  both  square,  and  a 
cylindrical  form  will  be  found 
easier  to  make. 

The  areas  of  two  circles  are 
to  one  another  as  the  squares 
of  their  diameters  ;  thus,  in 
Fig.  1,  the  diameter  of  the 
funnel  being  12  inches,  and 
the  cylinder  4  inches,  the  dia- 
meters are  as  3  to  1,  and  the 
areas  as  9  to  1,  and  1  inch  of 
rainfall  will  fill  the  cylinder  to 
the  depth  of  9  inches. 

Now  take  a  stick,  the  thinner 
the  better,  mark  it  at  every  9 
inches  from  one  end,  and  mark 
against  these,  1,  2,  3,  etc., 
inches  in  succession.  Divide 
each  of  these  divisions  into  10 
parts,  for  ioths  of  inches,  and  each  of  these  again 
into  5,  for  T§„ths  of  inches,  the  alternate  iooths  can 
be  guessed  by  the  eye.  You  will  then  have  a  simple 
rain-gauge,  which  will  answer  all  practical  purposes, 
and  give  you  very  decently  accurate  readings. 

Make  the  edge  of  the  funnel  as  clean  and  sharp  as 
possible.  Put  the  bottom  into  the  cylinder  exactly  at 
right  angles  to  the  sides,  and  about  an  inch  or  two 
above  the  bottom  of  the  sides  ;  under  this  put  in  a 
circular  piece  of  h  inch  or  %  inch  wood,  to  support  the 
bottom,  and  prevent  bulging,  turning  the  ends  of  the 
zinc  round  under  it  to  hold  it  in  place,  fastening  with 
screws  or  nails.  Last,  but  not  least,  take  care  the 
rain-gauge  is  watertight. 

Another  method  of  measuring  in  this  sort  of 
gauge  is  by  using  a  very  thin  light  rod  fixed  into  a  float, 
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and  running  up  and  down  through  crossed  wires  across 
the  funnel  mouth.  Put  in  just  enough  water  to  float 
the  rod,  and  mark  the  point  where  the  wires  cross  the 
rod  at  zero,  then  make  your  scale  as  before,  but  down- 
wards towards  the  float.  The  place  where  the  wires 
cross  the  rod  will  then  show  the  amount  of  rainfall. 
With  this  arrangement  it  is  best  to  have  the  rain- 
gauge  fixed,  and  to  draw  off  the  water  by  a  small  tap 
at  the  bottom,  after  taking  the  readings.  Always,  too, 
remember  to  leave  in  the  reservoir  every  day,  enough 
water  to  bring  the  rod  exactly  to  the  zero  mark. 

The  second  form  of  rain-gauge  is  that  generally 
sold  in  England,  and  consists,  as  shown  in  Fig.  2,  of 
a  small  cylinder  about  18  inches  high,  and  5  or  6 
inches  in  diameter. 

The  water  is  caught  in  the  funnel,  and  runs  from 
thence  into  a  smaller  vessel,  B,  inside  the  outer  case. 
This  vessel  should  have  a  lip.  Hanging  upside  down 
in  the  case  is  shown  a  graduated  glass,  on  which  the 
scale  is  marked  on  the  same  principle  as  for  the  rain- 
gauge  already  described,  the  proportions  being  in  this 
case  between  the  diameters  of  the  funnel  and  glass, 
the  size  or  shape  of  the  vessel  B  being  perfectly  im- 
material. 

Great  accuracy  is  attainable  by  this  method,  as  the 
graduated  glass  can  be  made  of  as  small  a  diameter 
as  is  desired,  as  it  has  not  to  serve  the  purpose  of 
reservoir. 

Evaporation  is  avoided  in  this  by  having  the  whole 
apparatus  closed  in  by  the  funnel,  the  pipe  from  which 
is  made  very  small. 

If  you  use  a  rain-gauge  of  this  small  size,  put  it 
on  a  pedestal  to  raise  it  from  the  ground.  If  you  are 
morbidly  sensitive  about  evaporation,  and  sink  it  in 
the  ground,  you  run  a  greater  danger  still  from 
members  of  the  canine  tribe,  unless  it  be  securely 
fenced  in.  This  style  of  rain-gauge  looks  more  diffi- 
cult for  amateurs  to  construct,  but  it  admits  of 
almost  anything  being  used  up  for  it  ;  for  instance, 
the  following  is  an  exceedingly  simple  one  I  used  last 
year,  for  use  during  the  rains  here.  In  this  case  I  did 
not  care  about  evaporation,  as  I  only  wanted  to  mea- 
sure occasionally  very  heavy  falls,  but  for  daily  regis- 
tration, a  funnel  and  smaller  reservoir  could  easily 
be  used. 

I  took  an  empty  kerosine  oil  tin,  which  would  in 
ordinary  course,  have  been  thrown  away,  and  cut  the 
top  carefully  out.  The  tin  had  a  strong  sharp  rim, 
and  was,  I  found  by  measurement,  exactly  9  inches 
square  at  the  top,  giving  a  catchment  area  of  8 1  square 
inches.  This  put  out  in  the  rain  was  my  funnel  and 
reservoir  both.  Next,  I  took  the  glass  of  a  lactometer 
I  had  in  the  house,  and  found  the  bottom  to  be,  as  far 
as  could  be  told  by  the  eye,  quite  flat  inside.  I 
measured  the  internal  diameter  of  the   glass   which 
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looked  uniform  throughout,  and  found  it  to  be   ivj 
inches.     This  gave  me  an  area  of  (  —  )     X    3"l4isg 

=i"63  square  inches. 

Si 
Now      — —  =  497  or  about  49!  inches.   This  then 
1  "3 
would  be  the  length  of  glass  required  for  measuring 

1  inch,  and  T'^  of  an  inch  would  require  497,  or  as 

near  as  possible  5  inches. 

I  then  took  a  piece  of  paper,  and  drew  on  it  a 
straight  line,  5  inches  long,  divided  into  4  inches,  the 
whole  10  divisions  gave  me  ~  inch,  and  each  4  inch 
division  gave  me  T|3  inch.  These  I  further  sub- 
divided into  2,  giving  -pc553  inch,  which  was  a  deal 
more  accurate  than  I  wanted.  I  pasted  this  paper  on 
the  outside  cf  the  glass,  making  one  end  of  the  scale 
come  just  opposite  the  bottom  of  the  inside,  let  it 
dry,  cut  with  a  knife  along  the  line  and  its  divisions, 
and  then  with  a  file  scratched  the  scale  on  to  the  glass 
through  the  cuts  in  the  paper,  cleaned  off  the  paper, 
and  my  rain-gauge  was  complete. 

To  avoid  the  trouble  of  graduating  a  glass,  an 
ordinary  graduated  measuring  glass  can  be  used, 
making  the  area  of  the  funnel  of  suitable  size  ;  for 
instance,  with  a  funnel  area  of  17-28  square  inches, 
each  oz.  would  read  -^  inch  rainfall,  and  with  an  area 
of  86-4  square  inches,  each  oz.  would  read  3V  mcn- 
■=»-         •$■         —p 
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XIII.— THE  CASE  (Continued.) 
|N  Figs.  140  and  141  which  accompany 
this  chapter,  are  designs  for  the  front 
and  side  elevations,  respectively,  of  a 
i  -S-*^^-  I  small  organ,  which  may  be  carried  out 
exactly  to  the  size  indicated  by  the 
scale,  or  which  would  be  suitable  for  any  sized  organ, 
from  3  feet  up  to  5  feet  6  inches  wide,  and  from  6  feet 
up  to  10  feet  high.  It  will  be  observed  that  the  design 
is  a  very  simple  one,  consisting,  as  it  does,  of  only  four 
corner  posts  and  a  panel  framing  to  fill  in  the  lower 
portion  of  the  case.  It  is  shown  as  a  single-manual 
instrument,  without  pedals,  the  bellows  being  blown 
in  the  same  way  as  those  of  the  harmonium,  using 
foot-boards  instead  of  a  pedal.  These  foot-boards 
look  very  nice  if  covered  with  a  piece  of  stout  sheet 
brass,  worked  in  a  diaper  or  other  pattern.  This 
metal  covering  will  last  a  life-time,  and  always  look 
neat,  whilst  carpet  covering  soon  presents  a  deplorable 
appearance.  Of  course,  the  general  design  of  this  case 
would  be  equally  applicable  to  a  small  two-manual 
organ  with  pedals,  and  it  could  be  adapted  to  a  larger 
instrument  than  indicated  by  the  scale,  by  adding  a 


wing  on  each  side  similar  to  those  in  design  No.  3, 
only  taking  care  to  make  the  wings  to  match  the  other 
portions  of  the  case. 

This  case  may  be  made  of  oak  or  of  pine,  either 
plain  or  stained,  and  it  would  also  look  well  if  it  were 
executed  in  ebonized  wood  with  the  V  joints,  orna- 
ments, etc.,  picked  out  in  gold. 

Fig.  142  is  a  view,  on  an  enlarged  scale,  of  the 
upper  portion  of  the  posts,  with  suggestion  for  orna- 
ments. These  posts  may  be  about  3  inches  square, 
and  may  either  be  of  solid  wood  or  built  up  of  four 
pieces  in  the  same  way  as  a  square  wood  organ  pipe. 
Solid  wood,  if  not  well  seasoned,  is  apt  to  split  when 
kept  in  a  warm  room  ;  hence  it  is  often  very  advisable 
that,  where  exposed  to  view,  posts  should  be  built  up 
as  described. 

The  reeds  or  flutings  in  these  posts  should  be 
formed  with  a  suitable  plane,  but  if  such  a  tool  cannot 
be  easily  procured,  thin  headings,  rounded  at  each 
end  and  bradded  on,  would  form  a  pleasing  ornament. 
If  the  posts  are  made  hollow  the  finials  should  be  cut 
out  of  the  solid  and  fixed  in  position  afterwards. 

Fig.  144  or  No.  3  design,  shows  a  front  suitable  for 
a  larger  organ,  which  should  not  be  less  than  5  feet 
6  inches  wide  and  9  feet  6  inches  high  ;  and  a  side 
view  of  the  same  is  given  in  Fig.  145.  The  general 
instructions  which  accompany  the  first  design  will,  I 
think,  be  sufficient  to  enable  the  amateur  to  under- 
stand the  method  of  putting  together  either  of  the 
other  two  cases  now  described,  and  the  thickness  of  the 
materials  will  be  the  same  for  all  the  panellings  and 
framings.  Of  course,  in  the  last  two  designs,  there 
are  no  posts  behind  those  seen  in  the  diagrams,  as  no 
skeleton  framing  is  required.  The  rack  boards,  for 
the  show  pipes,  will  be  similar  to  those  already  men- 
tioned in  the  previous  chapter. 

The  six  posts  required  for  design  No.  3  may  be 
from  3  inches  to  5  inches  square,  according  to  the  size 
of  the  instrument,  and  may  be  either  solid  or  built  up, 
as  in  the  previous  case.  The  ornamental  trefoil 
panelling  in  the  upper  part,  and  the  quarterfoil  panel- 
ling in  the  lower  part,  is  formed  by  boring  holes  in  the 
required  positions  with  a  large  centre  bit,  and  then 
hollowing  out  the  outer  margins  of  the  holes  with  a 
gouge.  The  divisions  between  each  of  these  trefoils, 
etc.,  should  be  made  of  a  thin  beading,  bradded  on  to 
a  flat  strip  about  g  inch  wide,  having  a  quadrant  hollow 
on  each  edge,  as  shown  in  Fig.  143.  When  working 
the  hollows,  fasten  the  slips  flat  down  on  to  the  edge 
of  a  thin  board  with  thin  round  wire  nails,  and  then 
screw  the  board  up  in  the  bench  and  work  the  hollows 
with  the  plane  made  for  the  purpose.  This^being  done, 
take  the  strip  of  the  board,  draw  out  the  nails,  which, 
as  they  are  round,  can  be  easily  accomplished,  and 
then  fasten  the  bead  in  position  by  passing  brads  or 
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wire  nails  through  the  back  of  the  slip  through  the 
same  holes.  These  headings  and  slips  should  be 
made  in  long  strips,  and  can  then  be  cut  up  to  the 
sizes  required  when  complete.  Mouldings  similarly 
constructed  could  be  used  to  ornament  other  portions 


FIG.    142. — DETAIL  OF 
UPPER  PORTION  OF  POST, 

ith  Full  Size. 


and  to  this  description  I  must  refer  my  readers,  for 
space  would  be  wasted,  without  any  useful  result,  by 
repeating  my  instructions  here. 

The  designs  which  I  have  given  will,  I  trust,  enable 
the  amateur  to  select  something  suitable  for  his  pur- 


FIG.  I40. — FRONT  ELEVATION. 


DESIGN   FOR  ORGAN,  No. 
Scale  \  inch  to  1  foot. 


FIG.  141. — SIDE  ELEVATION 


of  the  case,  affording  an  excellent  effect  at  the  cost  of 
a  small  amount,  comparatively  speaking,  of  time  and 
trouble,  and  rendering  the  instrument,  in  its  simple 
decoration,  as  attractive  to  the  eye  as  if  the  mouldings 
had  been  elaborately  carved. 

This    organ   should  be    furnished   with  a  hand- 
blower  and  tell-tale,  as  described  for  No.  1  design, 


pose,  and  to  adapt  it  to  the  necessities  of  his  particular 
circumstances.  Each  and  all  of  them  will,  I  think,  be 
found  desirable  for  the  purpose  for  which  they  are  in- 
tended, and  no  one  will  find  any  difficulty  in  making  such 
modifications,  either  in  construction  or  ornamentation, 
as  will  render  them  better  fitted  for  his  particular 
requirements.         (To  be  concluded.) 


<^v 


ORGAN  BUILDING  FOR  AMATEURS. 


3;o         THE  RENOVATION  OF  OLD  PRINTS,  BRA  WINGS,  AND  PAINTINGS. 


THE  RENOVATION  OF  OLD    PRINTS, 
DRAWINGS,  AND  PAINTINGS; 

AND  THE  COLOURING  AND  MOUNTING  OF 

MAPS  AND  PLANS. 

By  JOEN  BRION,  Constructor  of  Relievo  Maps  to  H.R.H.  the  late 

J  riixce  Consort,  and  author  of  "Relievo  Maps  andTheir  Construction," 

Etc. 


OF    STAINED 


L-THE    CLEANING     AND    RENOVATING 
PRINTS  AND  DRAWINGS, 

N  nothing  is  amateur  work  so  pleas- 
ingly displayed  as  in  the  production 
of  the  adornments  and  conveniences  of 
home.  The  etymology  of  the  term: 
Work  that  is  loved,  connects  it  with 
some  of  the  best  feelings  of  our  nature.  The  quaint 
fancies  of  a  chimney-piece,  a  well-designed  side- 
board, nay,  even  a  set  of  humble  book-shelves — reveal 
at  a  glance  the  taste  and  bent  of  the  "  house-band." 
It  was  shrewdly  observed  by  one  of  our  master 
minds:"  Show  me  a  man's  favourite  books,  and  I  will 
tell  you  what  he  is."  Which  may  be  justly  paraphrased 
into,  "  Show  me  a  man's  home  and  its  adornments, 
and  I  will  reveal  the  character  of  the  possessor." 
Nowhere  does  this  so  clearly  appear  as  in  what  we 
may  call,  the  furniture  of  the  walls,  for  there,  the  un- 
framed  woodcut,  taken  from  a  newspaper  serial,  and 
tacked  up  in  the  little  kitchen  or  parlour  ;  the  simple 
pencil  sketch,  or  the  well-worn  tourist's  map,  scribbled 
over  with  mysterious  reminders  of  pleasant  summer 
jaunts,  tell  as  plain  a  tale  concerning  the  tastes  and 
feelings  as  the  elaborate  estate  maps  in  the  imposing 
library,  or  the  Turners  and  Morlands  in  the  drawing- 
rooms  of  the  affluent. 

There  are  few,  we  believe,  who  do  not  covet  some 
adornments  for  the  walls  of  their  homes  ;  but  multi- 
tudes ofmeritorious,although  cheap, engravings,  maps, 
and  sketches  are  thrown  aside  because  their  owners 
cannot  mount  them  in  a  presentable  form;  and  countless 
prints  and  drawings  are  lamented  over,  and  ultimately 
condemned,  when  damp  or  accident  has  partly  defaced 
their  features.  To  enable  the  amateur  to  renovate 
these  ;  to  colour,  mount,  and  fit  a  map  or  plan;  to  fix 
and  preserve  sketches  and  drawings;  to  clean,  re- 
mount, and  restore  old  paintings;  and  to  supply  him- 
self, ad  lib.  with  cheap  plain  frames  and  mounts 
according  to  his  own  taste  or  fancy,  the  present  series 
of  papers  is  designed.  The  instructions  are  based 
upon  the  practice  of  many  years,  and  will  enable 
anyone,  so  disposed,  to  turn  the  knowledge  to  profit- 
able account,  as  well  as  to  contribute  to  the  attractions 
of  home. 

I.  The  Cleaning  and  Renovating  of  Old  or  Stained 
Prints  and  Drawings.— -The  chief  cause  of  damage  to 
prints  and  drawings  is  neglect,  and  exposure  to  smoke, 


damp,  and  dust.  In  the  majority  of  such  cases,  a 
simple,  effectual  cleaning  is  all  that  is  required  ;  yet 
even  here  knowledge  and  care  are  indispensable. 

Suppose  we  are  about  to  deal  with  a  soiled,  creased, 
and  fly-marked  print.  Our  first  care  must  be  to 
clean  it,  back  and  front,  from  every  particle  of  dust. 
Commence  by  laying  the  print,  face  downwards,  upon 
a  smooth  board  or  table,  which  has  been  previously 
covered  with  a  sheet  of  clean  paper,  or  a  piece  of 
perfectly  smooth  white  calico.  Provide  yourself  with 
a  hat  brush  or  soft  clothes  brush,  and  with  it  go  gently 
but  firmly  over  the  back  of  the  print,  taking  care  to  let 
the  strokes  of  your  brush  be  always  made  in  the  same 
direction  ;  from  left  to  right  will  be  generally  found 
the  most  convenient.  If  you  work  "to  and  fro  "  in  a 
scrubbing  motion,  you  will  risk  rending  or  creasing  the 
print.  A  few  careful  strokes,  in  the  manner  we  have 
recommended,  will  effectually  clear  the  back.  Then 
lift  your  print,  shake  the  dust  from  the  paper  or  calico, 
clean  your  brush  by  rubbing  it  against  another,  or 
upon  a  piece  of  paper,  lay  the  print  with  the  face 
upwards,  and  treat  it  precisely  as  you  did  the  back. 
The  reason  for  recommending  a  brush  for  dusting 
instead  of  a  cloth  is,  that  the  former  effectually 
removes  the  particles  of  dust  from  the  pores,  as  well 
as  from  the  surface  of  the  paper,  which  the  latter 
does  not  ;  it  also  obviates  all  risk  of  "  smudging,"  an 
accident  which  is  very  likely  to  arise  by  the  use  of  a 
linen  or  silk  duster,  and  renders  the  cleaning  process 
quite  the  reverse  of  what  was  intended. 

Some  knowledge  of  the  names  and  varieties  of 
paper  used  in  the  production  of  prints  and  engravings 
is  necessary  for  the  understanding  of  much  that  will 
follow.     They  may  be  briefly  enumerated  thus  : — 

t.  Ordinary  book  paper — firm,  compact ;  generally 
used  in  printing  wood  engravings. 

2.  Half-plate  paper. — a  kind,  into  whose  manufac- 
ture only  half  the  usual  proportion  of  size  has  been 
introduced.  It  is  much  softer,  more  absorbent,  less 
adhesive,  and  consequently  requires  greater  care  in 
handling  when  wet,  than  common  printing  paper. 

3.  Whole-plate  has  a  very  small  portion  of  size  in 
its  composition,  which  though  more  glossy,  nearly  ap- 
proaches that  of  good  blotting  paper.  The  greatest 
care  is  required  in  dealing  with  this  species  when  wet. 

4.  Indian  or  Chinese  paper  is,  as  its  name  indi- 
cates, an  oriental  production.  It  is  of  a  delicate, 
silky  fibre,  and  generally  of  soft  pearly  grey  or  pale 
buff  tint.  It  is  usually  attached  by  a  tenacious  paste 
to  a  harder  paper,  forming  a  kind  of  panel  thereon. 

No.  2  is  employed  in  taking  impressions  by  means 
of  the  rolling  press.  Being  of  a  soft  texture,  it  is 
easily  pressed  into  the  sunken  lines  of  engraved 
plates,  which  ordinary  printing  paper  is  too  intract- 
able to  admit  of.     No.  3  is  used  where  extremely  fine 
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engraving  has  to  be  rendered.  No.  4,  being  expensive 
and  capable  of  rendering  most  faithful  impressions, 
is  reserved  for  the  best  work — the  term  "  India 
Proofs  "  being  synonymous  with  the  highest  excellence, 
both  in  paper  and  printing. 

Suppose  we  are  desirous  of  cleaning  a  print  or 
engraving  which  has  been   soiled  by  smoke,  dust,  or 
fly  marks.     After  the  dusting,  which  we  have  recom- 
mended, take  a  shallow  dish  or  tea-tray,  of  sufficient 
size  to  allow  the  print  to  lie  flat  therein.     Along  the 
bottom  of  this,  place  a  piece  of  white  muslin  or  thin 
calico,  of  a  little  larger  size  than  your  print,  lay  your 
engraving,  face  upwards,  thereon.     Take  cold  water, 
and  in  it  dissolve  carbonate  of  soda,  or  borax,  in  the 
•  proportion  of  one  dram  (about  a  teaspoonful)  to  one 
pint.      Mix   thoroughly,  then  pour  the  liquid  gently 
around  the  edges  of  the  dish  or  tray,  so  as  to  cause  it 
to  run  over  the  entire  face  of  the  engraving.  Uneven, 
or  hasty  pouring  will   risk  the   rending   of  the  print, 
especially  if  you  are  dealing  with  Indian  or  whole- 
plate  paper.     Use  sufficient  water  to  cover  the  print 
completely.     Let  it  remain  in  the  bath   about  half  an 
hour,  then  gently  pour  off  the  liquid,  and  supply  suffi- 
cient water  to  form  a  second  bath.     Shake  this  gently 
to  and  fro,  so  as  to  cause  the  water  to  wash  in    little 
wavelets  over  the  surface  of  your  work.     Let  it  lie  a 
few  minutes,  then  pour  off  the  water,  add  a  second 
quantity,  clean,    and  repeat  the  washing  as   before. 
Drain  your  bath  off  as  dry  as  possible,  taking  care 
not  to  disturb  your  work.     Now,  get  some  assistant  to 
take   two   corners    of    the  muslin    or    calico,    upon 
which  your  print  is  lying,  yourself  taking  the  opposite. 
Gently  lift  the  muslin,  and  the  print  which  is  thereon, 
to   a   smooth,   fiat   board  or   table,  which   has  been 
previously  covered  evenly  by  two  or  three  layers  of 
clean,  white   calico.      Having  taken   care  that   your 
print  lies  perfectly  smooth  on  this,  cover  the  face  of 
the  engraving  with  clean  blotting  paper,  three  or  four 
sheets  in  thickness,  and  over  them  place  a  sheet  of 
stout  cartridge,  brown,  or  other  tough  paper.     With  a 
clean  duster  or  cloth,  rolled  up  into  a  ball,  rub  evenly, 
slowly,  and  firmly  over  the  cartridge  paper,  so  as  to 
cover  the  space  occupied  by  the  print  beneath.     Lift 
the  blotting  paper,  and  you  will  find  that  any  creases 
or  folds  that  were  in  the  print,   have  been  smoothed 
out,  and  the  whole  evenly  cleaned  and  half  dried.     If 
you  do  not  wish  to  mount  your  print,  place  over  its 
face  a  sheet  of  dry  blotting  paper  ;  turn  it  completely 
over,  remove  the  muslin  or  calico,  cover  the  back  with 
another   sheet  of  blotting  paper,  lay  it  by  in   some 
convenient  place  on  a  flat  surface,  pressed  evenly  all 
over  by  a  board  or  a  few  books.     A  screw  linen  press 
will  be  found  very  useful  here,  as  well  as  elsewhere  in 
our    cleaning    and    mounting    processes.     A   day  is 
generally  sufficient  to  dry  a  print  completely,  when  it 


can  be  placed   in  a   frame   or    portfolio,  as  may  be 
desired. 

Note — The  muslin  or  calico  is  recommended  as  a 
preventive  of  the  risk  that  would  otherwise  be  in- 
curred in  handling  wet  plate  paper.  The  solution  of 
carbonate  of  soda  or  borax  (both  are  similar  in  their 
action)  forms  a  simple  and  very  gentle  bleach,  and  is 
generally  sufficient  to  clean  an  ordinarily  soiled  print. 
When  stained  with  ink,  grease,  oil,  damp,  or  old 
age,  proceed  as  follows  : — 

Ink  Stains. — Take  solution  of  muriate  of  tin, 
1  dram  ;  cold  water,  2  drams.  Apply  this  to  the  spot 
with  a  camel-hair  pencil,  and  wash  off  quickly  with 
pure  water.  Some  ink  marks  will  not  entirely  dis- 
appear with  this  treatment,  but  leave  a  brown  stain. 
When  this  is  the  case  wash  the  remaining  spot  with  a 
very  weak  solution  of  chloride  of  lime,  and  rinse  off 
quickly  with  cold  water. 

Grease  or  Oil. — Wash  the  damaged  part  with 
petroleum  spirit  in  the  open  air.  Use  plenty  of  spirit, 
and  take  care  not  to  bring  it  near  a  fire  or  lighted 
candle,  as  it  is  very  inflammable.  If  petroleum  spirit 
cannot  be  easily  procured,  use  spirit  of  wine.  Dry 
and  press  as  directed  above. 

Da?np  and  the  Stains  of  Age. — Procure  at  any 
respectable  chemist's,  "  Holmes'  Ozone  Bleach."  Take 
one  part  of  bleach  to  ten  parts  of  cold  water.  Mix 
thoroughly.  Place  your  engraving  in  a  bath,  as 
already  recommended,  and  pour  over  it  the  solution  of 
ozone.  If  the  stains  are  not  of  very  long  standing,  half 
an  hour's  immersion  will  be  sufficient  to  remove  them  ; 
but  if  they  are  very  bad,  four  or  five  hours  may  be 
required  for  their  dispersion.  When  the  paper  is 
restored  to  its  original  purity,  pour  off  the  solution, 
and  bottle  it  up  carefully,  as  it  can  be  used  again. 
Wash  off  with  pure  water  ;  remove,  dry,  and  press,  as 
already  advised. 

{To  be  continued.) 


BREEDING  CAGE  FOR  CANARIES. 

By  G.  BALL. 

will  try  and  explain  in  this  article  a  simple 
and  useful  cage  for  this  purpose,  as 
several  of  the  readers  of  this  Magazine 
are  anxious  to  learn  a  little  about.  As  a 
mechanic,  and  a  good  wisher  of  this 
valuable  Magazine,  in  order  to  assist  any  amateur 
who  may  require  such  aid  as  I  can  afford,  I  am  willing 
to  give  at  any  time  all  instructions  how  to  make  home- 
made furniture,  or  anything  in  the  wood  trade,  as  far 
as  1  know  anything  about  it  through  practical  experi- 
ence. 

The  body  of  the  cage  is  best  made  of  yellow  pine, 
but  the  front   framing  must  be  made  of  hardwood, 
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such  as  mahogany  or  oak  ;  of  course,  the  latter  is 
much  cheaper  and  better  to  get,  and  I  believe  better 
for  this  purpose  if  only  well  dry. 

First  of  all  commence  to  make  the  framing  for  the 
cage  front,  as  shown  in  Fig.  I.  Cut  two  narrow  strips 
of  hardwood  for  upright  pieces,  \  inch  by  j  inch, 
i6f  inches  long,  as  c,  three  rails  for  top  and  middle, 
as  B,  the  same  thickness  and  width  as  upright 
pieces,  but  2  feet  long,  and  one  bottom  rail,  but  this 
must  be  2  inches  wide.  After  planing  up  smooth, 
commence  to  set  the  frame  out  to  the  required  size. 
The  frame  is  best  halved  together,  on  account  of  it 
being  so  very  thin.  Halve  together  as  shown  in  B  and 
c,  in  Fig.  1.  Then  set  out  for  wiring,  leaving  \  inch 
space  between  each  wire. 

Next  get  a  bradawl  a  shade  larger  than  the  wire 
that  is  used,  bore  a  hole  through  for  each  wire  to  pass, 
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FIG.  3. — BODY  OR  BOX  OF  CAGE— PERSPECTIVE  VIEW. 

bottom  rail,  as  shown  in  Fig.  1,  but  leaving  room  for 
doors. 

For  doors,  you  will  require  two  small  strips  of  hard 
wood  for  top  and  bottom  rail.  Thread  the  doors 
with  the  same  gauge  wire  as  the  front,  but  let  one 
of  the  wires  of  the  front  pass  through  each  end  of  the 
rail  for  the  doors  to  swing  upon,  as  shown  in  Fig.  1. 
Cut  two  small  pieces  out  of  the  bottom  rail  f  inch  by 
l£  inch,  as  D,  D,  in  Figs.  1  and  2.  This  is  for  the  egg 
tray,  as  in  Fig.  8. 

Next  is  the  box,  or  body  of  cage,  as  in  Fig.  3,  made 
of  1 1  inch  by  s  inch  pine  or  good  dry  deal.  This  must 
be  made  the  same  width  as  the  front,  but  i3  inches 
high,  that  is  to  say,  i|  inch  more  than  the  height 
assigned  for  the  front,  to  allow  for  the  slide  bottom, 
as  shown  in  Fig.  5.  For  the  body  of  cage  you  will 
require  top  and  bottom,  two  sides,  and  partitions,  as 
E,  in  Fig.  3,  in  accordance  with  the  number  of  apart- 
ments you  may  require  for  different  pairs  of  birds. 
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FIG.  I. — FRAMING  FOR  FRONT  OF  BREEDING  CAGE. 

but  only  |  inch  deep,  into  bottom  rail,  just  to  hold  the 
wires  firm  in  their  places.  Care  must  be  taken  in 
boring,  for  the  wood  is  so  liable  to  split.  Put  a  little 
oil  of  any  kind  on  the  end  of  the  bradawl,  so  as  to 
pass  more  freely  through  the  wood.  The  best  plan 
in  boring  these  holes  is  to  use  the  pricker  as  if  you 
were  using  a  drill,  and  not  to  force  it  through  with  a 
hammer,  or  else  it  will  be  sure  to  split  the  wood.  After 
this  is  done,  fasten  the  frame  together  with  small 
screws.  Then  commence  to  wire.  The  best  wire  for 
this  purpose  is  No.  16  or  18  iron  wire,  which  is  very 
cheap,  and  can  be  bought  of  any  ironmonger.  Cut 
the  wires  to  the  required  lengths,  straighten  them 
with  a  hammer,  then  commence  to  thread,  threading 
through  the  top  rail,  middle  rail,  and  }  inch  into  the 


FIG,   2, — ELEVATION  OF  FRONT  OF  CAGE,  COMPLETE,. 
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The  back  should  be  \  inch  thick.  Bore  a  hole 
through  each  partition  I  i  inches,  then  cut  a  bit  of  tin  or 
zinc,  as  in  Fig.  9,  a  little  larger  than  the  hole.  Fasten 
the  tin  over  the  hole  through  the  partition  with  a  small 
screw,  so  as  to  form  a  drop  to  cover  the  hole  when  it 
is  desired  to  keep  it  closed.  This  hole  in  the  partition 
is  used  for  feeding  purposes,  when  the  young  are  taken 
away  from  the  old  birds  before  they  can  feed  them- 
selves, and  are  put  in  the  next  apartment.  Then  by 
putting  a  little  wire  over  the  hole  in  the  partition,  the 
old  birds  will  be  able  to  feed  the  young  without  them 
all  being  toge- 
ther, and  this 
will  cause  the 
old  birds  to 
breed  quicker. 

After  the 
body  of  the  cage 
is  put  together. 
take  the  front  of 
cage,  lay  it  in 
its  place  in  front 
of  box,  the  top 
of  the  front  level 
by  the  top  of 
the  box.  You 
will  then  find,  or 
at  least  you 
ought  to  find, 
that  there  will 
be  1  inch  space 
between  the 
bottom  rail  of 
the  front,  and 
the  bottom  of 
box,  for  the  slide 
bottom,  as  I 
have  mentioned 
above.  Fasten 
the  front  of  the 
cage  to  the  box 
with  small 
screws.  The  reason  for  making  the  front  separate 
from  the  box  is  this,  that  when  a  cage  requires 
cleaning  out  and  whitewashing,  this  can  be  very 
easily  done  without  much  trouble,  by  taking  out  the 
screws  that  fasten  the  front  to  the  box;  then  take 
the  front  away  from  the  box  ;  and  you  will  be  able  to 
give  it  a  good  clean  out  without  any  trouble. 

Next  make  the  slide  bottoms,  one  to  each  apart- 
ment, as  shown  in  Fig.  5.  Cut  four  small  pieces  for 
ends  and  sides,  back  and  sides  to  be  ^  inch  by  J  inch, 
front  \  inch  by  1  inch,  of  hardwood,  same  as  framing 
to  cage  front,  the  bottom,  \  inch  thick.  Fasten  the 
bottom  on  to  the  back  and  sides  of  the  drawer,  butt  up 
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FIG.  4. — ELEVATION  OF  SIDE  OF  CAGE.  FIG.  5. — SLIDE  BOTTOM,  PERSPECTIVE  VIEW. 
FIG.  6. — FEEDING  TROUGH,  PERSPECTIVE  VIEW.  FIG.  7. — TROUGH  FOR  WATER. 
FIG.  8.— EGG  TRAY.  FIG.  9.— METAL  COVER  FOR  HOLE  IN  PARTITION.  FIG.  IO. 
— NEST  IN  FORM  OF  BOX.  FIG.  II.  — FORKED  TWIG  USED  AS  FOUNDATION  FOR 
NEST.      FIG.  12.— MOULD   FOR  NEST. 


to  the  front,  but  not  to  come  to  the  face  of  drawer 
front,  the  front  to  be  flush  with  the  front  of  cage. 
Cover  the  bottom  of  slide  with  tin,  as  this  will  be  much 
easier  to  clean  than  the  bare  wood  would  be.  Fasten 
two  small  brass  rings  or  knobs  to  the  front  of  drawer- 
bottoms,  to  form  handles  to  draw  out  and  in.  To  make 
the  cage  look  better  finished,  take  some  f-inch  stuff, 
deal  will  do,  cut  out  as  shown  at  D,  in  Fig.  2,  and  two 
pieces  for  ends,  as  shown  in  Fig.  4,  and  fasten  to 
the  cage  with  small  screws. 

The  cage  will  now  be  complete  except  staining  and 

varnishing.  To 
do  this,  get — say 
as  much  as  3d. 
will  buy — of  oak 
stain  from  a 
chemist,anddis- 
solve  it  in  warm 
water.  When  it 
is  all  dissolved, 
add  a  little  dis- 
solved glue. 
Stir  well  toge- 
ther, brush  on 
with  clean  paint 
brush  the  same 
way  as  if  paint- 
ing. When  the 
stain  is  well  dry, 
varnish  over 
with  hard  oak 
varnish.  Var- 
nish the  wires 
as  well,  as  this 
will  prevent  the 
wires  from  rust- 
ing. Then  your 
cage  will  give 
sa  t  i  sfaction. 
Should  any 
reader  of  Ama- 
teur Work 
wish  for  a  better  kind  of  cage,  or  an  aviary  in  which 
more  birds  are  kept,  I  shall  be  pleased  to  give  de- 
scriptions of  them,  if  the  Editor  will  permit  me  to  do 
so  at  any  future  time. 

To  make  a  good  and  useful  feeding  trough,  I  will 
call  attention  to  Fig.  6.  This  is  made  of  thin  deal 
about  j  inch  thick,  or  J  inch  will  do.  Cut  the  two 
ends  with  bevel  tops,  as  shown  in  sketch,  cut  a  small 
groove  J  inch  from  top,  to  form  slide  for  glass.  The 
glass  should  lap  over  front  to  keep  seed  from  falling  out 
when  the  birds  are  feeding.  Fasten  two  small  hooks 
to  trough  to  hang  on  the  cage.  This  plan  of  havingglass 
over  the  top  enables  you  to  see  when  more  seed  is 
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wanted,  instead  of  taking  down  the  trough  every  time. 
A  trough  for  water,  as  Fig.  7,  you  can  either  make 
yourself,  or  buy  for  about  twopence  each  ;  but  should 
the  reader  like  to  make  them  himself,  he  can  do  so  by 
getting  a  sheet  of  tin,  solder,  and  soldering  iron. 
If  the  reader  wishes  to  make  them  himself,  he  should 
study  the  articles  on  "  Brazing  and  Soldering,"  in  this 
Magazine,  by  Mr.  Edwinson. 

Egg  trays,  as  in  Fig.  8,  are  made  of  tin,  but  to 
fit  through  bottom  rail  of  cage,  as  at  D,  D,  in  Fig.  2,  and 
stand  flush  by  outside  of  cage.  There  are  several 
ways  of  making  nests,  some,  of  course,  better  than 
others.  Some  breeders  will  prefer  boxes,  as  in  Fig. 
10,  made  in  the  same  manner  as  our  common  soap 
boxes  for  household  purposes  ;  but,  for  myself,  I  prefer 
those  made  of  bent  wood,  or  of  a  small  branch  of  a 
tree,  as  shown  in  Fig.  1 1.  They  can  be  kept  clean  and 
free  from  filth  much  better  than  those  made  in  box 
form,  for  these  hold  the  dirt,  and  thus  prevent  the  young 
from  thriving  as  they  ought.  In  making  nests  with  a 
forked  twig,  as  in  Fig.  11,  fasten  the  twig  into  a  small 
piece  of  wood.  This  is  for  screwing  into  cage.  Then 
get  a  small  piece  of  wood,  and  cut  a  hole  in  the  middle 
of  such  size  as  you  may  prefer,  as  in  Fig.  12,  which  is 
a  mould  for  making  nests.  Then  get  the  nest  material 
such  as  cow-hair,  moss,  or  wool,  etc.  Press  into  the 
mould  with  round  piece  of  wood.  Thread  the  nest 
together  with  cotton  or  wool,  or  anything  that  will 
hold  it  together.  After  this  is  done,  take  out  of  the 
mould,  then  you  will  find  you  will  have  a  good  nest 
ready  to  receive  the  eggs.  Fasten  well  on  to  the 
forked  part  of  the  twig,  so  that  it  will  not  fall  down 
when  the  bird  is  on  the  nest.  Your  nest  will  now  be 
complete.  When  this  gets  dirty,  you  can  replace  it 
without  any  trouble.  Bore  a  hole  through  the  cage 
top  over  the  nest,  fasten  a  bit  of  tin  to  cover  it,  to  form 
a  slide,  in  the  same  way  as  over  the  hole  in  partition, 
as  in  Fig.  2.  Then  you  can  see  into  the  nest  with- 
out disturbing  the  old  birds  by  putting  in  your  hand, 
which  often  causes  the  old  birds  to  forsake  the  eggs. 
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By  JAMES  LUKIN. 

VII.— SLIDE  RESTS. 
S  it  is,  I  think,  about  equally  easy  to  make 
a  metal  chuck  with  jaws  and  screws,  as 
to  make  a  slide  rest,  while  the  latter  is 
useful,  where  the  former  has  no  place, 
the  rest  may  as  well  have  precedence. 
But  just  let  me  state  what  is  not  always  known,  that 
there  are  four  kinds  of  rests.  First,  the  rest  with  saddle 
worked  by  a  long  leading  screw,  used  for  self-acting 
lathes  ;  secondly,  the  ornamental  turner's  rest  ;  thirdly, 
the  plain  metal  turner's,  with  the  lower  slide  at  right 


angles  to  the  bed  ;  and  fourthly,  a  rest  by  no  means 
so  well  known,  which  is  called  a  three-slide  rest,  but 
of  which  the  third  slide  is  made  up  of  a  cradle  resting 
on  the  lathe  bed,  in  which  the  sole  plate  of  the  rest  is 
fitted,  the  two  being,  however,  independent,  so  that 
this  rest  may  be  made  without  such  cradle.  There 
are  certain  advantages  in  this  pattern,  of  which  I  am 
enabled  to  give  an  illustration  (Fig.  27)  supplied  by  Mr. 
W.  S.  Brown,  of  Halcsworth,  almost  the  only  maker, 
I  believe,  who  ordinarily  supplies  this  kind.  I  have 
asked  him  to  give  amateurs  who  may  prefer  it,  the 
option  of  purchasing  castings  either  in  the  rough  or 
planed,  and  probably  I  may  be  enabled  to  quote 
prices  for  the  same  at  the  end  of  this  series.  The  rest, 
as  here  shown,  is  without  the  cradle,  and  the  latter  is 
by  no  means  essential,  although  convenient.  I  have 
used  the  rest  myself  without  it  frequently.  The  pecu- 
liarity of  these  so  called  three-slide  rests  is  not  only 
that  they  are  made  with  a  sole  plate  similar  to  that  of 
the  ordinary  hand  rest,  but  that  the  lower  slide  is 
parallel  to  the  lathe  bed,  and  is  not,  therefore,  affected 
by  the  advance  of  the  tool  towards  the  work.  This 
arrangement  facilitates  gearing  the  screw  of  the  parallel 
slide  with  the  mandrel  for  screw  cutting,  twisted  or 
Elizabethan  work,  and  for  self-acting  sliding.  If  this 
is  attempted  with  a  rest  of  which  the  bottom  slide  is  at 
right  angles  to  the  bed,  which  is  the  usual  form,  and 
in  which  it  is  this  lower  slide  which  advances  the  tool 
to  the  work,  it  is  plain  that  every  such  advance  will 
tend  to  jamb  the  gear  wheels  together,  or  slacken  the 
cord,  if  the  screw  is  driven  by  a  band  from  the 
mandrel.  It  is,  in  fact,  impossible  so  to  gear  the  rest 
with  the  mandrel,  if  it  is  not  made  as  represented  here. 
Such  gearing  is  nevertheless  of  great  use,  as  it  converts 
the  hand  rest  into  a  self-acting  one.  But  here  arises 
the  question  whether  this  arrangement  has  any  special 
drawback.  The  only  one  I  am  aware  of,  is  that  as 
there  is  no  tenon  under  the  sole  plate  to  fit  between 
the  lathe  bearers  to  set  and  secure  it  at  right  angles  to 
the  bed,  this  position  has  to  be  secured  each  time  by 
trial.  But  then,  on  the  other  hand,  it  is  easy  to  plane 
one  side  of  the  sole  plate,  and  to  set  it  each  time  by  a 
square  laid  upon  the  lathe  bed.  It  is  solely  for  this 
that  the  cradle  is  added,  which  sets  the  rest  in  position, 
and  this  cradle  adds  to  the  cost,  and  is,  I  think, 
unnecessary.  In  the  shop  where  the  rest  has  been 
commonly  used  without  any  cradle,  it  is  set  by  sighting 
the  edge  of  the  lower  slide  with  that  of  the  lathe  bed. 
The  eye  is  placed  to  view  the  two  together,  and  the 
rest  is  gently  tapped  when  the  retaining  bolt  has  been 
partially  tightened,  until  the  two  edges  coincide ;  after 
which  it  is  screwed  fast.  For  very  accurate  work,  the 
planed  side  and  set  square  would  certainly  be  more 
reliable.  It  was  proposed  at  one  time,  either  by 
myself  or  Mr.  Brown,  I  forget  which,  to  cast  a  couple 
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of  tenons  under  the  sole  plate  to  allow  of  two  settings, 
thus  retaining  the  advantage  offered  by  this  rest, 
together  with  the  security  of  the  ordinary  one.  A 
choice  of  two  positions  would  probably  suffice,  as  the 
advance  of  the  tool  slide  would  make  up  any  further 
deficit  in  placing  the  tool  into  cut.  Fig.  28,  A,  B,  shows 
this,  and  the  way  it  would  work.  I  forget  why  the 
plan  was  abandoned,  but  probably  because  the  rest 
was  found  to  be  practically  good  enough  without  these 
tenons,  and  when  gearing  is  to  be  added,  there  is  an 
advantage  in  being  able  to  slide  the  sole  in  and  out,  so 
as  to  adjust  the  cog  wheels  or  cord  to  accurate  working 
distance.  I  think,  in  fact,  that  I  found  no  practical 
difficulty  in  setting  the  slide  true  with  the  lathe  bed, 
so  that  the  proposed  remedy  appeared  worse  than  the 
very  imaginary  disease. 

I  think  for  home  manufacture  there  is  also  an 
advantage  in  the  shortness  of  the  upper  slide  ;  but 
although  a  short  one  is  easier  to  get  up  true  than  a 
long  one,  still  there  is  no  shirking  the  use  of  file  and 
planer,  or,  as  I  am  supposing  here,  the  use  of  file 
alone,  which  demands  great  care  and  skill,  and  much 
previous  practice.  There  is,  indeed,  one  part  called 
the  turn-table,  that  I  think  should  not  be  attempted, 
unless  a  good  lathe  of  six  inch  centre  and  a  slide  rest 
is  at  hand,  for  this  must  of  necessity  be  turned,  and 
the  groove  cut  for  the  head  of  the  bolt.  All  the  V 
edges  ought  also  to  be  milled  with  circular  cutters,  or 
planed,  but  if  these  appliances  are  not  at  hand,  they 
have  to  be  chiselled,  and  scraped  and  filed — a  more 
difficult  job  than  facing  the  flat  side  or  upper  face. 
AVhichever  pattern  of  rest  is  used,  these  difficulties 
will  be  met  with,  and  most  makers  will  now  let  amateurs 
have  castings  planed  or  turned  exactly,  so  far  as  to 
meet  their  wishes  ;  and  although  ambition  is  a  very 
good  thing,  yet  if  it  is  likely  to  result  in  disappoint- 
ment, I  should  not  advise  an  aspiring  amateur  to  be 
too  proud  about  accepting  assistance.  Even  if  he  gets 
the  turn-table  fitted,  and  V's  planed,  and  screws 
and  nuts  cut,  he  will  have  plenty  of  work  left  for  him 
to  do.  It  is  hardly  worth  while  to  go  over  again  what 
has  been  said  in  these  pages  and  elsewhere,  about 
filing ;  but  I  will  give  a  few  details  and  wrinkles  to 
assist  the  amateur  in  this  special  job.  Setting  aside 
the  sole  plate,  which  is  just  like  that  of  a  hand  rest 
without  the  socket  for  the  T,  except  that  it  has  a 
circular  bed  on  which  the  upper  works  are  fitted,  we 
have  the  casting  of  the  long  slide  with  its  circular 
turn-table.  Before  the  latter  can  be  turned,  the  top 
face  of  the  slide  must  be  accurately  levelled,  because 
it  is  this  face  which  has  to  be  carefully  and  closely 
bedded  down  on  the  face  plate  of  the  working  lathe  ; 
this  will  render  the  face  of  the  slide,  and  that  of  the 
turn-table  truly  parallel  to  each  other — a  matte) 
absolutely  and  esse?itially  necessary.     It  is  better  to 


finish  such  surface  so  as  not  to  have  to  return  to  it 
except  for  a  very  light  touch  here  and  there  with  the 
scraper,  and  too  much  care  can  hardly  be  expended 
on  it.  It  is  next  to  impossible  to  finish  to  perfect 
accuracy,  without  a  surface-plate  on  which  to  test  it. 
The  smallest  size,  8  inches  by  6  inches,  would  do  at 
12s.  6d.,  the  price  advertised  by  Mr.  Lee,  cf  76  High 
Holborn ;  his  next,  10  inches  by  8  inches,  at  £1, 
being  for  many  reasons  preferable  for  general  work. 
Mr  W.  S.  Brown  charges  1 5s.  for  the  first,  and  25s. 
for  the  other.  Either  is  cheaper  than  the  general  price 
asked,  and  although  high-priced  ones  are  better 
finished  by  scraping,  these  will  serve  every  purpose  of 
the  amateur.  It  matters  little  what  colouring  matter 
is  used.  Red  lead  and  oil,  black  lead  and  oil,  or  lamp 
black,  which  is  finer  and  smoother,  will  serve  ;  the  less 
gritty  the  better.  The  coat  of  this  is  a  mere  smear, 
just  enough  to  sully  the  cleanness  of  the  plate  ;  the 
face  of  the  slide  must  be  laid  upon  it,  slightly  rubbed 
and  lifted  off,  and  where  it  is  marked,  the  file  at  first, 
and  the  scraper  afterwards,  is  to  be  applied  to  reduce 
these  high  places.  But  this  must  not  be  carelessly 
done,  lest  the  scraping  take  off  too  much,  as  in  such 
case  the  whole  surface  must  be  lowered  to  that  extent. 
Before  the  frame  will  need  application  to  a  surface- 
plate,  a  straightedge,  the  steel  blade  of  a  square,  or 
edge  of  a  standard  steel  rule,  will  test  its  accuracy 
and  show  any  deep  hollows.  It  must  be  used  again 
and  again,  in  all  directions,  with  patient  perseverance. 
To  ascertain  if  the  surface  is  winding,  two  short 
parallel  strips  of  wood  or  metal  must  be  laid  across  it 
at  each  end,  and  the  eye  so  directed  as  to  catch  sight 
of  the  top  edges  of  both  strips.  If  they  coincide,  and  do 
the  same  when  shifted  nearer  or  further  apart,  the 
frame  is  fairly  true,  and  is  ready  for  the  more  accurate 
test  of  the  surface-plate.  Of  course,  much  of  this 
tedious  work  is  avoided  if  the  amateur  has  a  planing 
machine,  or  gets  the  rougher  work  done  by  a  planer, 
as  the  surface  will  be  out  of  winding  and  fairly  level, 
needing  only  accurate  finish  ;  but  with  the  expenditure 
of  ordinary  care,  skill,  and  perseverance,  the  best 
results  may  be  attained.  If  the  amateur  lives  in  a 
town,  he  may  be  able  to  substitute  a  square  of  plate 
glass  for  a  surface-plate,  but  it  must  be  picked  with 
care,  and  tested  in  all  directions  with  a  straightedge, 
and  the  face  ground  rough  with  emery  and  oil.  Glass 
surface-plates  are  now  sold  fitted  in  iron  frames,  but 
are  not  much  cheaper  and  scarcely  so  good  as  iron  ones. 
In  the  long  run,  I  have  found  it  poor  economy  to 
substitute  make-shift  appliances  of  any  kind  for  the 
proper  tool  or  apparatus  ;  but  still  it  may  sometimes 
prove  satisfactory.  I  have  myself  seen,  in  a  regular 
workshop,  a  disused  copying-press  serve  the  purpose, 
i.e.,  the  lower  plate  of  one,  and  this  formed  a  very  good 
one   indeed,   as  it  was   well  and  accurately  planed. 
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Not  many  amateurs  really  need  a  scraped  and  highly- 
finished  surface-plate,  because  they  have  not  the 
requisite  skill  to  use  it  efficiently.  A  well-planed  one, 
or  an  accurately  milled  one  will  do  all  they  need,  if  its 
surface  is  uniformly  finished  ;  rough  planing,  for 
instance,  would  be  of  no  use  at  all  for  the  purpose. 
In  the  case  before  us,  such  a  planed  one  will  amply 
suffice,  and  they  are  very  extensively  used  by  profes- 
sional fitters. 

Having  finished  the  surface  and  turned  the 
circular  part,  the  next  job  will  be  accurately  to  square 
the  edges,  filing  up  the  ends  also  until  all  is  true  and 
the  long  sides  perfectly  parallel.  The  end  view  or 
section  will  now  be  like  C  of  Fig.  28,  the  sharp  edges, 
A,  B,  having  been  removed  slightly  so  that  a  narrow 
acet  is  formed,  instead  of 
the  arris  previously  exist- 
ing.    A  slight  facet  should  {^fulfill 


These  tools  must  be  kept  very  sharp,  and  fre- 
quently set  on  the  oilstone.  After  the  flat  scraper  has 
gone  over  the  surface  and  fairly  levelled  it,  the  trian- 
gular one  must  be  used  with  very  short  strokes  just  here 
and  there  where  a  straightedge  shows  it  to  be  needed. 

Of  course,  no  surface-plate  can  be  used  for  this 
sort  of  work  but  a  bit  of  sheet  zinc  or  saw  plate  should 
be  filed  up  as  a  gauge  to  work  to,  like  Fig.  32,  A.  A 
second  gauge  made  solid,  like  B,  of  brass  or  iron,  will 
also  be  found  of  great  use,  and  this,  if  smeared  like  a 
surface-plate  on  the  sloping  side  and  bottom,  will  aid 
in  detecting  errors. 

All  these  special  difficulties  arise  from  the  usual  lack 
of  proper  apparatus.  A  milling  machine  or  a  planer 
cuts  out  such  grooves  and  surfaces  perfectly  true,  and 
with  great  rapidity  and  ease. 
These,  and  their  position 
when  cutting,  are  shown  in 


be     retained     throughout, 
and  its  evenness  will  be  a 

• ,     •  .,       ,.  FIG.  27.— BROWN 

guide  in  getting  up  the  vs.  ' 

which  are  next  to  be  attacked.  In  this  work,  an 
ordinary  file  is  a  very  inefficient  tool,  yet  it  must  be 
used  partially  at  any  rate,  the  few  teeth  near  the  end 
coming  chiefly  into  operation  to  clean  the  surface. 

For  a  long  groove  like  this  a  bent  file  is  often  more 
convenient,  and  may  be  obtained  at  some  tool-shops, 
and  a  short  bit  of  a  file  let  into  a  block  of  wood  will 
also  come  in  very  handy.  But  when  the  work  has  been 
reduced  to  a  condition  of  tolerable  evenness  the 
scrapers  come  into  use  as  the  special  tool  serviceable 
for  this  kind  of  work.  The  straight  one,  Fig.  29, 
ground  off  square  (a  brass  planishing  tool  will  Eervel, 
pushed  forward,  with  the  handle  slightly  raised,  will 
be  found  a  very  good  instrument  for  the  general 
levelling  of  the  surface,  but  one  side  must  be  bevelled 
off  sufficiently  to  allow  it  to  get  at  the  angle,  Fig.  30, 
a.  The  triangular  scraper  (Fig  31),  made  of  a  three- 
square  saw-file,  will  admirably  serve  to  finish  this  job. 


S   SLIDE  REST. 


C,  D,  Fig.  32.  They  can  be 
arranged  to  work  on  the 
mandrel-nose,  but  the  ordi- 
nary slide  rest  will  not  carry  the  work  unless  in  a  case 
where  a  single  traverse  will  do  all  that  is  needed.  A 
third  vertical  feed  is  requisite,  and  this  entails  special 
fittings.  Were  it  not  for  this,  milling  in  the  lathe 
would  be  admirably  suited  for  amateur  work.  And  here 
again  lathe  planers,  of  which  the  best  and  cheapest 
is  probably  Mr.  Lee's,  of  High  Holborn,  enable  ama- 
teurs to  dispense  to  a  great  extent  with  the  file,  which 
is  an  efficient  tool  only  in  the  hands  of  experienced 
fitters.  Best  of  all  for  such  purposes  is  a  separate 
small  hand-planer — American  or  otherwise.  I  know 
of  no  small  machine  better  worth  the  outlay,  provided 
that  much  work  is  to  be  done  in  metal— a.  proviso  of 
vast  importance,  which  amateurs  not  seldom  overlook. 
It  is  hardly  possible  to  teach  the  art  of  scraping 
metal  surfaces  by  mere  printed  directions,  but  so 
valuable  is  the  acquirement  that  it  is  always  worth 
practising,  even  in  cases  where  filing  alone  might  suf- 
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fice  ;  but  in  the  present  case  a  practical  experiment 
will  soon  show  how  difficult  it  is  to  work  with  a  file 
inside  a  long  V  groove,  and  how  comparatively  easy  it  is 
to  shape  a  scraper  that  will  work  the  two  surfaces  truly. 


the  upper  slide,  especially  when  a  deep  cut  is  taken. 
The  small  rests  of  the  Britannia  Company  are  also 
provided  in  the  same  way,  and  very  perfect  support  is 
thus  given  to  the  tool  holder. 

?  A  9 

f 


U-^     FIG.  30. — BEVEL  OF  SCRAPER. 

It  will  be  noticed  that  the  two  sides  of  the  frame  ,         The  saddle,  which  works  to  and  fro  upon  the  lower 

are  not  alike— a  horizontal  flat  part  extending  behind,  frame,  will  next  demand  attention  ;  one  gib  is  cast  on— 

which   has   no   counterpart  in  front.     This  flat   part  that  for  the  further  side- the  nearest  is  a  separate  piece, 

receives  a  good  share  of  the  pressure  caused  by  the  capable   of    adjustment  ;    two   set-screws   keeping   it 

tool,  which,  projecting  beyond  its  support,  acts  as  a  up  close  against  the  V  of  the  frame.     Here,  therefore, 

lever,  and  causes  an  upward  strain  of  the  near  side  of  I  again,  is  the  same  sort  of  work  as  before,  but  not  so 

BB 
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difficult,  owing  to  the  fact  that  the  frame  is  much 
shorter,  enabling  the  file  to  work  weli  enough  in  the 
early  stages.  The  first  surface  to  get  up  is  the  lower 
one,  which  has  to  lie  flat  on  the  face  of  the  long  frame, 
then  the  V,  and  lastly  the  rectangular  bit  in  which  the 
loose  gib  is  to  lie.  I  may  mention  here  that  a  thin 
half-round  file  is  the  best  to  work  the  flat,  and  to 
clean  out  the  angle,  and  it  will  do  the  same  in  the 
other  V's  on  the  upper  parts  of  this  casting.  The 
sides  of  this  part  have  now  to  be  made  true,  and  its 
thickness  lined  out  with  the  scribing  block,  and  filed 
up  accurately.  Need  I  say  that  all  this  will  take  time. 
A  hard  day's  work  may  well  be  expended  on  this  one 
piece  alone,  and  possibly  more.  A  slide  rest  is  not  a 
job  that  can  be  hurried  over.  The  first  part  of  the 
surfacing  may  be  done  with  a  bastard  or  middle-cut 
file — a  parallel  fiat  one,  9  inches  long,  well  handled,  is 
quite  large  enough  for  an  amateur  to  use,  unless  he  is 
a  regular  old  hand,  and  I  am  not  addressing  him  if 
he  is. 

I  think  (except  just  to  clean  off  the  rough  outside 
scale)  a  heavy  file  is  less  easy  to  manage  deftly.  The 
arms  soon  ache,  and  the  file  hangs,  and  the  face  of  the 
work  gets  rounded.  A  9  inch  or  10  inch  file  is  easily 
lifted  off  the  work  at  each  stroke,  and  there  is,  what  a 
boating-man  would  call,  a  quicker  recovery  for  a  fresh 
stroke  In  any  case,  smooth  filing  is  to  follow  after 
the  rough-cut  file  has  done  its  work,  and  trued-up  the 
several  surfaces,  and  care  must  be  taken  not  to  undo 
the  previous  work  by  a  careless  use  of  the  smooth 
file.  The  loose  gib  of  this  piece  has  its  counterpart 
in  the  tool-slide  above,  so  that  I  need  hardly  repeat 
my  directions  in  respect  of  the  latter  part,  which  fits 
over  the  middle  piece.  It  is,  in  fact,  its  counterpart, 
except  that  it  carries  the  tool-holder,  which  is  made  of 
a  solid  semicircular  casting,  bored  to  turn  on  a  stout 
centre-pin— a  form  of  tool-holder  much  used  now 
for  small  rests.  Let  us  now  consider  the  arrange- 
ment of  the  two  leading  screws.  These  can  be  cut 
with  stock  and  die,  but  ought  to  be  made  entirely  in 
the  lathe,  although  this  is  not  a  matter  of  such  im- 
portance as  it  is  in  an  ornamental  rest,  in  which  if  the 
screw  is  of  irregular  pitch,  the  patterns  cut  will  all  be 
defective.  Even  in  the  special  rest  under  considera- 
tion, which  is  prospectively  to  be  geared  to  the 
mandrel  for  screw-cutting,  a  faulty  leading  screw  will 
tell  more  or  less  upon  the  screws  to  be  cut  by  its 
means.  The  question  of  an  angular,  square,  or 
rounded  thread  on  the  leading  screw  has  been  prac- 
tically decided  in  favour  of  the  square  section,  the 
rounded,  which  is,  perhaps,  best  of  all,  being  too 
expensive  for  general  use  ;  but  an  angular  V  thread  of 
standard  pitch  will  answer  just  as  well,  and  is  more 
easy  to  produce.  The  mode  of  securing  the  screw,  so 
that  it  shall  itself  be  free  from  longitudinal  traverse, 


varies.  Some  makers  secure  it  by  two  nuts  at  the 
end,  outside  the  frame  in  which  its  works.  This  is 
decidedly  the  easiest,  and  very  decidedly  the  ugliest, 
plan,  which  consequently  I  do  not  recommend.  A 
neater  and  better  device  is  that  introduced  here  in  the 
upper  slide.  The  screw  is  turned  with  a  flange  or 
shoulder  at  the  handle  end,  which  lies  in  a  recess  in 
the  casting  worked  out  by  a  pin-drill.  A  little  cap 
of  gun-metal  is  then  screwed  on  outside.  If  the 
amateur  cannot  manage  to  recess  the  iron  casting,  he 
can  do  the  same  with  the  cap,  which  can  be  mounted 
on  the  lathe  and  turned  out,  or  (and  this  has  an  advan- 
tage which  I  will  point  out  presently)  let  a  small 
frame  (Fig.  33)  embrace  the  screw,  as  seen  in  Fig.  34, 
so  that  the  flange  of  the  screw  stands  up  a  little  above 
this  frame.  You  can  then  divide  it  on  the  edge,  and 
put  a  little  pointer,  which  will  enable  the  tool  to  be 
advanced  to  any  degree  with  accuracy,  and  re-set  if 
it  has  been  withdrawn,  to  the  same  point.  With  this 
nicely  divided  and  a  well-cut  screw,  the  rest  can  be 
used  for  ornamentation  of  work  with  the  eccentric 
chuck  as  an  occasional  make-shift,  and  if  it  is  applied 
to  screw-cutting  the  index  and  pointer  will  enable  the 
tool  to  be  set  in  accurately  after  each  cut.  On  the 
whole,  therefore,  I  think  this  the  best  way  of  arrang- 
ing the  leading  screw,  and  advise  its  adoption.  Before 
speaking  further  of  the  details,  I  may  as  well  state 
that  Mr.  Brown  will  supply  the  castings  in  the  rough, 
but  preferably  planed  and  turned,  which  will  pro- 
bably suit  most  of  our  readers  desirous  of  making  this 
particular  pattern  of  rest.  The  Britannia  Company 
will  do  the  same,  if  the  ordinary  form  is  preferred. 
The  rough  castings  may  be  also  procured  from 
Dornngton's,  at  Accrifig/on,  or  from  Taylor,  of  Hulme, 
Manchester,  and  others.  The  work  is  the  same  from 
whatever  shop  castings  are  procured,  but  this  par- 
ticular rest  has  its  own  claims  to  attention  from  the 
reason  stated  above  ;  and  I  shall  show  in  a  subsequent 
paper  how  most  advantageously  to  supply  it  with 
gearing.  In  getting  the  gibs,  or  guide-bars,  which  are 
exactly  similar  to  the  piece  B  of  Fig.  32,  "lining-out" 
with  the  surface-plate  and  scriber,  as  already  described, 
is  essential  to  good  work,  as  it  is  also  in  shaping  all 
parts  of  the  rest. 

Correct  centring  and  drilling  for  the  screws  is  also 
of  the  utmost  importance,  for  if  the  screw  is  not  parallel 
to  the  surface  of  the  frame  and  to  its  sides,  the  slides 
will  be  tight  in  one  place  and  slack  in  another.  The 
screw  must  of  necessity  bend  and  the  nut  wear  un- 
equally. All  centres  must,  therefore,  be  scribed,  and 
the  place  for  the  drill  point  marked  with  a  centre  punch, 
and  the  several  frames  drilled  in  the  lathe — the  back 
centre  lying  in  the  punch  mark  at  one  end  while  the 
drill  is  at  the  other.  The  frame  itself  ought  also- to 
be  mounted  on  these  centres,  and   the  ends  turned. 
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which  insures  their  being  at  right  angles  to  the  sides. 
Even  lathe  beds  are  so  turned  in  the  best  shops  ;  but 
if  the  amateur  finds  difficulty  in  this,  he  can  file  the 
ends  true  by  the  aid  of  a  small  steel  set  square.  The 
ends  can  be  scribed,  as  in  Fig.  35  A,  by  first  marking  a, 
b,  c,  d,  at  right  angles  to  the  upper  face,  and  then  strik- 
ing diagonals  meeting  in  e,  or  as  at  B,  where  a  centre 
line  is  first  scribed,  and  the  intended  centre  set  off  with 
dividers.  So  long  as  both  ends  are  alike,  and  scribed 
alike,  either  plan  will  serve.  Another  plan  is  to  lay 
the  frame  on  the  surface  plate  and  mark  a  line  across 
it  with  the  scriber,  which  line  can  be  crossed  by 
another  set  off  by  the  square  and  bisecting  the  end 
of  the  upper  face.  In  the  present  case  the  frame 
would  be  steadier  laid  face  downwards,  owing  to  the 
circular  part  below,  which  has  to  rest  in  the  turn- 
table The  habit  of  using  the  scribing  block  cannot 
be  too  soon  acquired. 

The  tool  holder  of  this  rest  is  now  a  very  common 
and  sufficiently  good  one,  and  is  easy  to  fit.  It  con- 
sists of  a  solid  block  of  cast  iron,  bored  to  turn  on  a 
stout  central  stud,  and  secured  by  a  nut.  The  stud  is 
usually  half-inch  diameter  for  a  three-inch  rest,  and  five- 
eighths  to  three-quarters  for  a  larger  one.  It  is  screwed, 
and  often  riveted,  into  the  top  plate,  but  the  riveting 
is  better  omitted,  as  it  may  be  required  to  remove  this 
screw  to  fit  other  apparatus  in  its  place.  The  tool  is 
held  by  two  screws  with  capstan  heads  for  the  inser- 
tion of  a  lever.  Scribe  diagonal  lines  crossing  each 
other  to  find  the  centre  of  the  plate  in  which  the  stud 
is  to  be  inserted.  The  winch  handles  should  be  of 
wrought  iron,  with  the  holes  made  square  during  the 
forging.  They  then  will  only  need  to  be  drifted  or 
filed  out  true  to  fit  the  ends  of  the  screws.  They  are, 
however,  often  cast  with  the  exception  of  the  pin,  on 
which  a  horn  or  metal  handle  is  fitted.  This  is 
screwed  or  riveted  in. 

Such  is  the  construction  of  the  three-slide  rest, 
and  the  method  of  fitting  it  up  would  also  be 
suitable  to  the  more  usual  pattern.  The  whole  work 
is  one  needing  great  care,  and  should  not  be  at- 
tempted by  anyone  who  has  not  had  considerable 
practice  in  the  manipulation  of  tools,  and  specially  in 
the  use  of  the  file.  Still  the  castings  are  not  very 
costly,  and  in  case  of  failure  will  not  entail  great  loss, 
while  the  attempt,  though  unsuccessful,  will  afford  a 
lesson  which,  in  one  sense,  will  turn  the  loss  into 
gain,  and  which,  as  we  all  find  to  our  cost,  cannot  be 
managed  in  many  cases  where  loss  has  been  experi- 
enced. However,  as  with  a  wind,  which  is  justly 
considered  an  ill  wind  if  it  blow  nobody  any  good,  so 
a  loss  must  be  indeed  a  loss  in  every  sense  of  the 
word  if  profit  is  not  gained  in  the  future  from  the 
experience  that  accompanies  the  loss. 
{To  be  continued). 
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For  Designs  for  Fretwork,  see  Supplement  given  with 
tin's  Part. 
OME  years  ago,  in  "Fun,"  if  I  remember 
rightly,  there  appeared  a  series  of 
sketches,  showing  the  progress  of  the 
restoration  of  some  ancient  monument 
from  a  fragment  of  its  base  only,  the 
two  concluding  ones  illustrating  the  verdict  on  the 
work.  First,  that  of  the  architect  of  the  restoration,. 
"  He  was  fully  satisfied  that  it  was  indeed  a  literal  and 
faithful  reproduction  of  both  the  form  and  spirit  of 
the  original  work  in  every  particular."  Then  the  shade 
of  the  original  designer,  who  says  :  "  Wholly  original, 
never  saw  anything  like  it  ;  in  what  novel  conceptions 
do  these  nineteenth  century  artists  indulge." 

This  anecdote,  I  think,  is  pertinent  to  the  title  of 
the  "Japanese  Fretwork  Cabinet,"  the  manner  and 
construction  of  which  this  paper  is  intended  to 
describe.  It  may  be  that  I,  the  designer,  think  it 
wholly  Japanese  in  form  and  spirit.  It  might  also  be 
only  too  probable  that  to  a  Japanese  artist  it  would  be 
one  more  proof  of  the  vital  difference  between  the 
English  and  Japanese  idea  on  every  point.  But  it 
seems  pretty  certain  that  the  style  is  accepted  by  our 
times  as  what  it  is  pleased  to  call  Japanese,  in  the 
drawing-room  vocabulary  of  the  arts.  Now  having 
wasted  so  much  time  over  the  name,  we  will  proceed 
to  consider  (as  we  are  duly  told  every  Sunday)  its 
application. 

It  might  be  possible  to  prove  a  need  for  such  a 
thing,  and  also  to  show  that  the  design  given  is  pecu- 
liarly adapted  to  satisfy  that  need  ;  but  I  think  the 
amateur  worker  is  satisfied,  as  a  rule,  with  the  fact 
that  it  is  within  his  means  to  carry  out,  and  thinks 
less  of  the  ultimate  result  than  the  pleasure  of  creating 
a  work  and  perfecting  it  to  his  utmost  power. 

It  will  be  seen  that  the  cabinet  is  intended  to  be 
hung  on  a  wall,  as  its  size  and  shape  are  not  suited  fof 
standing  on  the  floor-level,  and  it  is  rarely  needed  to 
place  such  a  thing  on  any  other  cupboard  or  table;  but 
if  it  be  so,  the  base  must  be  changed,  and  the  size  of 
the  whole  modified  to  meet  the  altered  requirements, 
but  of  this  more  later  on.  At  present,  it  will  suffice  to 
take  it  in  its  original  form  for  hanging. 

Perhaps  the  choice  of  wood  is  the  first  considera- 
tion ;  and  if  we  decide  that  the  whole  shall  be  ebonised, 
I  think  we  have  secured  two  important  ends — first, 
that  the  structural  woodwork  may  vary  according  to 
its  needs,  for  example,  the  upright  rods  can  be  made 
of  a  hard,  strong  wood,  so  as  to  reduce  the  size  to  the 
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lowest  limits  of  safety,  and  leave  the  fret-cutting  to  be 
worked  in  a  softer  easier  substance  ;  secondly,  the 
cost  of  the  whole  is  considerably  lessened,  as  the 
back  and  shelves  may  be  of  less  costly  wood  than  that 
used  for  the  decorated  portions.  Of  course,  it  may  be 
worked  in  plain  oak,  but  this  would  not,  I  think,  be 
so  successful  in  its  effect,  nor  would  it  be  at  all 
pleasant  in  polished  mahogany  ;  perhaps  American 
walnut  would  be 
the  best  of  any  un- 
stained wood,  but 
that  is,  I  fancy, 
rather  hard  to  work, 
and  not  easily  ob- 
tainable save  in 
large  towns.  Black 
and  gold  would 
not  be  satisfactory 
in  this  style  of 
work,  although  a 
variation  of  the 
design  may  be 
worked  without 
fret-cutting,  but 
with  solid  black 
polished  wood,  the 
design  being  paint- 
ed on  with  gold 
size  and  bronze 
powder.  Thismight 
be  carried  out  from 
these  drawings,  as 
the  designs  could 
be  transferred  with 
one  of  the  transfer 
papers  used  in  em- 
broidery works,  and 
then  painted  in 
with  size  as  simply 
as  the  ordinary 
outline  text  for  il- 
luminating. 

The  size  of  the 
work  is  about  38 
inches  (according 
to  length  of  ends 
left  as  terminals  to  the  uprights)  by  i6.f,  and  8  to  10 
inches  depth  (as  choice).  The  one  difficult  piece 
of  carpentry  is  the  nest  of  four  drawers,  but  it  is 
evident  that  they  may  be  replaced  by  another  door, 
cut  either  in  facsimile  of  the  left  hand  door  at  D,  or 
utilising  the  drawers  from  design,  the  portion  left  blank 
for  the  drawer  frames  and  divisions  being  completed 
in  the  design.  It  is  somewhat  difficult  to  describe  in 
words,  but  what  I  mean  is  that  the  lattice  pattern  filling 


FIG.    I. — DIAGRAM    EXHIBITING  CONSTRUCTION  OF   CABINET. 

Scale,  ii  inches  to  1  foot.    The  Letters  correspond  with  Designs  in  Supplement. 


the  left  hand  angle  of  the  drawer  fronts  should  con- 
tinue unbroken,  the  stems  of  the  foliage  be  also 
continued,  the  moon  be  a  complete  circle,  and  so 
make  one  panel  only,  if  used  as  a  door  and  not  as  a 
set  of  drawer  fronts. 

The  rest  of  the  joinery  need  not  offer  any  difficulty  ; 
if  the  uprights  are  made  of  wood  five-eighths  thick,  the 
shelves  may  fit  into  grooves  cut  in  them.    If  a  thinner 

wood  is  used,  and 
the  slighter  the 
better  for  the  effect, 
I  see  no  reason 
why  slips  of  metal, 
L  shaped,  of  thin 
brass,  should  not 
carry  the  shelves, 
being  screwed  to 
under  side  of  shelf 
and  inside  of  up 
rights. 

The  diagram  of 
the  construction 
shows  that  the  plan 
of  the  cabinet  is 
less  complicated 
than  it  appears  at 
first  sight.  Four 
uprights  form  the 
principal  framing  ; 
these  are  con- 
nected by  cross- 
bars at  various 
intervals,  or  by 
shelves  that  act  as 
cross-bars  ;  if  thin 
wood  is  used  for 
the  uprights,  the 
shelves  may  be  the 
same  thickness,  but 
if  rather  heavier 
uprights  are  used, 
say  five  eighths  to 
an  inch,  it  were  best 
to  groove  the  inside 
top  edge  of  all 
cross-bars  and  let  a 


thin  shelf  rest  upon  the  bars,  not  showing  its  edge  at  all, 
and  level  with  the  bars  at  the  top.  The  other  uprights 
to  carry  the  shelves  are  clearly  shown  in  the  diagram. 
The  main  shelf,  immediately  below  the  door  and 
drawers,  projects  on  either  side  as  shown.  This,  with 
the  wood  backing  (if  added),  braces  the  whole  well  to- 
gether, and  prevents  any  play  of  the  various  parts. 

All  this  framework  may  be  mortised  together  if 
practicable  ;  this  would  be,  of  course,  the  most  work- 
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manlike  and  satisfactory  way,  but  it  may  also  be 
simply  pegged  or  screwed  together  with  thin  long 
screws— in  this  case,  as  it  is  doubtful  whether  the  front 
part  would  not  pull  forward  somewhat  if  used  for 
hanging,  diagonal  bars,  not  shown,  might  start  from 
the  back  under  main  shelf,  and,  bracket-like,  support  it. 
For  instance,  one  starting  at  M  might  go  to  just  under 
the  main  shelf  behind  the  upright,  and  so  for  the 
others.  The  fitting 
of  the  nest  of 
drawers  is  in  ac- 
cordance with  the 
ordinary  routine  of 
carpentry  ;  they 
should  be  worked 
in  as  thin  wood  as 
practicable,  and 
simply  slide  into 
their  right  place, 
with  a  screw  to 
secure  them. 

The  sides  of 
cupboard  would 
consist  of  plain 
panels,  or  a  replica 
of  the  door  pattern 
if  labour  was  no 
object.  If  the 
worker  had  means 
to  cut  several 
thicknesses  of  fret- 
work at  once,  so 
that  the  excess  of 
labour  would  not 
be  felt,  it  would 
add  to  effect  to  cut 
all  the  side-pieces 
in  fretwork  also.  , 

All  the  fretwork 
brackets  should  be 
either  simply  mor- 
tised as  indicated  in 
the  bracket  draw- 
ing at  F,  or  mere- 
ly glued  ;  they  are 
all    of   actual    im- 


FIG.  2.— JAPANESE  FRETWORK  CABINET,   COMPLETE. 


portance  in  bracing  the  work  together,  and  the  ap- 
pearance of  the  whole  would  be  improved,  with  ad- 
ditional stability  ensured,  if  at  each  side  brackets 
supported  the  shelf  ends,  as  shown  in  the  front  view. 

In  this  case  the  brackets  B  and  G  might  be  used 
(in  pairs  of  course)  according  to  the  size  of  the  open- 
ing. To  explain  my  meaning,  I  will  take  the  right 
hand  side.  The  first  shelf  should  be  supported  by  a 
pair  of  b    pattern,  the  second  by    one  of   Fig.   c 


(shortened  to  fit),  the  main  shelf  by  a  pair  of  G,  while 
the  lower  are  in  place  of  the  wood  cross-rail  shown, 
and  should  have  a  fret-cut  piece  formed  of  pattern  K, 
worked  to  the  right  width.  So  in  the  left  hand  side 
the  top  shelf  should  have  for  a  railing  pattern  a,  the 
main  shelf  pattern  G,  and  the  lowest  one  pattern  K, 
worked  the  required  length  only. 

It  is  assumed  that  fret-cutting  is  familiar  to  the 

worker.  The  door, 
D,  is  best  backed 
by  a  thin  piece  of 
wood,  full  size, 
either  showing  the 
plain  black  wood 
or  with  any  re- 
quired silk  lining 
between  the  two 
thicknesses  ;  the 
drawer  fronts 
shouldalsobelined, 
a  bright  gold  co- 
loured silk  would 
be  best. 

The  back,  if  of 
solid  wood,  screwed 
on  to  the  uprights 
and  bevelled  at  the 
edge  not  to  show 
from  the  sides,  may 
be  faced  with  orna- 
mental substance. 
First  and  best,  a 
plain  gold  relief 
Japanese  paper, 
such  as  Messrs. 
Hindley,  Oxford 
Street,  cut  at  2s. 
the  square  yard  ; 
next,  stamped  plush 
or  velvet,  but  not, 
I  think,  looking- 
glass,  though  some 
may  differ  from  me 
on  this  point. 

The  ends  of  all 
the  uprights  should 
be  either  sawn  square  or  bevelled  to  a  plum  point,  but 
on  no  account  finished  with  a  turned  or  round  knot, 
which  would  be  quite  out  of  harmony  with  the  design. 
It  might,  however,  be  possible  to  substitute  turned 
pillars  for  the  square  uprights,  keeping  the  turning  to 
the  parts  free  from  the  brackets,  and  leaving  enough 
square  head  to  each  portion  to  admit  of  the  bracket 
being  fixed  securely.  In  this  case,  however,  the 
Japanese  character  would  be  lost,  and  the  irregular 
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balance  of  the  parts  not  in  keeping,  as  they  now  are, 
with  the  square  rods. 

If  the  whole  is  to  stand,  it  should  have  a  base 
added,  corresponding  in  width  to  the  main  shelf,  and 
the  fretwork  modified  at  the  lower  part  to  correspond, 
but  it  is  not  easy  to  describe  this  modification  without 
an  entirely  fresh  set  of  diagrams  ;  as  if  it  were  done 
the  depth  from  front  to  back  should  be  increased,  and 
the  whole  shape  re-arranged,  though  with  the  same 
fret-cutting  for  the  details. 

NOTES  ON  NOVELTIES. 

By  THE  EDITOR. 


MATEURS,  as  a  general  rule,  are  much 
given  [o  trying  their  hands  at  gilding  as  a 
branch  of  decorative  art  ;  and  I  am  bound 
to  allow  that,  when  the  work  is  fairly  done, 
the  result  is  highly  satisfactory  to  the  worker 
in  the  first  degree,  and  to  his  friends  and  those  to  whom  he 
can  exhibit  his  handiwork  in  the  second.  Nevertheless,  at 
the  best,  gilding  with  gold  leaf  is  a  somewhat  ticklish  opera- 
lion,  and  I  am  glad  to  have  an  opportunity  of  bringing 
under  the  notice  of  amateur  gilders,  painters,  bookbinders, 
etc.,  some  articles  in  the  shape  of  gold  leaf  and  gold  bronze 
that  can  be  manipulated  with  greater  ease  than  the  ordi- 
nary preparations  of  this  kind  that  are  sold  for  gilding  and 
painting  in  gold. 

The  articles  to  which  I  refer  are  Craig's  "Transfer  Gold 
Leaf,"  admirably  suited  for  out-door  work  as  well  as  for 
interior  decoration ;  and  Craig's  "  Cold  Bronze  Powder 
(Brilliant).''  The  hooks  of  gold  leaf,  which  contain  twenty- 
four  pieces  of  leaf  3J  in.  square,  are  sold,  according  to 
Mr.  Craig's  price-list,  at  Is.  4d.  per  book,  or  15s.  6d.  per 
dozen  books ;  and  the  powder  at  6d.  per  ounce  packet,  or 
7s.  9d.  per  pound.  In  a  letter  accompanying  the  samples 
sent  by  Mr.  Waller  T.  Craig,  whose  address  is  Miller  Street, 
Hick,  A'.fi.,  this  gentleman  writes: — "The  articles  on 
gilding,  by  Mr.  L.  L.  Stokes,  which  appeared  in  the  January 
and  February  Paris  of  Amateur  Work,  have  induced  me 
to  send  you  a  sample  of  my  Transfer  Gold  Leaf,  herewith 
enclosed.  It  is  rather  a  difficult  feat  for  an  amateur  to  work 
with  loose  gold  leaf  from  the  cushion  ;  but  with  transferred 
leaf  any  novice  can  turn  out  good  work,  even  although  he 
may  never  have  attempted  gilding  before.  I  also  enclose  a 
1  oz.  packet  of  Igold  bronze.  You  will  find  there  is  no 
difference  between  it  and  what  is  sold  under  the  designation 
of  'gold  paint,'  while  it  is  not  a  twelfth  of  the  price.  I 
will  be  happy  to  send  a  single  book  of  gold  or  a  packet  of 
bronze  at  list  prices  (list  enclosed)  to  any  brother  subscriber, 
on  receipt  of  the  amount  in  stamps,  with  one  stamp  to  for- 
ward it."  As  I  have  given  the  prices  of  the  book  and 
powder  above,  amateurs  wishing  for  a  sample  will  know  at 
once  how  much  it  is  requisite  to  send. 

The  term  "transferred  gold"  is  one  that  needs  a  little 
explanation.  Everybody  who  has  handled  gold  leaf  in 
books  as  ordinarily  sold,  is  aware  that  the  leaf  must  be 


removed  from  the  book  to  the  cushion  before  it  is  used,  and  as 
the  leaf  is  very  thin  and  flimsy,  the  operation  is  one  of  some 
difficulty.  In  the  book  before  me  the  gold  leaf  is  made  to 
adhere  to  a  piece  of  tissue  paper,  and  the  paper,  with  the 
gold  adhering  flatly  to  it,  can  be  taken  out  with  the  utmost 
ease,  and  the  gold  placed  on  the  surface  that  it  is  desired  to 
gild.  The  leaf  then  adheres  to  the  size,  and  the  tissue 
paper  is  withdrawn,  leaving  the  gold  behind  it.  When  on 
the  paper  ihe  gold  leaf  can  be  cut  closely  to  the  size  or 
shape  required,  and  the  most  difficult  work  can  be  executed 
with  it,  even  by  inexperienced  persons,  out  of  doors  in 
windy  weather.  I  learn  from  Mr.  Craig's  price-list  that  he 
supplies  the  best  deep  gold — which  I  suppose  is  not  trans- 
ferred— at  Is.  3d.  per  book,  or  14s.  6d.  per  dozen  books  ; 
and  extra  thick  gold  leaf,  for  turret  clocks,  monumental 
work,  etc.,  at  Is.  6d.  per  book,  or  17s.  6d.  per  dozen  books. 
An  imitation  gold  leaf,  much  used  for  gilding  picture  frames, 
but  not  suitable  for  out-door  work,  is  supplied  at  3s.  fid.  per 
dozen  books  ;  and  silver  bronze  powder,  of  fine  quality,  at 
6-id.  per  ounce,  or  8s.  3d.  per  pound. 

I  must  call  the  attention  of  those  of  my  readers  who  are 
not  yet  acquainted  with  the  "Journal  of  Decorative  Art," 
that  the  Parts  for  March  and  April,  price  7d.  each,  contain 
each  a  superb  example,  beautifully  printed  in  colours,  of 
interior  decoration  in  Linciusla  Walton.  These  Parts  form 
a  portion  of  Vol.  IV.,  the  current  volume.  I  may  say,  for 
the  information  of  any  one  who  has  not  yet  been  able  to 
complete  his  set,  that  Vols.  I.  and  II.  have  been  reprinted, 
and  are  now  ready,  price  10s.  each.  Mr.  Henry  Vickers, 
317,  Strain/,  W.C.,  is  the  publisher.  I  must  not  omit  to 
say  that  the  Part  for  May  is  in  every  way  equal  in  value  and 
information  to  its  predecessors. 

I  am  afraid  that  the  notice  of  the  new  Rmoolhing-plane — 
patented  and  manufactured  by  Messrs.  John  Munks  and  Sons, 
Norfolk  Works,  St.  Marys  Road,  Sheffield,  described  in  the 
April  Part  of  this  magazine — scarcely  affords  a  fair  idea  of 
its  merits.  On  reference  to  the  illustration  given  in  page 
285,  a  thumb-screw  will  be  noticed  in  front  of  the  plane- 
iron,  which  works  in  a  brass  female  screw  attached  to  the 
plane-iron  itself.  The  plane-iron  is  moved  up  and  down  by 
this  screw,  and  can  be  set  for  hard  or  soft  wood,  according 
to  the  requirements  of  the  worker.  The  great  advantage  of 
the  construction  of  the  plane  is,  that  the  cutting  edge  of  the 
iron  is  always  kept  parallel  to  the  plane  of  the  sole,  and  to 
the  edge  of  the  transverse  slot  in  the  sole  through  which  it 
is  propelled  by  the  screw.  Thus  all  the  trouble  of  the 
adjustment  of  the  plane-iron  by  a  tap  first  on  this  s:dc  and 
then  on  the  other,  or  at  back  or  front,  as  the  case  may  be, 
always  troublesome  to  the  amateur,  is  done  away  with,  and 
the  adjustment  is  effected  by  a  simple  turn  of  the  screw. 
And  then  the  price  !  only  3s.  or  3s.  3d.,  post-free,  for  a  tool 
that  can  be  used  with  ease  and  comfort.  The  sole  of  the 
plane  is  6f  in.  long,  and  the  cutter  if  in.  wide.  I  shall  be 
glad  to  get  another  smoothing-plane  of  larger  size,  and  a 
jack-plane,  for  my  own  use,  when  they  are  in  the  market. 

Messrs.  Patrick  and  Son,  Electricians,  529,  King's  Road, 
Chelsea,  S.  IV.,  have  just  published  a  new  16-page  Illus- 
trated Catalogue  of  the  Dynamo-Electric  Machines,  Electric 
Lamps,  and  Electric  Bells,  manufactured  and  sold  by  them, 
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This  catalogue  will  be  sent  by  the  publishers,  post-free,  to 
any  address,  on  receipt  of  two  penny  stamps.  Messrs. 
Patrick  have  been  engaged  for  several  years  in  manufac- 
turing small  dynamo-electric  machines  for  amateurs,  and 
they  have  recently  added  a  new  and  more  powerful  machine 
to  the  list.  The  following  information  respecting  the 
machines  is  quoted  from  the  catalogue  above  mentioned  :  — 
"These  machines  we  are  constructing  in  two  forms — 
(a)  Hand-power  machines  for  experimental  and  medical 
purposes  ;  (/•)  Larger  machines,  for  electric  lighting,  plating, 
etc.,  where  power  is  available.  Class  a  machines  are  made 
with  the  well-known  Siemens  armature,  which  gives 
excellent  results,  and  its  simplicity  of  construction  makes 
the  cost  comparatively  low.  They  are  constructed  with 
either  '  series '  or  '  shunt-wound  '  magnets,  long  gun-metal 
bearings,  steel  spindles,  adjustable  brush-holders  and 
brushes.  They  are  made  strong  and  durable,  and  with  the 
best  workmanship  and  finish,  mounted  on  a  polished  base. 
Class  b  machines  are  made  with  our  improved  pattern  ring 
armature.  The  coil  is  divided  into  twelve  or  more  divisions, 
according  to  the  size;  the  proportion  of  iron  is  very  small,  and 
so  arranged  as  to  entirely  prevent  induced  currents,  except  in 
the  w ire,  thus  reducing  to  a  minimum  the  pow  er  required  to 
drive  the  machine.  By  this  arrangement  a  through  system 
of  ventilation  is  also  secured." 

The  following  list  gives  the  power,  prices,  etc.,  of 
machines  in  Class  b  : — 

Xo.  of  Xo.  of  20          Bev.  per              H.P.             Priceof 

Machine.  c.p.  Lamps.         minute.             required.       Machine. 

4  ...          6  ...      1800  ...        I            ..   £16 

5  ■■■         I2  -.      '"CO  ...         ij       ...       25 

6  ...       20  ...      1500  ...       3         ...      35 

The  simplicity  of  design,  and  ease  with  which  the 
machines  of  Class  a  can  be  put  together,  enables  amateurs  to 
construct  dynamos  for  their  own  use,  by  purchasing  the  cast- 
ings, etc.,  from  Messrs.  Patrick.  The  machines  of  Class  /'are, 
however,  of  a  design  too  intricate  to  be  mastered  by  ama- 
teurs, and  it  is  not  the  intention  of  the  makers  to  supply 
castings,  etc.,  of  this  class.  The  same  firm  supply  a  new 
electric  lamp  on  the  arc  principle,  for  use  with  their 
machines  ;  incandescent  lamps,  from  2j  to  20-candle  power; 
lamps  with  double  filaments  ;  carbon  rods,  of  all  sizes  ; 
secondary  batteries  or  accumulators,  wires,  switches,  lamp- 
holders,  and  every  requisite  for  the  electric  light.  Amateurs 
wishing  to  experiment  with  electrical  apparatus  will  do  well 
to  consult  one  of  the  above-menticr.ed  catalogues. 

Messrs.  H.  and  E.  J.  Dale,  of  26,  Zudgate  hill,  and  4, 
Little  Britain,  London,  E.C.,  may  be  regarded  as  the 
friends  of  amateurs  desiring  information  and  assistance  in 
electrical,  photographic,  and  scientific  work.  They  are  now 
publishing  a  revised  Illustrated  Catalogue  of  Electrical  and 
Physical  Apparatus,  manufactured  and  supplied  by  them.  The 
catalogue  contains,  besides  the  usual  price-lists  and  illustra- 
tions of  apparatus,  many  useful  hints  on  the  construction, 
maintenance,  and  power  of  galvanic  batteries,  electric  bells, 
electric  light  apparatus,  electric  machines,  electric  clocks,  and 
other  many  and  various  electrical  contrivances  for  gas  lighting, 
billiard  marking,  registering  heat,  tide,  time,  cash, etc.,  etc. 
Old  editions  of  this  catalogue  offered  materials  for  the  manu- 


facture of  telephones  and  microphones ;  but  the  United 
Telephone  Company  professed  to  see  therein  a  violation  of 
their  patent  rights  in  those  instruments,  and  have  compelled 
Messrs.  Dale  to  issue  the  catalogue  with  the  pages  mention- 
ing telephones,  etc.,  defaced  with  a  cancelling  stamp.  This 
revised  list  of  96  pages  will  be  sent  post-free  to  any  address 
for  four  penny  stamps  ;  and  T  advise  those  who  may  be  in- 
terested in  the  subject  to  send  for  a  copy. 

Most  of  us,  I  think,  have  heard  of  "  Goy,"  of  21  and  22, 
Lcadenhall  Street,  E.  C. ,  and  the  helping  hand  that  he  is 
always  ready  to  extend  to  those  who  are  in  immediate  want 
of  a  machine  of  any  kind,  but  who  cannot  manage  to  pay 
the  amount  required  for  it  at  once,  by  means  of  his  "new 
plan,"  by  which  the  buyer  is  enabled  to  acquire  the  article 
he  wants  by  arranging  to  pay  for  it  by  any  number  of  monthly 
instalments  not  exceeding  twelve.  This  is  a  great  boon  to 
persons  of  moderate  means,  which  is  considerably  enhanced 
by  the  fact  that,  if  everything  is  fair,  square,  and  above-board, 
the  arrangement  can  be  effected  in  a  few  minutes,  "without 
any  bother,"  as  Goy  himself  pithily  declares.  Amateurs  who 
are  fond  of  field  sports  and  athletics  will  be  glad  to  know  that 
Goy's  "Calendar  of  Sports"  has  changed  its  form,  and  now 
appears  as  a  portly  monthly  magazine  of  folio  size,  at  id.,  or 
Ijd.  post-free,  and  will  be  regularly  sent  to  any  address,  on 
receipt  of  Is.  6d.,  to  cover  the  year's  subscription.  The  first 
number  appeared  on  May  I  ;  and  as  it  will  be  found  to  be 
most  useful  as  a  record  of  all  events  worth  notice  in  the 
athletic  world  from  month  to  month,  those  who  have  not  yet 
got  it  had  better  send  for  it  before  there  is  any  pcssibility  of 
its  runiu  jg  out  of  print.  I  say  this,  as  there  is  sure  to  be  a 
great  Jemand  for  this  serial  when  its  existence  is  well  known. 

Mr.  J.  H.  Skinner,  of  East  Dereham,  Norfolk,  sends  me 
his  Illustrated  List  of  Fretwork.  Price  3d.  But  there  is  no 
necessity  for  me  to  make  any  remark  on  this,  because  it  is 
identical  in  every  respect  with  the  lists  sent  out  by  other 
dealers  in  fretwork  patterns  and  the  appliances  necessary 
for  their  execution,  as  far  as  the  miniature  reproductions  of 
patterns  are  concerned.  I  am  constrained,  however,  to 
point  out  that  No.  251  is  a  direct  and  glaring  piracy  of  a 
design  that  originally  appeared  in  this  magazine,  and  that  I 
hold  a  letter  of  apology  for  this  appropriation  of  the  pro- 
ceeds of  other  men's  brains  from  the  firm  from  whom  Mr. 
Skinner  clearly  obtains  a  portion  of  his  catalogue.  The 
offence  was  condoned,  and  the  appearance  of  the  design 
permitted,  on  condition  that  the  source  from  which  it  was 
derived  was  duly  acknowledged  ;  and  I  am  sorry  to  see — 
although  I  entirely  acquit  Mr.  Skinner  of  any  complicity  in, 
or  even  knowledge  of,  the  matter — that  the  design  is  still 
sent  out  without  acknowledgment.  If  any  more  catalogues 
reach  me  in  which  the  design  is  repeated  without  acknow- 
ledgment, I  shall  not  deal  so  tenderly  with  the  offenders  in 
chief  as  I  have  hitherto  in  this  matter,  but  "name"  them  in 
accordance  with  the  wholesome  precedent  set  by  the  House 
of  Commons.  Mr.  Skinner,  however,  possesses  some  copy- 
right articles  in  fretwork  designs,  and  by  his  courtesy  I  am 
enabled  to  show  my  readers  what  they  are  like.  They  are 
portraits  of  Her  Majesty,  the  late  Earl  of  Beaconsfield,  K.G., 
John  Bright,  and  Mr.  Gladstone,  as  shown  in  Figs.  I,  2,  3,4. 
Presentments  of  H.K.H.    Prince  Wales,   H.R.H.  the 
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FIG.  2.— BEACONSFIELD. 


late  Duke  of  Albany,  Lord  Salisbury,  Sir  Stafford 
Northcote,  John  Wesley,    C.  H.  Spurgeon,  and 
others,  will  shortly  be  published.    When  the  diffi- 
culty of  dealing  with  portraiture  in  this  style  is 
taken  into  account,  it  must  be  allowed  that  the 
likenesses  are  not  bad,  although  the  portrait  of 
John  Bright  would  pass  as  well  for  one  of  Earl 
Granville.      Of  course,   a  portrait  in  this  style 
requires  a  great  deal   of  ornamentation  to  carry 
it  off  and  render  it  truly  acceptable  to  any  fret- 
sawyer  who  would  "go  in"   for   work  of  this 
kind.     This  is  done  in  the  case  of  the  likeness  of 
Her  Majesty  ;  but  the  framework  that  surrounds 
the  others  is  too  slight  and  fragile.     I  venture  to  recommend 
Mr.   Skinner  to  treat  all  his  portraits  in  fretwork,  as  he  has 
done  that  of  the  Queen — that  is  to  say,  to  place  each  face 
in  an   oval,  surrounded   by   an    emblematic   border — prim- 
roses for   Beaconsfield ;  ears   of  corn  for  John   Bright,    in 
allusion   to   the  prominent  part  he  bore  in  bringing  about 
free  trade   in  cereals  ;  and — well !  an  olive-branch   on  one 
side  and  laurel  on  the  other  for  Mr.  Gladstone, 
in  [grateful    significance 
of    the     "peace"     that 
we   have   enjoyed   under 
his      present      dispensa- 
tion, and  the  "honour" 
that    has    attended    the 
efforts    of    his    Govern- 
ment    in      Afghanistan, 
Zululand,  the  Transvaal, 
I  and  Egypt. 

Mr.  Skinner  also  sends 
me     specimens    of    mi- 
pli     holly,        .1111..11  .  and    3Ty|%?  «• 
pear-tree    wood,    stained       FIG.  i._the  queen. 
by  his  "Ebonising  Solution,"  which  seems  to 
afford  a  good  and  permanent  stain   for  wood  that  will  take 
a  good  polish  or  be  suitable  for  the  production  of  the  dull 
surface  that  is  so  much  sought  after  in   work  of  this  kind. 
This  solution  is  sold  only  by  Mr.  Skinner,  at  Is.  per  bottle, 
or   is.   4d.   post-free.       The  instructions  for  its  use  are   as 
follows: — "  Having  cut  the  article  of  fretwork,  sand-paper  it 
well ;  then  either  soak  it  for  a  few  minutes  in  the  solution,  or 
give   it  two  or  thrge  coats  with  a  brush,  allowing  each  coat 
to  dry  before   applying  the  next.      When  it  is  thoroughly 
dry,  wipe  with  a  wet  flannel  or  sponge,   and  place  under 
a  weight  whilst  finally  drying,  to  prevent  warping.      The 


holly,  6d.,  and  mottled  brown  oak,  7d.  ;  planing, 
in  all  cases,  |d.  per  square  foot  extra.  Most  of 
the  above  can  be  had  ?V  in.  thick  for  inlaying. 
With  regard  to  postal  rates,  it  is  useful  to  know- 
that  3d.  (under  lib.)  will  carry  I  square  foot  of 
fretwood  ;  6d.  (under  3lbs.)  about  35  square  feet ; 
9d.  (under  5lbs.)  about  6  square  feet;  and  Is. 
(under  7lbs.)  about  85  or  9  square  feet. 

Mr.  A.  S.  Lunt,  Saw,  Plane,  Tool,  and  Cut- 
lery Manufacturer,  297,  Hackney  Road,  London, 
E.,  has  just  produced  a  new  edition — the 
fifth — of  his  Catalogue  and  Price-List,  which  he 
will  send  to  any  applicant  on  receipt  of  four 
It  is  profusely  illustrated  ;   and  some  idea  of  its 


FIG.  3. — JOHN  BRIGHT. 


FIG.  4. — GLADSTONE. 


wood  is  then  ready  for  polishing." 
fancy  woods  for  fretwork  from  J  in. 
to  i  in.  thick,  at  the  following  rates 
per  square  foot :  Sycamore,  maple, 
and  pear,  suitable  for  ebonising,  the 
first  and  second  at  2}d.,  the  third  at 
3Jd.;  planing,  i'd.  per  square  foot 
extra.  Other  woods  are,  Spanish 
chestnut,  3d.  ;  white  chestnut, 
lime,  sycamore,  oak,  cherry,  maple, 
and  pear,  4d.  ;  walnut,  brown  oak, 
canary,  and  mahogany,  5d.  ;  white 


Mr.  Skinner  supplies 


fig.  5.- 


stamps. 

extension  may  be  obtained,  when  it  is  said  that  it  contains 
40  pages  more  than  the  last  edition  ;  for  that  comprised  36 
pages  only,  while    this    contains  76  pages,   or   more   than 
double.    It  is  cle^r,  from  the  varied  contents  of  its  pages,  that 
no  expense  or  trouble  has  been  spared  to  make  the  catalogue 
a  useful  and  almost  indispensable  guide  to  tools  and  ap- 
pliances of  all  kinds  that  are  used  in  wood-work- 
ing, and  which  are  neces- 
sary to   the   professional 
workmen  and  to  the  ama- 
teur in  the  execution  of 
their  work.     Among  the 
novelties  that   Mr.  Lunt 
has  recently  produced  are 
his    Improved    London- 
made    Smoothing- Plane, 
of  which  an  illustration  is  1 
given  in  Fig.  5.    This  is  a  ! 
beautifully-made  plane  of 
metal,  fitted  with  a  rose- 
wood   handle   and    gun- 
metal  screw  lever,  by  which  the  plane-iron  is  cap- 
able of  adjustment.     The  plane  is  made  in  three  metals,  the 
gun-metal  plane  being  the  only  size  that  is  furnished  with  a 
handle.     The  length  of  the  plane  is  9  in.,  and  the  width  of 
the  cutting-iron  z\  in.      It  has   a  very  decided  advantage 
over  the  Stanley  Adjustable  Plane  (No.  4),  American  make, 
in    having   a   wider   cutting-iron,    the  iron  of  the  Stanley 
Plane  being  only  2  in. ,  while  that  of  Lunt's  London-made 
Smoothing-Plane  is  i\  in.     The  weight  of  the  latter  is  also 
24  oz.  more  than  that  of  the  former,  which  is  certainly  a 
great  consideration  and  manifest  advantage,   as   far  as  the 
working  of  the  plane  is  concerned.     The  prices  of  the  three 
varieties  and  the  kinds  of  metal  in  which  they  are  made, 
are     as     follows  : — Ordinary    iron, 
15s.  6d.  ;  malleable  iron,  17s.  6d. ; 
gun-metal     with    steel    face,    23s. 
The  make  of  each  variety  and  size 
of  cutter  is  the  same,   there  being 
this  distinction  only,  that  the  gun- 
metal  plane,  as  it   has   been   said, 
is  fitted  with  a  rosewood  handle  or 
toat,  while  the  iron  planes  have  a 
block  of  wood  behind  the  cutting- 
iron  instead  of  a  handle. 


-LUNT  S   NEW  LONDON-MADE 
SMOOTHING  PLANE. 
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[The  Edltcr  reserves  to  himself  the  right  of  re- 
fasirg  a  repJy  to  any  question  that  may  be  frivolous 
or  inappropriate,  or  devoid  of  general  interest. 
Correspondents  are  requested  to  bear  in  mind  that 
their  queries  will  be  answered  only  in  the  pages  of 
the  Magazine,  the  information  sought  being  sup- 
plied for  the  benefit  of  its  readers  generally  as  well 
as  for  those  who  have  a  special  interest  in  obtaining 
it.    In  no  case  can  any  reply  be  sent  by  post.] 

TO  MY  READERS  AT  HOME  AND 
ABROAD. 

Many  of  my  correspondents  at  home  and 
abroad  have  asked  me  to  establish,  an 
Agency  for  the  purchase  and  transmission 
of  articles  of  all  kinds  required  by  amateurs 
and  others  to  all  parts  of  the  United 
Kingdom  and  the  Colonies,  or  to  endeavour 
to  induce  some  one  else  to  do  so.  In  con- 
sequence of  the  representations  of  Excel- 
sioe  (S.J..),  and  others,  to  which  publicity 
has  been  recently  given,  a  gentleman,  who 
is  an  experienced  "  buyer,"  that  is  to  say, 
accustomed  to  make  trade  purchases  on  a 
large  scale,  has  acquainted  me  with  his 
intention  of  establishing  a  Commission 
Agency  under  the  name  of  the 

GENERAL  HOME  AND  COLONIAL 
AGENCY, 

69,  Eowe.ta  Terrace,  London,  S."W. 
All  letters  addressed  as  above  to  the 
3LvNAGEE,and  applications  for  prospectuses, 
will  meet  with  prompt  attention.  An  ad- 
vertisement of  this  Agency  will  be  found  in 
our  Advertising  pages.  When  I  was  asked 
to  do  my  best  to  promote  the  object  in 
view,  I  naturally  asked  for  references,  and 
from  the  gentlemen  whose  names  were 
handed  to  me,  I  have  received  letters 
testifying  to  the  business  capacity,  indus- 
try, and  integrity  of  the  Manager  of  the 
proposed  Agency  in  highly  satisfactory 
terms.  More  than  this  I  cannot  possibly 
say,  but  I  may  state  that  it  is  my  belief 
that  the  gentleman  who  is  about  to  under- 
take this  new  business  as  a  medium  of 
intercommunication  between  buyers  at  a 
distance  and  manufacturers  and  sellers  in 
the  Metropolis  and  our  large  towns,  will  do 
his  best  and  utmost  to  serve  his  clients, 
and  in  serving  them,  to  serve  himself.  He 
is  open  to  transact  all  manner  of  business, 
whether  on  a  large  or  small  scale,  and  to 
bny  all  things  on  commission,  from  a 
mouse-trap  to  a  white  elephant,  so  that 
none  need  be  deterred  from  applying  to 
him  by  reason  of  the  trifling  nature  or 
otherwise  of  the  transaction  that  it  is 
sought  to  effect.  Havingthas  called  atten- 
tion to  the  establishment  of  this  Agency,  I 
have  only  to  wish  success  to  the  Manager, 
and  that  it  may  prove  of  the  utmost  ser- 
vice—as I  have  every  reason  to  think  it 
will  be— not  only  to  readers  of  Amateur 
"Woek,  but  to  Englishmen  generally,  as  it 
comes  to  be  more  widely  known. 

E.  A.  W.  and  others  who  have  written  to 
me  on  this  subject  will  see  that  their  pro- 
posals have  been  anticipated. 

Soap-Making  at  Home. 

Messrs.  T.  Haetey  &  Co.  (89,  Wandsworth 
Road,  8.W.,  and  2,  Long  Lane,  E.C)  sendme 
a  copy  of  the  following  testimonial  received 
from  a  gentleman,  whose  name  and  address 
are  in  my  possession,  but  which  I  do  not 
p-nblish,  for  the  simple  reason  that  I  have 


not  his  direct  permission  to  do  so.  rlhe 
writer  says : — 

"  In  answer  to  your  request  for  my  tesiimory 
as  to  the  utility  of  the  98  per  cent.  Caustic 
Soda  for  Soap-making,  I  can  say  that  it  is  in- 
valuable in  families,  especially  where  there  are 
many  children,  who  in  most  cases  do  not  like 
fat,  which  can  so  easily  he  made  into  a  very 
superior  soap  with  so  little  trouble,  if  the 
directions  given  are  strictly  carried  out ;  but  I 
would  advise  the  addition  0/  a  little  scent." 

I  have  given  emphasis  to  this  testimonial 
by  printing  it  in  italics,  because  it  removes 
a  difficulty  which  is  felt  by  many  poor 
members  of  the  great  middle  class,  who 
have  to  pay  for  fat  and  bone,  as  well  as 
lean,  in  every  joint  they  buy,  and,  naturally 
enough,  do  not  like  to  see  the  fat  wasted 
and  the  bone  thrown  away  without  utiliza- 
tion. The  fat  may  now  be  converted  into 
good  soap  without  the  slightest  difficulty, 
and  I  hope  I  may  yet  find  a  cheap  and  easy 
mode  of  preparing  bones  for  gardening 
purposes  by  grinding  them  into  meal,  and 
without  resorting  to  the  process,  always 
difficult  to  the  amateur,  of  reducing  them 
by  fermentation,  or  by  the  agency  of  sul- 
phuric acid.  Therefore,  I  now  point  out  to 
my  mechanical  friends  and  contributors 
the  desirability  of  producing  a  cheap  ma- 
chine, consisting  of  a  steel  wheel  with  a 
corrugated  rasp-like  surface,  revolving  in  a 
hopper,  and  acting  on  the  bones  on  one  side 
of  the  hopper,  and  thus  gradually  reducing 
them  to  a  coarse  meal  by  abrasion.  I  am 
inclined  to  think  the  machine  might  be  so 
contrived  as  to  act  in  the  same  way  as  a 
grindstone.  I  put  forth  the  notion  as  the 
mere  germ  of  an  idea,  and  I  hope  that 
Olla  Podeida,  or  Mr.  F.  J.  Dtjebance,  or 
Mr.  Joseph  Lewis  (477,  Oxford  Street, 
W.C.),  may  be  able  to  tnrn  it  to  practical 
account  and  make  something  out  of  it. 

Butto  return  to"  Soap-making  at  Home." 
Messrs.  T.  Harvey  and  Co.,  who  are  now 
exhibiting  the  process  daily  at  the  Health 
Exhibition,  in  a  letter  enclosing  the  above 
testimonial,  say  : — "This  subject  has  indeed 
taken  a  deep  hold  upon  the  minds  of  a  very 
large  number  of  your  readers,  for  I  have 
now  to  record  the  fact  that  1  have  received 
tiro  hundred  and  thirty-five  applications 
through  the  post,  and  a  large  number  of 
personal  applications  at  2,  Long  Lane,  and 
89,  Wandsworth  Road,  for  our  98  per  cent, 
pure  caustic  soda  for  soap-making,  and  of 
those  who  have  thus  applied  to  us  a  large 
number  have  sent  me  testimonials  of  their 
appreciation  of  its  usefulness,  and  not  one 
has  recorded  a  failure.  We  have  obtained 
the  permission  of  the  Commissioners  of  the 
'International  Health  Exhibition, '  to  be 
opened  in  London  on  May  8th,  to  exemplify 
the  method  of  making  pure  soap,  and  so 
bring  this  question  before  the  personal 
attention  of  the  thousands  who  will,  no 
doubt,  visit  it  during  its  six  months'  dura- 
tion." 

"With  regard  to  a  mould  for  making 
scented  soap  in  tablets,  Messrs.  T.  Harvey 
and  Co.  write  :— "  In  answer  to  your  corres- 
pondent, who  wants  a  cheap  press  for  soap 
tablets,  I  can  only  say  that  I  have  adopted 
a  mould  of  block  tin,  known  as  a  '  College 
pudding  tin,'  which  I  have  bought  at  3d. 
each,  and  which  does  very  well  for  re-melted 


soap,  made  according  to  the  receipt  given 
with  each  tin  of  soda.  Get  a  ladle  and  fill 
the  moulds,  and  in  about  half-an-bour  the 
soap  will  be  cool  enough  to  turn  out ;  the 
tablets  will  be  quite  a  novelty." 
Munks  and  Sons'  New  Iron  Smoothing 
Plane. 
W.  Savage  writes  :— "  Mr.  Editor.I  take 
the  liberty  to  write  to  you  on  a  subject  in 
'Notes  on  Novelties,'  in  which  you  speak 
of  a  plane  patented  by  Munks  and  Sons, 
and  you  give  a  splendid  illustration  of  the 
same.  I  am  not  given  to  rush  to  condemn 
anything,  but  I  must  say  that  I  hope  they 
will  not  patent  any  more  planes.  I  sent 
for  one  of  them,  owing  to  your  description, 
and  now  I  am  sorry  I  did  so,  for  it  was 
round  across  the  sole.  "When  I  held  the 
square  across  it,  it  was  hard  on  the  middle, 
and  was  TV  inch  full  clear  at  the  edges.  I 
would  like  to  know  wherein  lies  the  sim- 
plicity, since  you  have  got  to  unscrew  the 
iron  and  shake  it  out  through  the  mouth  of 
the  plane,  which  is  too  wide  to  make  a  good 
job  on  cross-grained  wood ;  also  the  mouth 
of  miue  is  not  square  across.  Altogether,  it 
is  the  ugliest  piece  of  work  I  ever  saw.  I 
hope  you  will  insert  this  for  the  benefit  of 
other  readers  of  Amateur  "Work.  P.S.— I 
was  in  a  rage  when  I  saw  the  thing  you 
called  a  plane."  [I  am  sorry  that  your 
equanimity  of  mind  should  have  been  over- 
turned and  your  temper  ruffled,  as  it  seems 
to  have  been,  by  my  description  of  "  the 
thing  that  I  called  a  plane,"  and  which  I 
still  not  only  call  a  plane,  but  the  best  plane 
of  the  kind  that  I  have  yet  had  the  pleasure 
of  handling.  Further,  I  am  sincerely 
obliged  to  you  for  giving  me  an  opportunity 
of  again  calling  attention  to  Messrs.  Munks 
and  Sons'  excellent  invention,  and  of  hoping 
that  they  will  patent  many  other  tools,  and 
that  I  may  have  the  satisfaction  of  using 
them.  If  you  found  such  manifest  defects 
in  the  plane  that  you  purchased,  as  round- 
ness of  the  sole  to  the  extent  of  -iV  inch, 
and  the  mouth  of  the  plane  out  of  square, 
you  should  have  sentit  back  to  the  makers, 
pointing  out  the  defects,  and  they  without 
doubt  would  have  sent  you  another  for  it  in 
which  these  faults  did  not  appear.  The 
finish  of  the  tool  is  commensurable  with 
the  price,  which  you  must  remember  is 
only  3s.  3d.  post  free;  and  you  cannot  ex- 
pect to  have  excellence  of  finish  for  so  low 
a  price,  although  the  sole  should  be  true 
and  the  mouth  square.  You  want  to  know 
wherein  the  simplicity  of  the  plaue  lies.  It 
is  in  the  readiness  and  facility  of  adjusting 
the  plane  iron  by  means  of  the  screw  that  is 
in  front  of  the  iron,  and  by  which  the  edge 
of  the  iron  can  be  set  to  a  nicety  without 
all  the  tapping  and  looking  along  the  sole 
that  is  inevitable  with  a  wooden  plane,  and 
even  with  some  of  the  so-called  "adjust- 
able "  planes.  You  complain  that  you  have 
to  unscrew  the  iron,  and  shake  it  out 
through  the  mouth  of  the  plane  ;  but  you 
have  to  do  this  only  when  you  require  to 
sharpen  it ;  and  I  have  never  yet  met  with 
a  plane,  adjustable  or  non-adjustable,  in 
which  the  iron  could  be  put  on  the  oil 
stone,  or  ground,  without  releasing  it.  If 
the  specimen  that  you  have  is  as  bad  as  you 
represent  it  to  be,  return  it  to  Messrs. 
Munks  and  Sons,  with  a  letter  couched  in 
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language  a  little  more  courteous  than  that 
which  you  have  sent  to  me.  I  never  knew 
a  toolmaker  yet  wbo  would  not  exchange 
with  pleasure  any  defective  tool  that  had 
been  sent  out  from  his  manufactory  ;  and 
though  I  am  not  personally  acquainted 
with  Messrs.  M links  and  Sons,  I  am  per- 
fectly certain  that  they  are  no  exception  to 
the  general  rule,  and  that  they  will  spare 
no  pains  to  bring  their  planes  as  near  per- 
fection as  possible.— Ed.] 

Secret  Dovetailing. 
J.  B.  (StowmarlcBt). — IE  you  will  refer  to 
"Every  Man  His  Own  Mechanic,"  pp. 
203-205  (Part  IV.)  you  will  find  a  descrip- 
tion of  the  methods  to  be  followed  in 
making  the  joints  known  as  "hidden  dove- 
tail "  and  "mitre  dovetail"  joints,  which 
are  clearly  what  you  mean  by  secret  dove- 
tailing. 

Intensity  or  Rneimkorff  Coils. 

G.  N.  R. — ¥011  should  try  a  stronger 
battery.  The  spark  from  a  coil,  such  as 
described,  is  about  £  to  \  in.,  according  to 
strength  of  batteries  used.  The  secondary 
wire  for  a  coil  of  1  inch  spark,  about  1  mile 
long,  and  proportionate  for  longer  spark. 
The  core  from  9  to  12  inches.  Two  or  three 
Grooves'  cells,  in  full  working  order,  would 
be  required  for  such  a  coil.  Eegarding 
batteries  for  general  purposes,  where  no 
great  strength  of  current  is  required,  a 
Darnell's  will  be  found  convenient,  but  as 
this  subject  is  beiog  fully  treated  in  Ama- 
teur Work,  I  cannot  encroach  upon 
another's  papers.— [E.  W.] 

Moving  Models  for  Bazaars, 
A  Subscriber  from  the  First— If  you 
look  again  at  Fig.  6,  you  will  see  that  the 
tap  v,  which  leads  to  e,  goes  to  nearly  the 
bottom  of  f,  while  the  pipes,  which  lead 
to  wheel  and  fountain  are  fixed  a  little 
above  the  bottom— thus  e  never  runs  dry, 
some  water  always  covering  the  mouth  of 
v.  Now  as  the  tank  f  is  not  open  to  the  atmos- 
phere,except  through  the  pipe  and  taps,  K  and 
r>,  which  are  all  in  one,  it  is  certain  that 
the  water  will  never  run  into  e,  unless  they 
are  opened  to  admit  air.  Now  suppose  the 
lever  on  which  the  coins  fall,  takes,  say  one 
second  in  its  movement,  a  certain  quantity 
of  air  will  rush  into  f,  and  allow  a  corres- 
ponding quantity  of  water  to  run  out ;  but 
as  a  much  larger  volume  of  air  will  get 
through  a  small  opeuiug  than  would  water 
in  a  given  time,  the  quantity  of  water  let 
out  may  be  more  than  would  work  the 
model  a  sufficient  time  ;  therefore  a  second 
tap,  k,  is  added,  which  is  set  to  pass  Je*s 
air  than  the  lever  tap  ;  how  much  less  it 
is  for  the  constructor  to  determine.  You 
can  get  a  "  cigar  cock  "  at  Messrs.  B.  and 
J.  Brown's,  Charlotte  Street,  BlacteJ'riars,S.E., 
post  free  for  7d.  Any  other  tap,  however, 
will  do.  These  were  mentioned  because 
they  are  the  smallest  and  lightest.  I  trust 
the  above  will  enable  you  to  complete  the 
model  to  your  satisfaction.—  [D.  H.] 
Lubricator  for  Lathes,  Sewing- 
Machines,  Bicycles,  etc. 
G.  E.  S.  (Tonbridge)  writes  :—"  I  find  that 
a  teaspoonful  of  paraffin  added  to  about 
four  ounces  of  sperm  oil,  to  prevent  its 
clogging,  makes  a  very  good  oil  for  the 
above  purpose.'1 


Stencil  Plates. 

Gold  Size. — A  paper  on  this  subject  is  in 
preparation  by  an  amateur,  who  has  learnt 
to  help  himself  in  this  direction. 

Organ  Building. 

Rectory  Road.— To  take  the  curl  out  of 
your  leather  valves,  take  them  off,  and  rub 
well  both  sides  with  a  thin  round  stick.  If 
this  plan  does  not  answer,  damp  them 
slightly  ;  press  them  with  a  warm  iron,  and 
then  place  them  between  two  perfectly  flat 
boards,  with  a  weight  on  tbem,  and  keep  in 
that  position  for  a  day  or  two. — [M.  W.  ] 

R.  S.  (Tyne  Dock).—  Your  letter  iB  very 
gratifying,  and  I  am  pleased  to  learn  that 
you  have  been  so  successful  in  Organ 
Buildiug.  Ar,  regards  the  saving  of  space, 
by  using  reeds  instead  of  pipes  for  pedal 
organ,  I  regret  to  say  that  reels  will  not 
answer,  as  they  will  not  keep  in  tune  with 
the  manual  pipes,  being  affected  in  the 
opposite  way  to  pipes  by  changes  of  tem- 
perature. The  increase  of  temperature 
caused  by  lighting  a  fire,  or  by  several 
persons  staying  long  in  the  room,  will  raise 
the  pitch  of  the  pipes,  and  flatten  the  pitch 
of  the  reeds,  bence  the  difference  between 
the  two  would  be  something  considerable. 
Eveu  reed  pipes  require  tuning  much 
oftener  tban  fine  pipes.  The  Oboe  would 
be  the  best  addition  to  your  manual  stops, 
but  it  must  not  be  very  powerful.  The 
Gamba  will  be  described  in  my  next  chap- 
ter, and  can  be  made  of  paper.  The  Twelfth 
is  a  mutation  stop,  sounding  a  fifth  above  the 
Principal,  and  consequently  a  twelfth  above 
the  Unison.  It  should  only  be  used  in  con- 
junction with  the  Principal  and  Fifteenth 
combined  with  several  foundation  stops, 
and  is  hardly  required  iu  so  small  an  instru- 
ment as  yours.  The  CC  is  2|  feet  long 
(approximately),  and  the  scale  may  be 
about  the  same  as  the  Principal.  Your 
Principal  might  be  converted,  but  it  would 
be  better  to  make  an  entirely  new  Twelfth, 
and  retain  the  Flute  and  Principal.  The 
mouths  should  be  cut  rather  low  in  the 
Bass,  but  may  be  as  high  as  the  Principal 
in  the  treble;  light  winding  and  voiced 
softly.  The  Twelfth  should  be  tuned  a 
perfect  fifth  above  the  Principal.— [M.W.] 

Law  Clerk.— I  should  advise  you  to  have 
a  compass  of  56  notes  instead  of  54,  as  the 
twoextra  notes  are  very  useful,  and  being 
the  smallest  pipes,  no  additional  room  is 
required.  The  following  specification  would 
give  you  a  much  more  satisfactory  instru- 
ment than  the  one  you  suggest,  and  would 
only  occupy  the  same  amount  of  space. 
Great  Organ.    (Fluty  tone). 

1.  Open  Diapason   56  pipes. 

2.  Stopt       „  Bass 12      , 

3.  „  „  Treble 44     „ 

4.  Clarabella,  2  Tenor  C   44 

5.  Flute  (Principal)  56      „ 

6.  Piccolo  (Fifteeeuth)     56       , 

Swell  Organ.    (Reedy  tone) . 

7.  Dulciaua    66  pipes. 

8.  Lieblich  Gedacht,  Bass  12      „ 

9.  „  „         Treble  ...    44      „ 

10.  Keraulophon   44     , , 

11.  Gemshorn  (Principal)  56     „ 

12.  Oboe  (Tenor  C)  «>     „ 

Pedals. 

13.  Bourdon    30  pipes. 


Couplers. 
Great  to  Swell,  Swell  to  Great. 
Pedals  to  Great. 
Pedals  to  Swell. 
Dimensions  of  Chief  Parts. 
Bellows,  4  feet  4   inches,    by    3    feet  9 

inches. 
Building    frame,   5  feet    long,  4  f*et    3 

inches  high,  and  4  feet  6  inches  wide. 
Great    Soundboard,    5  feet  long,  2  feet 

wide. 
Swell   Soundboard,    5  feet  long,    1    foot 

10  inches  wide. 
"Wind  Trunks,  12  inches  wide,  2  inches 

deep. 
"Wind  Pressure,  2  or  2}  inches. 
Complete  instrument  about  7  feet,  tj  in- 
ches wide,  5  feet  deep,  and  10  feet  high. 
Pedal  pipes  at  sides,  and  large  manual 
pipes  brought  to  front. 

You  can  make  mandrels  for  the  large  paper 
pipes  by  purchasing  a  length  of  common 
cornice  pole,  and  rolliDg  brown  paper  round 
it  to  bring  up  to  diameter  of  largest  pipe, 
which  should  be  the  first  made.  You  can 
then  reduce  the  diameter  of  the  mandrel 
for  each  successive  pipe  by  taking  off  a  roll 
or  so  of  paper,  which  will  come  in  for  small 
pipes  or  feet.  As  suggested  in  my  article, 
large  pipes  might  be  made  in  two  lengths, 
and  joined  end  to  end,  the  joint  being 
strengthened  by  a  strip  of  line,  or  a  com- 
plete roll  of  paper  might  be  put  over  the 
outside  of  the  pipe,  giving  it  the  appearance 
of  a  single  tube.— M.  W.] 

Garden  Seats. 
H.  J.  (Lisbon). — lam  not  acquainted  with 
any  book  in  which  fuller  instructions  for 
making  garden  seats  are  given  than  in  the 
articles  on  "Rustic  Carpentry,"  by  Mark 
Mallett,  in  Vol.  II.  of  this  Magazine.    Tell 
me  what  kind  of  folding  chairs  you  wish 
to  make,  and  I  will  take  steps  to  help  you 
in  making  them  by  papers  on  the  subject. 
To  Remove  Bruises  from  Brass 
Instruments,  etc. 
G.  E.  S.    (Tonbridge)  writes :—"  Solder  a 
piece  of  wire  to  the  bottom  of  the  dent,  and 
then     gently    pull     on     the     wire    until 
sufficiently   raised;    lieat  the    solder  well 
again,  and  then  quickly  rub  off  the  same. 
Where  the  inside  of  the  instrument  cannot 
be  got  at,  to  apply   pressure  from  below, 
the  above  will  be  found  very  useful." 

Byssophanie. 
H.  G.  B.  (Folkestone)  .—The  writer  of  the 
article  on  Byssophanie  specially  guarded 
himself  against  the  point  of  your  complaint, 
as  you  will  see  on  page  27  of  this  volume, 
Baying,  "  The  only  practical  point  not 
proven,"  etc.,  etc.  Again,  it  is  recom- 
mended that  although  rich  colours  can  be 
used,  it  is  more  satisfactory  to  keep  to 
black,  white,  and  yellow  (but  I  believe  in 
aniline  colour),  in  many  cases.  It  should 
have  been  perhaps  said  that  for  exposed, 
i.e.,  exterior  windows,  a  simple  tinting 
should  be  used ;  while  for  hall  lamps  and 
indoor  work  generally,  richer  colours 
might  be  employed.  One  who  worked  it, 
and  found  the  same  objection,  has,  I  be- 
lieve, overcome  the  difficulty  with  the 
substitution  of  ordinary  water  colours.  If 
not  varnished,  a  re-stiining  will  take  but 
little  time  -[J.  W.  G.  "W.j 
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Printing  Press  for  Amateurs. 
Veritas  writes :—"  I  notice  that  G. 
(Hudien-jield)  complains  that  your  editorial 
reply  to  Excelsior  (S.  A.)  on  the  question 
of  'Model'  v.  '  Siniplissimus '  printing- 
presses,  failed  to  give  assistance  in  coming 
to  a  decision  between  the  two.  Although 
his  only  experience  of  the  'Simplissimus' 
is  gained  from  an  illustrated  advertisement, 
he  ventures  to  jump  to  conclusions,  and 
point  out  what  appear  to  him  as  the  pros 
and  cons  of  the  case.  Doubtless  he  did  his 
best  to  afford  brother  amateurs  informa- 
tion, and  because  it  is  partial  and  mislead- 
ing I  venture  to  state  the  facts  of  the 
matter  for  any  who  may  desire  to  know 
them.  G.  H.  is  right  in  supposing  the 
platen  is  brought  between  the  framework 
of  the  '  Simplissimus,'  and  the  evident 
advantage  is  that  the  strain  of  the  impres- 
sions is  in  a  direct  line  with  the  frame,  and 
consequently  a  better  result  is  obtained 
than  when  the  framework  is  twisted  around, 
so  as  to  allow  a  sheet  to  pass  through  the 
side  of  the  machine ;  for  however  strong 
the  metal  may  be  made  at  this  point,  cast 
iron  is  elastic  up  to  a  certain  degree,  and 
then  it  breaks  just  through  that  line.  As 
this  appears  to  be  the  only  objection  he  has 
to  the  ■  Simplissimus,"  I  fail  to  see  what 
he  means  by  '  Now,  all  this  is  avoided.* 
Only  one  solitary  fact  is  stated,  and  that 
fact  is  as  I  have  pointed  out,  a  possible 
advantage.  Our  friend  is  not  aware  of  any 
other  press  possessing  the  questionable 
advantage  of  being  constructed  without 
side  arms  or  frames  ;  but  the  catalogue  of 
the  Birmingham  Machinists'  Company  con- 
tains the  'Simplex,'  a  printing  press,  5  in. 
by  8  in.,  costing  only  £2,  and  exactly  the 
shape  and  construction  of  the  Model,  but 
not  made  self-inking,  though  amateurs 
with  a  little  ingenuity  could  add  it  for 
themselves.  The  next  point  is  a  decided 
error  of  judgment,  for  of  all  motions  for  a 
printing  machine,  the  jaw  action,  which 
opens  and  closes  like  a  book,  is  the  very 
worst.  The  Americans  call  such  machines 
Clam  Shell  Presses.  A  moment's  thought 
will  convince  anyone  that  in  closing  up  the 
jaw,  the  bottom  of  the  platen  meets  the 
type  first,  and  the  top  last,  and  it  is  very 
difficult  to  get  an  even  impression  at  all, 
though  jilenty  of  time,  if  that  is  no  object, 
may  hide  the  defect  to  a  great  extent.  On 
the  other  hand  the  '  Simplissimus '  has  a 
guided  platen,  which  moves  straight  on, 
and  parallel  to  and  from  the  type,  the  pres- 
sure action  is  the  same  as  in  the  *  Model,' 
only  double  toggles  are  used  instead  of  one. 
The  platen  is  locked  at  the  moment  of  the 
impression.  The  type  is  placed  on  a  hori- 
zontal bed,  and  the  top  of  the  machine  cau 
be  turned  back,  so  that  corrections  may  be 
made  without  removing  the  forme,  while 
the  'Model'  places  the  type  slanting  for- 
■ward,  so  tempting  a  forme  to  pie  during 
work,  and  the  type  must  be  taken  out  of 
the  press  for  the  slightest  alteration.  The 
rollers  of  the  'Simplissimus'  are  fully 
one-third  larger  than  the  'Model.'  The 
price  of  the  'Model'  is  higher  than  the 
'  Simplissimus/  and  there  is  nothing  to 
we)  in  general  get-up  of  the  machines. 
I  have  had  a  '  Simplissimus  '  in  use  for 
years,  and  it  has  never  giyen  me  a  moment's 


trouble.  I  enclose  specimens  of  colour 
work  executed  on  the  '  Simplissimus ' 
machine  for  the  Editor's  inspection,  and  I 
think  he  will  allow  that  nothing  could  be 
done  better  by  any  machine  at  any  price. 
Briefly,  the  differences  are  in  construction, 
as  I  have  named,  and  the  intelligent  ama- 
teur will  have  little  difficulty  in  deciding 
which  is  most  suited  to  his  requirements." 
[The  various  cards,  circulars,  and  bill 
forms,  sent,  to  me  by  Verctas,  are  well 
conceived  specimens  of  printing  in  black, 
colours,  and  gold,  set  with  great  taste,  and 
beautifully  printed. — Ed.] 

Roselea  writes:— "In  the  April  number 
of  our  Magazine,  G.  H.  (Huddersfield) 
favours  Excelsior  (S.A  ),  and  of  course  all 
our  numerous  readers  with  a  long  letter 
eulogising  the  '  Model '  press.  At  the 
same  time  he  takes  the  opportunity  of 
running  down,  in  pretty  strong  terms,  the 
'Simplissimus'  of  the  Birmingham  Ma- 
chinists' Company;  though  he  ingenuously 
confesses  he  knows  the  latter  press  only 
from  the  illustration  of  it  in  tbe  advertise- 
ment. With  his  eulogy  I  have  no  fault  to 
find  ;  but  I  feel  like  turning  my  back  on  on 
old  and  tried  friend,  were  I  not  to  speak 
out  for  the  '  Simplissimus.'  For  over  seven 
years  I  have  had,  and  have  used  my  '  Sim- 
plissimus ' ;  indeed,  I  believe  I  have  one  of 
the  earliest  made.  At  it  I  have  done  uo 
end  of  work  of  all  kinds,  quite  as  well  as 
any  printer,  of  which  you  may  judge  by  tbe 
few  specimens  I  enclose-  The  first  disad- 
vantage G.  H.  mentions,  I  can  quite  appre- 
ciate ;  but  I  must  say  I  have  never  felt  it, 
nor,  I  think,  would  G.  H.  feel  it  iu  printing 
cards,  memoranda,  bill-heads,  and  such 
like.  What  he  calls  the  second  disadvan- 
tage is,  I  always  understood,  one  of  the 
chief  merits  of  the  '  Simplissimus."  The 
'Clam-shell'  style  of  movement,  'simi'ar 
to  the  opening  and  shutting  of  a  book,'  as 
G.  H.  puts  it,  has  always  been  a  drawback. 
Anyone  can  see  that  in  such  a  movement 
one  side  of  the  platen  must  strike  the  type 
before  the  other,  and  the  pressure  must,  as 
it  were,  creep  up  from  back  to  front,  or 
bottom  to  top,  producing  anything  but 
evenness,  I  would  say.  This  disadvantage 
is  overcome,  I  uuderstand,  in  the  '  Minerva' 
and  'Arab,*  and  such  trade  presses,  by  a 
movement  of  both  platen  and  type-bed,  so 
as  to  preserve  a  complete  parallelism.  In 
the  '  Simplissimus,'  this  parallelism,  at  the 
time  of  the  impression,  is  mathematically 
exact;  the  press  never  slurs.  I  understand 
the  inventor  of  the  *  Simplissimus  '  looks 
upon  the  attaining  of  this  parallel  contact 
as  the  most  valuable  point  of  his  invention. 
Yet  G.  H.  call3  it  a  disadvantage.  In  my 
opinion  the  'Simplissimus'  is  everything 
an  amateur  could  wish  in  a  printing  press; 
so  may  the  '  Model '  be  too.  I  testify  that 
which  I  do  know  ;  and  I  think,  Mr.  Editor, 
you  showed  your  wisdom  and  sense  of 
fairness  in  giving  each  an  equal  amount  of 
praise.  I  may  add  my  platen  measures 
11  in.  by  7  in.  I  have  had  the  press  for 
over  seven  years,  and  during  that  time  I 
have  paid  3s.  6d.  for  repairs.  Let  me  add, 
Mr.  Editor,  that  I  am  perfectly  delighted 
with  '  our '  Magazine,  I  cannot  call  it 
'your  :'  I  feel  too  much  interest  in  it  to 
do,  so.    The  two  handsome  volumes  of  it 


are  used  and  perused  many  times  by  me 
and  from  them  I  have  got  no  end  of  ideas. 
I  must  apologise  for  doing  so  little  in  the 
way  of  lending  you  a  helping  hand;  but 
there  are  circumstances  meantime  pre- 
venting my  having  the  leisure  I  once  had. 
I  may  manage  better  in  future."  [Roselfa 
sends  some  good  specimens  of  amateur 
printing,  but  he  must  have  been  in  a  great 
hurry  to  get  to  press  with  the  Examination 
paper.] 

R.L.J.  (Eorsingbou)  writes:—"  I  do  all  cir. 
culars,  pamphlets,  etc. .which  may  be  requir- 
ed here,  on  Herbert's  Optimus  Press,  which 
lean  heartily  recommend  as  an  inexpensive 
and  yet  practical  article,  made  by  Mr.  A. 
Herbert,  134,  East  Road,  City  Road,  E.C." 
The  Spanish  Guitar. 

Pertenera  writes: — "Will  you,  if  con- 
venient, request  in  your  next  oecumenical 
council  some  competent  and  benevolent 
member  to  write  an  essay,  or  series  of 
articles,  similar  in  detail  and  completeness 
to  those  by  Mr.  E  H.  Allen,  on  the  violin, 
upon  the  construction  of  the  Spanish  guitar  ? 
Though  here  much  depreciated,  and  in 
Spain  even,  suggestive  of  ciegos  and  murgas 
callejeras  generally,  this  instrument  is  in- 
comparable as  an  addition  to  a  picnic  or 
garden-party,  as  it  is  easy  to  finger  without 
any  melodramatic  formality  or  '  attitude,' 
and,  to  all  the  degenerate  youths  who  in 
mercy  to  the  rest  of  mankind,  are  not 
Stentorsl  born,  must  prove  a  grateful  sub- 
stitute for  the  German  concertina.  It  is 
not  expensive.  Guitarr.is  are  obtainable  iu 
Spain  from  60,  bandurrias  from  40  reales 
upwards—  about  12s.  6d.  and8s.  4d.  respec- 
tively. The  effect  of  the  two  sizes  harmon- 
ized by  skilful  players  is  delicious.  Surely 
in  these  days  of  Italian  organs,  tambourines, 
and  Bacchanalian  street  melody,  some 
reader  of  your  deservedly  esteemed  paper 
will  favour  with  the  required  information 
los  x-ohres  ajicionadosd  la  musica  guitar resca." 
Banjo. 

R.  A.  W.  (Dublin)  writes: — "I  presume 
from  the  exhaustive  articles  which  have 
appeared  anent  organ  and  violin  building, 
you  are  desirous  of  cultivating  a  musical 
taste  amongst  the  readers  of  Amateur 
Wore.  Perhaps,  therefore,  you  could 
arrange  to  give  an  article  on  the  making  of 
another  musical  (?)  instrument,  the  banjo. 
This  would  be  appreciated  b>  myself,  and  I 
daresay  many  others."  [I  hope  that  my 
correspondent,  Jack  Horner,  when  he  sees 
this,  will  kindly  proceed  with  the  article  he 
has  iu  hand  on  this  subject. — Ed.] 
Transparent  Cement  for  China,  Glass, 
Stone,  Etc. 

F.  A.  (Gain thorough)  sends  the  following 
formula  for  transparent  cement : — Best 
gelatine  (Nelson's),  1£  oz.;  acetic  acid 
(commercial),  1  oz.;  heat  till  dissolved. 
This  compound  should  set  hard  when  cold. 
To  use  :  The  vessel  containing  the  cement 
should  be  placed  in  hot  water  till  melted, 
care  being  taken  the  water  does  not  touch 
the  cement.  Apply  with  a  camel-hairbrush. 
French  Polishing. 

F.  A.  (Gainsborough)  points  out  the 
following  error  in  "  French  Polishing  in  all 
its  Branches,"  page  289.  The  spirit  used 
for  white  hard  spirit  varnish  is  56  over 
proof,  not  65  over  proof. 
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AMATEURS  IN  COUNCIL, 


Extracts  from  Magazines,  etc. 

Philos. — (1).  It  is  sufficient  in  making 
extracts  from  books,  magazines,  etc.,  to 
acknowledge  the  source  from  which,  the 
extracts  are  derived.  You  seem,  however, 
to  contemplate  the  transfer  of  an  entire 
article  from  Amateur  Work.  For  this  you 
would  have  to  make  application  to  the 
publishers  for  permission  to  use  that  which 
is  their  property.  (2).  No  article  has  yet 
appeared  in  this  Magazine  on  the  construc- 
tion of  a  small  steam-engine  suitable  for 
driving  a  lathe.  (3).  You  can  buy  taps 
and  dies  for  cutting  screw  threads,  of  any 
dealer  in  tools,  at  far  less  cost  and  trouble 
than  would  be  experienced  in  making 
them. 

For  Cleaning  the  Hands. 
G.  E.  S.  (Tonbridge)  writes:— "Many  of  our 
amateur  workers,  no  doubt,  have  often  been 
annoyed  by  the  appearance  of  their  hands 
(when  employed  in  any  public  occupation) 
after  handling  iron,  when  occupied  in  home 
repairs.  The  following  I  find  an  unfailing 
remedy  for  removing  the  stains — viz.,  Take 
a  Bpoonful  of  ordinary  paraffin  oil,  and 
thoroughly  rub  the  hands  with  it  before 
applying  any  water,  and  when  the  dirt  is  well 
loosened,  use  ordinary  soap  and  water  to 
remove  it.  A  second  lot  of  water,  with  a 
little  scented  soap,  removes  any  unpleasant 
smell  of  the  oil." 

Amateur  Joiner's  Chance  in  Queens- 
land. 

Nineteen  Years.— (1).  You  can  cer- 
tainly go  to  Queensland  as  a  joiner,  if  you 
choose  to  do  so,  but  whether  you  would 
succeed  in  making  a  living  there  as  such  is 
more  than  I  can  tell  you.  As  you  have  built 
greenhouses  and  outhouses,  made  doors, 
and  succeeded  in  hanging  them,  and  have 
constructed  various  pieces  of  furniture,  it 
is  possible  that  you  might  get  on  fairly 
well,  provided  that  you  can  turn  out  what 
you  do  in  a  workmanlike  manner.  (2). 
Precisely  the  same  tools  are  used  in 
joinery  in  Queensland  as  are  used  here.  (3). 
You  will  find  instructions  for  making  tool 
chests  in  "  Every  Man  His  Own  Mechanic," 
pp.  404  and  405 ;  and  in  the  same  work,  in 
p.  388,  you  will  find  the  names  of  the  differ- 
ent parts  of  which  a  framed  door  is  com- 
posed. (4).  It  has  not  been  possible  to 
give  a  reply  to  your  queries  at  an  earlier 
date,  on  account  of  the  pressing  demand 
for  space  in  this  department  of  the  Maga- 
zine. 

Construction  of  Doors  and  Windows. 

Jeremiah.— You  will  find  the  construc- 
tion of  frames  for  sashes,  or  in  other  words, 
for  windows,  explained  in  "Every  Man  His 
Own  Mechanic,"  in  pp.  380—384,  with  in- 
structions for  repairing  sash  lines,  etc. 
The  construction  of  ledge  doors  and  frame 
doors  is  explained  in  the  same  work  in  pp. 
385 — 390.  The  mode  of  replacing  a  broken 
sash  line  is  also  described  in  Amateur 
Work,  Vol.  II.,  p.  156.  If  you  know  the 
construction  of  sash  frames,  sashes,  and 
doors,  you  will  be  the  best  judge  of  the 
repairs  they  may  require,  and  how  to  do  the 
work  that  is  Decessary.  If  you  still  find 
any  special  difficulty,  state  the  point  about 
which  you  are  in  doubt,  and  you  shall  be 
helped,  if  it  be  possible  to  do  so. 


Cutting  Mounts. 
J.  R.  G. — Cutting  mounts  is  not  a  very 
difficult  matter,  but  it  requires  great  care 
and  nicety  in  doiug  the  work.  White  paste- 
board is  the!  material  used,  and  you  must 
first  of  all  set  out  on  a  piece  of  pasteboard 
the  size  of  the  aperture  you  wish  to  cut  in 
pencil.  Then  draw  faint  lines  parallel  to 
these  lines,  but  outside  them,  the  distance 
between  the  lines  being  equal  to  the  thick- 
ness of  the  pasteboard.  This  is  to  allow 
for  the  bevel  of  the  edge,  the  edges  of  all 
mounts  being  bevelled.  To  manage  the 
bevel  you  must  have  a  thin  metal  straight- 
edge, with  the  edge  bevelled  at  an  aDgle  of 
45°,  to  use  as  a  guide  for  the  stiff  short  and 
keen  blade  to  be  used  in  doiug  the  work  of 
cutting  out  the  aperture.  Finish  the  edges 
by  gilding  with  gold  paint. 
Twisted  Leg  in  Occasional  Table. 
C.  E.  L.— I  am  pleased  that  you  appre- 
ciate the  papers  on  "  Home-made  Furni- 
ture," and  regret  that  I  cannot  assist  you 
to  turn  the  twisted  legs  yourself.  Not 
having  a  lathe,  I  get  all  my  turned  work 
done  by  a  professional ;  hut  I  can  assure 
you  that  the  design  given  is  produced 
entirely  in  the  lathe.  The  cost  of  the  set 
of  four  would  be  about  twelve  shillings, 
and  if  a  quantity  were  taken  they  could  be 
done  for  less.  I  have  made  arrangements 
with  Mr.  J.  Culver,  Steam  Turning  Works, 
King  Street,  Richmond,  Surrey,  so  that  any 
amateur  requiring  these,  or  turned  work  of 
any  description,  can  have  it  done  well  and 
at  a  reasonable  cost,  by  sending  a  drawing 
to  scale,  and  a  good  deal  of  small  turned 
work  might  be  sent  by  parcel  post  for  a 
shilling.  He  will,  no  doubt,  be  pleased  to 
send  an  estimate  for  any  work  upon  receipt 
of  a  stamped  addressed  envelope.— [Pitch- 
pine.] 
Amateur's  Success  in  Bookbinding. 
Festina  Lente  gives  the  following  testi- 
monial to  the  usef tilness  of  Amatbur  Wobk  : 
— "It  affords  me  much  gratification  to  tell 
you  that,  thanks  to  the  instructions  in 
your  Magazine,  I  have  been,  I  may  fairly 
say,  decidedly  successful  in  my  attempts  at 
bookbinding,  having  now  finished,  in  half 
calf,  the  two  vols,  of  your  Magazine,  as  well 
as  several  vols,  in  morocco,  which  I  am  not 
at  all  ashamed  to  see  in  the  same  bookcase 
with  those  done  by  professionals." 

Tarnished  Fittings  to  Chandelier. 

J.  W.  C.  (Denmark  Hdl). — Brass-o-line  is 
intended  to  preserve  the  lustre  of  brass 
articles  when  polished.  I  do  not  know 
that  it  would  keep  the  silver-plated  fittings 
of  a  glass  chandelier  from  tarnishing,  but 
you  might  easily  ascertain  this  by  address- 
ing a  letter  to  the  manufacturers  of  Brass- 
o-line,  Messrs.  Thos.  Birtwhistle  and  Co., 
Haritet  Place,  Burnley. 

Imitation  of  Barbotine  Work. 

A.  F.  H. — An  article  descriptive  of  the 
method  of  imitating  this  kind  of  work  will 
appear  shortly  in  this  Magazine. 

le  Page's  Carriage  Glue. 

J.  E.  G.  writes  :— "  Your  *  Notes  on 
Novelties  *  are  most  useful  to  country 
subscribers.  I  wish  to  say  forthe  American 
Carriage  Glue  you  recommended,  it  is 
really  the  best  liquid  glue  I  have  ever 
tried." 


To  Prevent  Tools  from  Rusting. 

Anxious  Amateur.— Rub  your  tools  with 
good  lard  or  goose  fat,  if  you  can  get  it. 
Humphrey  Millen's  "  Snow  and  Wet 
Repeller,"  manufactured  and  sold  by  him 
at  Is.  per  packet,  post  free,  at  Fern  Factory , 
Little  Marlow,  Bucks,  is  said  to  be  as  effica- 
cious for  keeping  tools  from  rusting  as  for 
keeping  wet  out  of  the  soles  and  uppers  of 
boots  and  shoes.  If  any  tool  has  got  very 
rusty  let  it  soak  in  sweet  oil  for  twenty- 
four  hours,  and  then,  after  wiping  it  with 
tow  or  flannel,  rub  it  well  with  fine  emery 
cloth. 

Lithography. 

Amateur.— (1).  Lithographs  are  printed 
from  drawings  in  chalk  or  crayons  on  a 
peculiar  kind  of  stone.  You  could  not 
manage  lithography  without  costly  appli- 
ances. (2).  I  do  not  know  any  apparatus 
for  copying  letters,  prints,  etc.,  after  the 
ink  is  dry  ;  letters,  however,  written  in 
copying  ink  may  be  copied  in  the  ordinary 
copying-press  a  short  time  after  the  ink  has 
dried.  The  Trypo graph  will  enable  you  to 
reproduce  a  circular  or  rough  drawing  at 
any  time,  and  you  may  multiply  copies  of 
letters,  etc.,  to  a  certain  extent  by  any  of 
the  numerous  "graphs"  in  use.  You  do 
not  clearly  explain  what  it  is  that  you 
want,  and  so  I  am  unable  to  answer  you 
definitely.  (3).  The  address  of  Messrs. 
Stephenson  and  Blake,  Typefounders,  is 
33,  Aldersgate  Street,  London,  E.C. 

Bookbinding. 

E.  A.  W.— Since  the  articles  on  book- 
binding were  written,  Messrs.  Meager,  of 
37,  Endell  Street.  W.C  ,  have  given  up  busi- 
ness. Messrs.  Harrild  and  Sons,  Farringdon 
Street,  E.C,  could,  and  I  have  no  doubt, 
would,  make  the  necessary  press  and 
plough.— [Author  of  "  Bookbinding  foe 
Amateuhs."] 

Paterfamilias. —A  properly  bound  book 
does  not  warp.  The  reason  your  boards 
warp  is  no  doubt  due  to  their  not  being 
properly  dried  before  leaving  your  work- 
shop. Each  process  should  be  allowed  to 
dry  properly  before  another  is  commenced. 
Cloth  should  Ibe  glued.  The  gold  leaf 
should  not  stick  to  the  cloth,  it  has  doubt- 
less been  laid  on  when  the  cloth  was  damp. 
The  gold  rag  is  a  soft  cloth  greased  with 
oil.  It  can  be  had  from  Corfield's,  Bride 
Street,  but  the  oil  must  be  rubbed  in  it  when 
bought.  Edges  are  burnished  by  putting 
the  book  in  the  press,  and  rubbing  smartly 
aburnisherovertheedge.  If  Paterfamilias 
is  in  London  at  any  time,  the  writer  will 
have  much  pleasure  in  showiDg  him  over  a 
bookbiuder's  establishment.  [Author  of 
"Bookbinding  for  Amateurs."  The 
address  of  the  writer  shall  be  sent  to 
Paterfamilias  if  he  wishes  to  avail  him- 
self of  the  above  offer.— Ed.] 

Paint  for  Model  Engines. 
Olla  Podrida  writes :— "  With  reference 
to  Paint  for  Model  Engines,  I  am  experi- 
menting, and  will  reply  in  a  few  days.  The 
composition  of  such  paints  is  a  trade 
secret,  and  therefore  difficult  to  explain." 
[A.  F.  S.  (Dresden)  will  now  understand  the 
reason  of  the  delay  in  answering  his  ques- 
tion on  this  subject.— Ed.] 


AMATEURS  IN  COUNCIL. 
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INFORMATION  SUPPLIED. 

Coloured  Fires. 
Scrutator  (HuN)  writes  in  reply  to 
A.  F.S.  (Drejden)  that  A.  F.  S.  has  evidently 
got  hold  of  very  poor  materials,  and  the  rea- 
sou  why,  I  cannot  tell,  for  I  have  correspon- 
dents in  all  parts  of  the  continent  who  are 
able  to  make  any  fireworks,  etc.,  equal  to 
those  in  England.  If  A.  F.  S.  likes  to  send 
me  samples  of  his  chemicals,  under  cover 
of  the  Editor,  I  will  let  him  know  what  is 
wrong  with  them.  The  Germans  turn  out 
some  fine  chemicals,  and  one  should  not  be 
at  a  loss  to  purchase  them  pure.  With  re- 
spect to  your  formula  given  for  coloured 
fires  for  A.  F.  S.,  will  you  allow  me  to  point 
out  that  all  chlorate  compounds  containing 
metallic  arsenic,  or  a  sulphide,  forma  com- 
pound liable  to  detonate  on  friction,  or 
percussion. 

Dead  Polish  on  Ebonised  Wood. 

L.  S.  D.  (Jamaica  1  writes  :— "In  reply  to 
W  G.  G.  A  good  polish,  either  dead  or 
bright,  may  be  obtained  on  ebonised  wood 
by  the  following  method :  I  have  tried 
many  recipes,  and  among  them  that  de- 
scribed in  page  43,  Volt  I.  of  Amateur 
"Work,  but  I  have  not  found  any  answer  so 
well  as  this.  Mahogany  of  even  grain  I 
have  generally  used,  and  find  it  takes  the 
polish  as  well,  if  not  better,  than  any  other 
wood.  It  is  needless  to  say  that  the  first 
and  great  secret  of  success  is  to  get  a  per- 
fectly smooth  and  even  surface  on  the 
wood.before  applying  tbe  eboniser ;  having 
done  this,  make  a  mixture  of  glue  and 
lamp-black  {not  ivory  black,  which  makes 
the  surface  gritty).  The  lamp-black  must 
be  perfectly  mixed,  otherwise  it  will  Uave 
lumps  on  the  surface,  and  the  mixture, 
which  must  be  applied  like  paint,  should  be 
sufficiently  thin  to  flow  freely  from  the 
brush  ;  it  is  better  applied  hot,  but  when 
the  wood  is  thin,  and  there  may  be  a  fear 
of  it  warping,  it  may  be  applied  jast  suffi- 
ciently warm  to  keep  the  glue  irom  con- 
gealing. When  th's  coat  is  quite  dry,  the 
surface  must  be  rubbed  down  smooth  with 
fine  sand-paper,  and  the  mixture  applied 
again.  I  generally  apply  four  or  five  coats, 
rubbing  down  afrer  each,  till  you  get  a  per- 
fectly smooth  surface,  finishing  the  last 
with  dry  pumice-powder.  Care  must,  how- 
ever, be  taken  not  to  rub  too  hard  on  tbe 
edges,  otherwise  you  will  take  off  the 
colour.  The  eboniser  should  be  applied 
until  the  pores  of  tbe  wood  are  filled,  and 
the  surface  as  smooth  as  glass.  Having 
obtained  this,  apply,  with  a  camel's  hair 
varnish  brush,  a  third  coating  of  French 
polish,  reduced  by  about  one-third  of  proof 
spirit,  and  when  dry  a  second  coat,  rubbing 
down  smooth  after  each  coat,  and  finishing 
the  last  with  pumice-stone  and  oil,  taking 
care  not  to  rub  through  the  varnish,  for  if 
the  oil  once  penetrates  through  to  the 
eboniser,  your  work  will  be  spoilt,  as  it 
will  give  it  a  spotted  mildew  appearance, 
which  no  subsequent  efforts  will  remove. 
If  this  has  been  properly  done,  you  have 
now  a  beautiful  surface  to  French  polish 
on,  which  must  be  done  in  the  usual  way. 
I  have,  however,  obtained  better   results 


with  Thomson's  Liquid  Enamel,  which  I 
saw  mentioned  by  a  correspondent  in  one  of 
your  numbers,  as  it  gives  a  harder  and  more 
lasting  polish,  and  dries  quicker.  If 
W.  G.  G.  prefers  a  dull  polish,  all  that  is 
necessary  is  to  rub  down  the  bright  sur- 
face, after  French  polishing,  with  fine 
pumice-stone  powder,  applied  dry ;  clean 
this  off,  and  repolish  with  Tripoli  powder, 
using  as  a  rubber  the  palm  of  the  hand, 
this  takes  off  the  glassy  appearance,  and 
leaves  a  dull  surface,  but  perfectly  smooth. 
Should  W.  G.  G.  not  succeed,  I  shall  be 
glad  to  give  him  any  further  hints  on  the 
subject,  but  if  he  carries  out  the  directions 
implicitly  I  have  no  fear  but  that  he  will 
obtain  what  he  wants." 

Staining  Floors. 

F.  A.  (Gainsborough)  writes  in  reply  to 
Wanderer  :— "A  good  serviceable  oak  stain 
and  varnish  may  be  made  by  mixing  raw 
sienna  ground  in  oil  with  oak  varnish, 
quantity  of  sienna  according  to  shade  re- 
quired. The  floors  must  be  sized  with 
ordinary  size  before  the  varnish  is  aprjlied. 
One  coat  is  generally  enough.  Mahogany 
stain  and  varnish  may  be  made  as  follows  : 
Shellac,  1£  lbs. ;  resin,  6  oz. ;  methy- 
lated spirits,  1  pint;  naphtha,  2  pints; 
colour  with  aniline  brown.  This  is,  cor- 
rectly speaking,  a  brush  polish,  but  it  is 
good,  serviceable,  and  cheap.  I  have  both 
used  and  sold  it  nearly  eight  years." 

Brum  writes :  —  "In  answer  to  Wan- 
derer, I  have  never  used  '  Ryland's  Oak 
Floor  Varnish,'  but  I  have  had  business 
relations  with  Mr.  Kyland,  and  know  him 
personally.  The  firm  make  a  high  class  of 
varnishes  and  lacquers,  and  are  well  known 
for  good  productions  only.  If  no  other 
answer  appears  I  shall  be  pleased  to  make 
enquiries  on  the  subject  for  you  at  head- 
quarters." [Kindly  do  so.  Your  reply  to 
Wanderer  is  not  sufficiently  to  the  point 
to  help  him.— Ed.] 

Clock  Repairing. 

Olla  Podrida  writes  in  reply  to  A  Sub- 
scriber :— "By  renewal  I  presume  you  mean 
re-enamelling  and  figuring  the  dial.  I  doubt 
if  you  can  manage  the  enamelling,  as  it 
requires  to  be  baked,  or  fired,  in  a  muffle. 
Tou  might  paint  it  with  'enamel'  white. 
Very  little  oil  should  be  used  with  the 
paint,  as  it  has  a  '  yellowing '  effect.  To 
bush  worn  holes,  find  the  original  centre, 
and  with  a  point  or  scriber,  draw  two  lines 
through  it  at  right  angles  to  each  other, 
and  about  J  of  an  inch  or  so  on  each  side  of 
the  hole.  Then  drill  the  worn  hole  out 
about  TV  of  an  inch  larger  than  the  original 
hole,  and  slightly  countersink  it  on  each 
side  for  the  reception  of  a  brass  rivet  which 
must  be  driven  in  and  riveted  up  tightly, 
hammering  it  well  to  increase  the  hardness. 
File  off  smooth  and  level  with  tbe  frame  or 
case.  Don't  file  out  all  the  scribed  lines. 
Leave  enough  of  the  ends  of  each  so  that 
they  may  be  re-joined  by  fresh  lines  across 
the  plug  or  rivet,  thus  giving  back  the  ori- 
ginal centre.  Drill  to  suit  the  end  of  arbor 
or  spindle,  and  slightly  cup  the  outside 
with  a  drill,  the  cutting  edgeB  of  which 
form  a  very  obtuse  angle  with  rounded  or 
convex  sides.  This  cupping  tends  to  hold 
a  drop  of  oil  on  the  bearing.     If  the  end  of 


arbor  is  worn  into  a  groove,  turn  or  file  it 
to  the  size  of  bottom  of  groove,  and  suit 
the  drill  to  it.  The  pallet  arbor  wears 
oval  on  account  of  its  rocking  and  bearing 
on  one  '  side  *  only.  If  worn  it  must  be 
turned  carefully,  filing  is  unsuitable.  Wire 
cords  may  be  obtained  from  any  respectable 
watchmaker.  They  are  inferior  to  good  gut 
cord.  Gut,  if  good,  will  last  ten  years.  I 
know  one  which  has  run  longer,  and  appears 
good  now.  Good  gut  is  known  by  its  white- 
ness, senii-transimrency,  and  freedom  from 
dirk  lumps  or  knots.  Unused  white  gut 
cords,  which  have  become  yellow  through 
age,  are  not  reliable.  The  anchor  may  be 
changed  to  *  dead  beat '  at  the  cost  of  a  new 
'scape  wheel  and  pallets,  and  the  altering 
of  pendulum  to  suit  pitch  of  teeth, 

A.  H.  writes  in  reply  to  a  Subscriber:  — 
"I  suppose  the  old  clock  has  a  painted 
dial.  Repaint  the  plain  part,  when  dry 
paint  the  numbers ;  if  there  are  any 
coloured  paintings  on  the  dial,  a  little 
varnish  would  improve  them.  Before  bush- 
ing, polish  the  cuts  out  of  pivots,  in  a  athe  : 
broach  out  the  holes  larger ;  take  a  piece 
of  bouchon,  turn  it  true  on  an  arbor  to  fit 
the  place.      When   riveted  tight    in    the 


plate,  broach  out  to  fit  the  pivot  easily. 
The  scape-wheel  must  be  reversed  on  its 
pinion  for  dead  beat,  and  a  new  pair  of 
pallets  made,  unless  the  old  ones  are  thick 
enough  to  bear  cutting  the  proper  shape, 
as  in  the  accompanying  illustration.  For 
your  spring  clock,  chains  would  be  most 
useful.  The  groove  in  fusee  will  require  a 
little  cutting.  The  price  of  chain  is  lOd. 
per  foot." 

Pedals  for  Harmonium. 

G.  H.  (Long  Zone),  writes  in  reply  to  A 
Subscriber:— "  In  answei  to  enquiry  for 
pedals  for  harmonium,  I  have  a  complete  set 
of  pedals  that  can  be  fixed  to  a  harmonium 
with  very  little  trouble  and  expense.  As  I 
am  giving  xip  the  study  of  music,  I  am 
desirous  of  disposing  of  the  pedals,  and 
ehall  be  pleased  to  answer  any  questions 
respecting  the  mode  of  fixing  them."  [If 
A  Subscriber  will  send  rae  a  letter  ad- 
dressed to  G.  H.  f  Long  Lane),  duly  stamped, 
it  shall  be  forwarded. — Ed.] 

In  answer  to  A  Subscriber,  Anton 
writes  ;—"  The  simplest  way  to  add  pedals 
to  your  harmonium  would  be  to  put  in  a 
separate  reed-pan  at  the  bottom  of  the 
case,  and  connect  it  with  the  wind-chest  by 
a  piece  of  metal  pipe.  The  pallets  would 
be  at  the  top  of  this  small  chest,  and  the 
ends  of  the  pedals  would  just  slide  over 
them.  This  is  much  the  easiest  plan, 
besides  giving  more  power  to  the  instru- 
ment. No  doubt  Mr.  Willis,  Mhwries, 
London,  would  supply  you  with  the  reeds 
and  pan,  with  pallets  ready  fixed.  The 
pedals  you  might  make  yoiu'self." 
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Papers  for  American  Orguinettes. 

Pitchpine  writes  in  reply  to  H.  S. :— Per- 
haps the  following  cutting  from  lny  note- 
book will  be  of  use  to  him  and  others : 
"On  looking  at  one  of  these  perforated 
strips,  the  holes  seem  to  be  so  irregular  as 
to  defy  analysisj  notes  of  equal  length  in 
the  tune,  represented  by  holes  of  equal 
length,  some  holes  overlapping  each  other, 
and  others  falling  short,  and  so  forth. 
The  seeming  confusion  is  easily  cleared 
up,  however,  and  the  first  point  to  notice 
is  this.  Correct  time  does  not  -depend 
on  the  absolute  length  of  time,  during 
which  a  reed  continues  to  vibrate,  but 
on  the  equality  of  the  intervals  between 
the  commencement  of  the  vibrations  of  suc- 
cessive notes.  Thus  equally  correct  time 
oan  be  kept  on  a  piano  where  the  vibrations 
of  the  string  lasts  a  very  short  time,  as  on 
a  harmonium,  where  the  reed  continues  to 
sound  for  the  full  length  of  the  note, 
crotchet,  miuim,or  otherwise.  Now,  in  the 
case  of  a  note  requiring  to  be  repeated, 
we  have  to  introduce  a  '  bridge  '  across  the 
perforation,  in  order  to  raise  the  lever,  or 
stop  the  hole,  and  so  cause  the  note  to  be 
repeated,  and  this  bridge  has  to  be  taken 
out  of  the  first  half  of  the  hole.  Suppose 
we  have  two  repetitions  of  a  note,  each  of  a 
minim's  length,  and  let  the  minim  be  re- 
presented by  a  hole  1  inch  long,  then  the 
first  hole  will  be  -J  inch,  then  a  bridge  of 
i  inch,  then  the  second  hole  of  i  inch;  then 
the  second  bridge  of  i  inch,  and  lastly,  the 
third  hole  of  the  full  length  of  1  inch.  Not- 
withstanding that  two  holes  are  only  f  inch, 
and  the  third  is  1  inch  long,  the  time  will  be 
correct,  beciuse  the  commencement  of  each 
of  the  holes  will  be  exactly  1  inch  from  the 
commencement  of  the  previous  hole.  A  tune 
cut  out  in  this  way  will  sound  quite  right,  as 
far  as  accuracy  of  time  is  concerned,  but 
will  have  an  odd  jerky  effect,  and  this  is 
caused  by  the  fact  that  the  reed  does  not 
*  speak '  directly  the  air-passage  is  opened, 
but  requires  a  little  time  to  get  into  vibra- 
tion. To  remove  this  effect,  we  can  make 
the  perforation  commence  a  little  sooner 
than  its  exact  length  would  be,  so  that  the 
reed  will  begin  to  sound  just  at  the  right 
moment.  Or,  if  we  like,  we  can  lengthen  out 
the  termination  of  the  hole  (so  to  speak) 
and  make  up  the  extra  length  at  the  eud 
of  the  hole  instead  of  at  the  beginning.  We 
next  come  to  the  actual  marking  of  the 
strips,  preparatory  to  cutting  the  perfora- 
tions. There  will  be  required  a  'straight- 
edge,' preferably  of  steel,  a  'set-square,' 
a  scale,  or  graduated  ruler,  and  a  hard 
pencil  cut  to  a  fine  point.  We  begin  by 
marking  off  on  a  slip  of  card  the  exact 
positions  of  the  notes,  according  to  the 
scale  employed  in  the  instrument  for  which 
the  music  strip  is  intended ;  this  is  most 
easily  and  accurately  done  by  means  of  the 
short  strip  sent  out  with  the  instrument, 
containing  a  set  of  perforations  to  test  the 
reeds,  and  see  that  they  all  sound  properly. 
The  next  thing  is  to  decide  on  the  length 
to  be  taken  to  represent  a  minim,  which 
we  will  assume  to  be  half  an  inch.  Having 
taken  the  strip  of  paper  (stout,  smooth 
drawing  or  cartridge  paper)  of  sufficient 
length  for  the  intended  time,  and  about  an 
inch  wider  than  the  opening  into  which  it 


is  to  be  passed,  we  draw,  near  one  edge,  a 
perfectly  true  straight  line  as  the  basis  of 
operations.  Along  this  line,  by  means  of 
the  scale,  are  to  be  marked  off  the  lengths 
of  the  bars  in  the  tune,  remembering  that 
though  no  space  need  be  allowed  for  ordi- 
nary bars,  yet  a  double  bar  at  the  end  of  a 
phrase  requires  a  small  space  to  be  left,  say 
£  inch.  Each  bar  is  then  to  be  subdivided 
into  minim,  semibreve,  or  crotchet  lengths, 
as  required ;  a  semibreve  will  be  1  inch,  a 
minim  will  be  .}  inch,  a  crotchet  k  inch,  a 
dotted  minim  J  inch,  and  so  on.  It  is 
advisable  to  check  this  over  two  or  three 
time3,  as  mistakes  will  be  very  apt  to  occur 
at  this  stige.    A  wrongly  cut  hole  can  be 


CUTTING  OUT  PERFORATED  STRIPS 
FOR  AUTOMATIC  MUSICAL  INSTRUMENTS, 
stopped  up,  or  an  omitted  hole  put  iu,  but 
a  mistake  in  the  position  of  a  bar  will  spoil 
the  whole  tune.  Having  thus  secured  the 
time  divisions,  lines  should  be  drawn  at 
each  mark  right  across  the  whole  width  of 
the  strip,  for  which  purpose  we  use  the  set- 
square  and  straightedge  to  ensure  the  lines 
being  all  parallel,  and  all  at  right  angles  to 
the  longitudinal  line  first  drawn.  For  a 
beginner,  the  next  step  had  better  be  to  care- 
fully mark  off  at  each  end  of  the  paper,  by 
means  of  the  cardboard  strip  before  men- 
tioned, the  positions  of  the  lines  of  holes, 
marking  both  sides,  and  merely  the  centre 
line  of  the  holes.  Then  with  the  straight- 
edge the  longitudinal  lines  are  drawn  in, 
extending  the  whole  length  of  the  strip. 
We  thus  get  the  strip  marked  out  into 
oblong  spaces,  all  of  the  same  width  (that 


of  the  holes),  but  varying  in  length,  accord- 
ing to  the  positions  of  the  cross-lines,  which 
mark  off  the  bars  and  notes.  It  is  then 
easy  to  mark  which  of  these  oblong  spaces 
are  to  be  cut  out  to  form  the  tune.  We 
then  go  over  it  again,  and  put  in  the 
'  bridges*  of  the  repeated  notes,  by  shorten- 
ing the  first  hole,  say  £  inch  in  each  in- 
stance ;  we  also  add  the  extra  length  of 
hole  for  the  reason  explained,  and  for 
which  tJ  inch  will  suffice.  These  shorten- 
ings and  lengthenings  of  the  holes  should 
be  boldly  marked  to  catch  the  eye  in  cut- 
ting them  out,  and  save  carrying  the  cut 
too  far.  After  a  little  practice  it  will  be 
unnecessary  to  draw  the  whole  series  of 
longitudinal  lines,  and  tho  boles  can  be 
marked  off  at  once  by  the  aid  of  the  divided 
strip  of  cardboard,  and  drawn  iu  individu- 
ally, or  even  cut  out  at  once.  A  currier's 
knife,  with  a  sharp  point,  is  the  best  to 
work  with,  and  the  wooden  block  to  cut  on 
should  be  as  free  from  grain  as  possible,  or 
the  knife  is  apt  to  follow  that  instead  of 
the  pencil  marks.  Annexed  are  a  few  bars 
of  a  tune  ;  but  in  order  to  bring  it  within 
the  width  of  a  column,  only  a  part  of  the 
width  is  included  in  the  illustration.  In 
this  are  shown  the  divisions  into  bars,  as 
a,  b,  c  ;  the  subdivision  into  minims,  as 
1,2,3,  4;  and  a  dotted  semibreve 'occupy- 
ing the  whole  of  the  third  bar,  with  the 
succeeding  narrow  space  to  suit  the  end  of 
the  phrase  and  produce  a  pause.  The 
'bridges'  marked  t,  t,  t,  separate  the  suc- 
cessive repetitions  of  the  notes,  while  the 
extra  lengths  of  the  perforations  extending 
beyond  the  lines  are  seen  at  v,  v,  v,  etc.  For 
an  orguinette,  aurephone,  etc.,  the  holes 
would  be  altogether  longer." 

J.  R.  (Edinburgh)  is  thanked  for  his  note 
on  this  subject,  but  the  above  renders  its 
insertion  unecessary. 

Works  on  Lithography. 
R.  J.  L.  (Horsington)  writes  : — "  Inansw.  r 
to  J.  B.  (Glasgow),  I  have  two  small  hand- 
books ou  Lithograjtby,  one  published  by 
Messrs.  Waterlow  and  Sons,  London  Wall, 
price  5s.,  as  a  companion  to  their  Auto- 
graphic Press,  which  is  a  very  suitable 
litho  press  for  amateurs,  and  the  other, 
'The  Art  of  Lithography,'  price  Is.,  by 
D.  G.  Berri,  36,  High  Holborn,  W.C." 

Tricycle  worked  by  Electricity. 

A.  F.  S.  (Dresden)  writes  in  reply  to 
B.  C.  B.  (Bognor)  and  Loco:  —  "I  have 
heard  lately  of  a  tricycle  driven  by  electri- 
city, but  the  results  were,  as  usual,  bad. 
Professors  Ayrton  and  Perry  have  driven 
a  tricycle  by  electricity  with  tolerably  good 
results.  Their  tricycle  had  44  in.  driving 
wheels.  I  do  not  know  what  motor  was 
used ;  but  the  cells  used  were  Faure,  and 
sometimes  Sellou-Volckmar.  The  battery 
and  motor  weighed  150  lbs.,  and  gave  a 
speed  of  6  miles.  A  greater  weight  of  bat- 
teries gave  a  speed  of  8  miles  an  hour. 
About  2-horse  power  hours  were  contained 
in  the  cells.  An  electric  tricycle  is  all  very 
well  as  an  experiment,  but  I  think  its  uti- 
lity is  very  much  to  be  doubted.  The  weight 
is  the  cause  of  failure.  I  do  not  know  of 
any  motor  that  has  not  the  disadvantage  of 
being  very  heavy.  The  motor  used  by 
Professors  Ayrton  and  Perry  weighed  be- 
tween 40  and  50  lbs. 
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Additional  Stops  to  Harmonium. 

Aston  writes  in  reply  to  Harmony  :— 
"You  cannot  add  niore  reeds  to  a  one-row 
harmonium.  In  the  first  place,  the  bellows 
will  be  made  to  supply  wind  for  one  row 
only;  in  the  second,  the  pan  or  reed  chest 
will  not  take  any  more  reeds  than  are 
already  there.  So  far  as  regards  putting  in 
more  stops,  excepting  the  expression,  they 
would  be  useless  door  knobs.  On  the  stop 
question,  perhaps  I  may  be  permitted  to 
quote  a  few  words  from  Mr.  Hermann 
bmith — '  An  instrument  with  one  row  of 
reeds  asks  only  one  stop,  and,  judiciously 
used,  can  do  without  that  one.  Now  look 
at  the  cheap-jack  instrument.  .  .  With 
only  one  row  of  reeds  this  instrument  has 
five  stops,  sometimes  seven— 1  expression, 
2  fortes,  2  sourdines,  2  tremolos,  and— yes, 
one  more,  a  full  organ,  to  bring  on  the  vast 
power  of  seven  dummies.  .  .  .  When 
these  auxiliary  stops  are  applied  to  small 
harmoniums,  they  become  ridiculous." 
The  best  advice  I  can  give  Harmony  is  to 
sell  his  present  instrument  and  get  a  larger. 
If  it  was  bought  from  Chappell,  or  anyone 
dealing  with  Alexandre's  agents,  it  would 
be  taken  in  exchange  at  any  time  for  a 
larger  instrument,  provided,  of  course,  it 
had  not  been  tinkered  with. 

Headstone  for  Grave. 

Te  Whiki  writes : — "  Messrs.  Mason  and 
Weyman,  Church  Acre  Iron  Works,  Guild- 
ford, make  the  grave  crosses  to  which  1 
referred  in  my  previous  communication. 
The  crosses  can  be  had  in  four  patterns,  and 
the  price  without  any  name  or  iuscription  is 
14a.  6d.,  all  names,  etc.,  being  charged  at 
2d.  per  letter,  which  would  make  the  cross 
with  an  ordinary  name,  age,  and  date, 
amount  to  about  21s  ,  as  stated  in  my  last 
letter." 


INFORMATION  SOUGHT. 


Lithography. 

Snakestone  writes  :  — "  On  page  295  of 
Amateur  Work,  in  a  reply  to  J.  B.  (Glas- 
gow), you  say— 'I  hope  to  touch  on  litho- 
graphy at  some  future  time,  if  a  number  of 
readers  show  that  it  is  wanted  by  asking 
for  it.*  I,  for  one,  shall  be  very  grateful 
for  some  really  practical  papers  on  the  sub- 
ject. So  also  would  many  other  subscribers 
be,  probably.  The  constant  demand  for 
information  on  copyiDg  processes  shows 
that  there  are  many  persons  who  wish  to  be 
able  to  '  see  themselves  in  print,'  at  the 
shortest  notice,  and  the  least  expeose.  The 
large  number  of  printing  presses  for  ama- 
teurs, and  the  'graphs'  of  many  kinds 
have  been  the  result  of  this  demand.  For 
some  unaccountable  reason,  lithography 
seems  to  have  been  almost  overlooked.  But 
its  advantages  over  the  other  processes  are 
so  great,  that  I  think  amateurs  would  pre- 
fer it  to  any  other,  if  they  understood  it. 
For  amateurs,  I  think  an  autographic  far 
superior  to  a  bj\>ograyhic  method.  In  the 
one  case,  there  is  room  for  a  large  amount  of 
individuality  and  artistic  skill  to  be  shown. 
In  the  other,  the  process  is  almost  purely 
mechanical,  and  the  result  depends  not  so 
much  on  the  skill  of  the  printer,  as  on  the 
number  of  founts  he  possesses,  which  again 
depends  on  the  length  of  his  purse.    And 


after  all,  the  best  specimens  of  amateur 
letterpress  that  I  have  met  with  are  very 
painful  to  look  upon.    Another  advantage 
an  autographic  method  has  in  its  power  of 
reproducing  drawings,  music,  etc  ,  which 
amateur  letterpress  printers  cannot  even 
attempt.    I  have  had  a  small  lithographic 
press  for  some  time,  and  have  met  with 
some  success  in  its  use.    But   there  are 
certain  difficulties  which  I  have  not  been 
able  to  overcome.    If  you  can  help  me,  I 
shall   be    greatly    obliged.      My    work    is 
chiefly  transferred  from  paper  to  the  stone. 
I  get  on  all  right  through  the  transferring 
process,  and  then  gum  up  the  stone.    My 
difficulties  begin  with  the  printing.    The 
stone  taKes  ink  where  it  should  not,   and 
the  writing  becomes  blurred.      The  lines 
thicken,  and  the  loops  of  the  letters  fill  up. 
Presently,  the  letters  run  one  into  another, 
and  the  work  is  spoilt.     How  can  I  avoid 
this  ?  I  have  ground  down  the  stones  so  that 
they  must  be  clean,  and  therefore  the  fault 
cannot  be  there.      It  is  not  for  want  of 
water,  as  keeping  the  stone  flooded  does 
not  prevent  it.    I  believe  it  is  the  roller 
that  is  wrong.     But  I  have  scraped  it,  and 
larded  it,  and  warmed  it,  and  scraped  it 
again  and  again,  until  the  leather  is  quite 
soft ;  but  all  in  vain.     I  have  tried  with  ink 
varying  from  very  stiff  to  quite  thin  ;    and 
in  quantity,  from    a    mere  smear  on  the 
inking  slab,  to  a  liberal  allowance.    Whence 
the  mischief,  and  how  can  I  prevent  it  ? 
Possibly  the  difficulty  arises  from  the  fact 
that  the  roller  is  only  used  occasionally.  It 
may  be  laid  by  for  a  fortnight  or  a  month 
together.    But  it  is  rubbed  with  lard,  and 
kept  in  a  box,  which  protects  it  from  dust. 
I  should  like  to  know  (1)  If  it  be  the  roller 
that  is  at  fault  ?     (2)  And  if  so,  how  can  the 
roller  be  thoroughly  cleaned  and  restored  ? 
(3)  How  best  to  keep  a  roller  that  is  only 
used  occasionally  ?     (4)  Would  some  kind 
of  dabber  be  better  than  a  roller  under  such 
circumstances?      I  shall  also    be  glad  to 
learn  how  to  transfer  from  plain  paper  to 
stone."  [I  give  your  letter  in  e.vlenso  in  hope 
that  some  practical  lithographer  may  be  able 
to  help  you  out  of  your  difficulties.    I  have 
lately  received  some  excellent  specimens  of 
printing  executed  by  amateurs,  and  I  cannot 
agree  with  you  that  printing  from  type  is 
not  suitable  for  amateur  work  in  this  direc- 
tion.—Ed.  1 

Engraving  on  Wood. 
Cornblius  Nepos  writes :— "  I  want  to 
learn  to  eugrave  on  wood,  and  also  on  lead 
(and  then  electroplate  the  lead  with  copper) 
such  illustrations  as  appear  in  this  journal. 
Will  some  good  Samaritan  tell  me  (1) 
What  tools  I  should  require?  How  many 
of  each  sort,  and  the  sizes  ?  (2)  Where  I 
can  purchase  the  necessary  woodblocks 
and  tools  ?  (3)  The  name  of  a  moderate 
priced  book  on  engraving  (not  etching)  ? 
Has  anyone  a  second-hand  one  for  sale  ? 
Any  hints  on  the  subject  will  be  gladly 
received."  [You  will  find  all  the  informa- 
tion you  can  require  on  this  subject  in  a 
useful  little  work  written  by  H.  S.  Marx,  a 
practical  engraver  on  wood,  published  at 
Is.  6d.,  by  Houlston  and  Sons,  Paternoster 
Square,  E.C.  Wood  engraving  is  a  subject 
which  would  not  be  generally  interesting  to 


the  readers  of  this  Magazine,  but  I  hope  to 
find  room  for  some  instructions  on  the 
subject  at  some  future  time. — Ed.] 

Wall  Bracket,  etc. 

Brum  wishes  for  "a  design  for  a  wall 
bracket,  and  a  cabinet  to  display  a  gas 
bracket."  [Will  Brum  be  kind  enough  to 
express  his  requirements  a  little  more  fully. 
Many  designs  have  been  given  already  for 
wall  brackets,  and  a  "  cabinet  to  display  a 
gas  bracket  "  is  a  want  that  it  would  be 
difficult  to  satisfy  considering  the  connec- 
tion.— Ed.] 
Rigging,  Mode,  Fore  and  Aft  Schooner. 

H.  J.  (Lisbon)  wishes  for  instructions  for 
rigging  a  fore  and  aft  schoouer  from  any 
reader  of  Amateur  Worx  who  can  give 
them,  or  for  the  name,  price,  etc.,  of  any 
work  which  will  afford  him  the  information 
he  requires. 

Steel  Rods  for  Drill  Stocks. 

A.  P.  S.  (Dresden)  asks:— "Can  you  or 
any  of  your  readers  tell  me  where  I  can 
obtain  twisted  steel  rod  for  making  archi- 
mediau  drillstocks ;  the  grooved  steel  is 
made  at  Elberfeld,  but  I  require  the  twisted. 
I  know  very  well  that  it  would  be  probably 
cheaper  to  buy  them  as  far  as  first  cost  goes, 
but  I  find  that  they  Tequire  new  runners  in 
three  months  or  so,  and  then  new  heads.  I 
wish  to  make  the  heads  and  runners  myself, 
if  I  can  buy  the  twists,  as  I  know  of  an  ea3y 
way  of  making  the  runners  last  the  twists 
out."  [Could  you  not  let  us  know  this 
"easy  way  ?"-Ed.] 

Chemistry  of  Dyeing. 

San  Francisco  asks  :— "  Can  you  recom- 
mend me  any  work  on  Dyeing,  or  the 
Chemistry  and  Technology  of  Dyeing,  espe- 
cially as  regards  furs,  feathers,  and  skins." 
[Messrs.  Longmans  &  Co.  publish  "A 
Handbook  of  Dyeing  and  Calico  Printing," 
illustrated  with  numerous  specimens  of 
dyed  textile  fabrics,  by  W.CrooUes,  F.R.S. ; 
and  Messrs.  Crosby  Lockwood  &  Co.,  pub- 
lish, in  Weale's  Series,  "The  Manual  of 
Colours  and  Dye  Wares,''  for  the  use  of 
dyer,  etc  ,  by  J.  W.  Slater.  Perhaps  some 
readers  of  Amateur  Work  can  recommend 
others.— Ed.] 

Cutting  and  Polishing  PehDles. 

R.  F.  W.  (Newcastl  e-on-Tyne)  wishes  to 
learn  from  J.  N.  (see  Amateur  Work  for 
April,  p.  288)  where  he  can  have  pebbles  cut 
and  polished  for  3d.  per  square  inch,  as  he 
is  likely  to  have  a  cousiderable  quantity  of 
agates  to  cut,  and  would  be  very  glad  to 
know  where  they  can  be  done  at  the  price. 
[J.  N.  gave  the  address  in  his  communica- 
tion, but  subsequently  withdrew  it,  because 
the  pebble-polisher,  modest  man !  did  not 
appear  to  like  publicity.  If  J.  N.  will  send 
the  address  asked  for  to  the  Editor,  it  shall 
be  conveyed  privately  to  R.  F.  W.— Ed.] 

Nervousness. 

An  Amateur  asks  : — '*  Can  you  or  any  of 
our  readers  kindly  inform  me  of  a  good 
remedy  for  nervousness  ?  "  [I  must  at  once 
confess  my  utter  inability  to  comply  with 
your  request.  The  first  thing  to  be  done  is 
to  endeavour  to  trace  the  cause  or  causes, 
and  to  do  this  it  is  desirable  that  you  should 
apply  to  a  medical  man.— Ed.] 
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Loose  Rivet  in  Iron  Water  Barrow. 

Lucius  writes:— "I  have  a  small  water 
barrow,  fitted  with  force-pump,  for  garden 
purposes.  It  has  two  wheels,  and  the  axle- 
tree  is  riveted  into  the  bottom  of  the  bar- 
row. By  some  means  the  solder  has  broken 
off  one  of  the  rivets,  and  left  it  loose,  so 
that  as  the  barrow  is  wheeled  along  the 
water  runs  out  by  the  loose  rivet  on  to  the 
path.  The  harrow  is  made  of  galvanized 
iron.  I  should  be  much  obliged  if  one  of 
your  readers  could  tell  me  how  to  fix  the 
rivet  and  make  the  barrow  water-tight. 
The  rivet  could  not  be  reached  by  a  ham- 
mer, to  clench  it,  on  account  of  the  depth 
of  the  barrow  and  the  pump  valves." 
Propeller  for  Boat. 
San  Francisco  writes  :  —  "I  am  con- 
structing, or  having  constructed,  in  Ame- 
rica, a  boat  for  fishing  and  hunting  pur. 
poses.  I  am  not  strong  in  the  arms,  and 
wish  to  make  a  propelling  apparatus  to  be 
worked  by  the  feet. 
Since  my  arrival  in 
England  X  have 
thought  that  some 
of  the  arrangements 
by  which  tricycles 
are  geared  and  oper- 
ated would  serve  to 
work  my  paddle. 
The  boat  will  be  a 
double  one,  and  will 
be  worked  by  a 
paddle  in  the  cen- 
tre, consisting  of  a 
belt  passing  over 
two  drums,  about 
3  feet  apart,  as 
shown  in  the  an- 
nexed diagram.  Can 
any  reader  of  Amateur  Work  help  me  to 
the  best  arrangements  for  working  this 
paddle  ?  I  may  mention  that  I  do  not  want 
speed— simply  to  be  able  to  propel  myself, 
when  needed,  against  the  wind  on  lakes." 
Faulty  Notes  In  Harmonium. 
J.  B.  (Ambergate)  writes  that  some  of 
the  notes  in  his  harmonium  do  not "  speak  " 
freely,  requiring  an  extra  pressure  of  wind 
to  bring  out  any  sound  from  them.  Will 
any  reader  kindly  inform  him  through  A  ma- 
TEUR  Wobk  how  this  fault  may  be  remedied. 

ADDRESS  WANTED. 

C.  D.  M.  (Soitthsca)  is  requested  to  forward 
his  name  and  address  as  a  letter  is  waiting 
for  him  at  the  office.  [J.  H.  W.  (Hamp. 
stead  Heath)  will  accept  this  as  an  intima- 
tion that  his  letter  has  been  received,  and 
will  be  forwarded  to  the  proper  quarter  as 
soon  as  name  and  address  of  C.  D.  M.  is 
received.] 


BOAT  TO   BE 
WORKED    BY   PRO- 
PELLER. 
A, A,  Platform. 
B.B,  The  Boat. 
C.Belt.  D,D,  Drums. 


SALE,  PURCHASE,  OR  EXCHANGE. 

Persons  availing  themselves  of  this  Depart- 
ment of  Amateur  Work  are  requested  to  note 
that— 

(1)  No  charge  will  be  made  for  the  insertion 
of  notices  until  their  number  be  such  a*  to 
render  it  absolutely  necessary  to  do  so. 

(2)  Real  names  and  addresses  will  not  be  ap- 
pended to  notices,  but  those  who  send  them  must 
use  a  nom-de-plumc,  and  append  re»l  name 
and  address,  that  applications  vn  reply  may 
fce/oru'arded  with  as  little  delay  as  possible. 

(8)  Persons  writing  in  reply  must  forward 
application  under  cover  to  the  Editor ±  in  an 


envelope  sealed  down,  with  a  Penny  Stamp 
attached  in  the  upper  right  hand  corner,  and 
the  nom-dc-plume  of  the  person  to  whom  the 
letter  is  to  be  forwarded  in  the  lower  left  hand 
corner,  thus .- — 


STAMP 

here. 

NOMDE-PLUMR 
here. 

(4)  Letters  thus  marked  and  enclosed  under 
cover  to  the  Editor  will  be  forwarded  imme- 
diately to  owners  of  articles  for  Sale  or  Ex- 
change, or  persons  wishing  to  purchase. 


Hollows  and  Rounds,  Joiners'  Tools, 
German  Concertina. 

Julius  writes:— (1)  I  want  to  purchase 
Half  Set  of  good  Hollows  and  Rounds,  or 
Joiners'  Tools,  for  cash,  or  will  exchange 
the;30  Parts  of  Amateur  Work  and  cash 
for  same.  (2)  I  wish  to  dispose  of  German 
Concertina,  in  mahogany  polished  lock-up 
box,  steel  notes,  nearly  new,  cost  18s.  Will 
sell  for  9s.,  or  exchange  for  Fret  Machine 
and  pay  difference  of  value  in  cash.  [Your 
third  proposal  is  inadmissible.— Ed.] 
Vertical  Engine,  Lathe,  etc. 
H.W.  (Ashton-under-Lyne.)  offers  for  sale 
a  Vertical  Engine,  mahogany  lagged  cylin- 
der, 3|  bore,  forgings  all  bright,  7  inch 
stroke.  Lathe,  wood  bed,  iron  plated  j  2 
fast  headstocks,  one  heavy  back  geared  for 
iron  turning,  one  siDgle  geared  for  wood 
turning  ;  6  inch  centre.  Slide-rest,  with  3 
feet  screw ;  grindstone  in  iron  trough ; 
stocks  and  dies,  standard  and  braces,  drills, 
and  a  quantity  of  turning  tools  for  wood 
and  iron.    Offers  wanted. 

Organ  Building-  Materials. 
Dom  Bedos  has  for  disposal  a  quantity 
of  Organ  materials  very  cheap,  as  he  re- 
quires to  make  room.  They  include  a  very 
tisteful  case,  suitable  for  a  chamber  organ, 
G  ft.  6  in.  by  8  ft.,  a  good  (horizontal)  bellows, 
4  ft.  by  2  ft.  2  in.,  sets  of  keys,  soundboards, 
pipes,  and  sundries  of  all  kinds. 

Books,  etc.,  for  Sale  or  Wanted. 
Wanderer  has  for  sale  Parts  I.  to  XIII. 
inclusive,  of  AmateurWork.VoIs.  XXXVII. 
and  XXXVIII.  of  the  "  English  Mechanic." 
What  offers  ? 

Wanted,  Parts XVI.,  XVII., and  XVIII.  of 
Amateur  Work,  Vol.  I.  of  "Knowledge," 
Vols.  II.  and  III.  of  "Social  Notes,"  and 
"  Science  Gossip  "  for  January,  1£84. 

Electro  Motor  for  Sewing  Machine. 
Z.  T.  X.  has  an  Electro  Motor  for  driving 
sewing  machine,  or  will  act  as  a  generator. 
A  thoroughly  well-made  machine,  complete 
with  moveable  brush  holders  ;  cost  over  £3 
to  make.  Will  exchange  forpairof  3$  laihe 
headstocks  in  good  condition,  or  will  take 
30s.  cash 

Cornet,  Books,  and  Type. 

G.  W.  offers  a  Cornet  and  case,  with  in- 
struction book,  for  18s.  He  also  offers  24 
Parts  of  the  "Universal  Instructor,"  as 
good  as  new,  for  6s. ;  and  a  fount  of  good 
Type,  which  cost  15s.,  and  has  only  been 
used  two  or  three  times,  for  8s.  He  will 
take  the  "Watchmaker's  Handbook"  as 
part  payment  for  either. 

Chemical  Test  Chest. 

Hawkhurst  has  an  eight  guinea  Sta- 
tham's  Chemical  Test  Chest,  No.  III., 
nearly  new,  for  sale.  What  offers  for  cash  ? 


Canoe. 

Wen  has  for  sale  a  Canoe,  well  built,  by 
Messum  of  Richmond,  with  rudder,  im- 
proved steering  rod,  sail,  cushion,  lockers, 
etc  ;  length  10  feet,  beam  2  feet,  built  of 
spruce,  with  mahogany  fittings.  Suitable 
for  a  lady,  or  useful  for  shooting.  Can  be 
seen,  by  arrangement,  at  Richmond,  Surrey, 
where  it  now  is.  Price  £8;  cost  double. 
Will  take  a  tricycle,  or  printing  machine, 
in  exchange  ;  or,  what  offers  ? 

Stop  Chamfer  Plane. 

J.B.  (Stowmarket)  will  sell  his  stop  cham- 
fer plane  to  any  one  who  will  buy  it  for  3s. 
Oleos  and  Chromos. 

Artistic  writes :— "  Owing  to  removal,  I 
am  breaking  up  my  collection  of  oleos  and 
chromos.  I  have  a  good  number  of  highly 
artistic  chromos  (chiefly  British  lake  and 
mountain  scenery)  mounted  on  boards  ready 
for  framing,  size  about  18  in.  by  12  in.,  none 
being  smaller.  They  are  not  merely  tinted 
prints,  but  excellent  facsimiles  of  drawings 
by  good  artists.  Also  some  extremely  good 
oleos,  size  31  by  23.  I  will  send  a  pair  of  the 
chromos  or  a  single  oleograph  on  receipt  of 
postal  order  for  2s.  6d.,  with  three  stamps 
extra  for  postage. 

Horizontal  Engine— Amateur  Work. 

S.  C.  writes:— (1)  I  have  a  Horizontal 
Engine,  whose  dimensions  are  as  follows: 
cylinder,  1§  in.  bore,  5\  long,  square  dip 
crank,  £  in.  diameter,  brass  piston  rings, 
brass  slide  valve,  force  pump  with  brass 
valve  boxes,  flywheel,  14  in.  Price  £5  10s., 
or  I  will  exchange  for  cottage  harmonium, 
(2)  I  should  like  to  buy  Volumes  I.  and  II. 
of  Amatkue  Work,  bound  or  unbound,  or 
I  can  give  good  exchange. 

Combined  Lathe  and  Fret-Saw. 

Amatf.uk  has  above  for  sale  by  the  Bri- 
tannia Company,  the  most  substantial  and 
easy-working,  cost  £5  5s.,  will  sell  for 
£3  15s.,  good  condition  ;  also,  quantity  of 
extra  tools  and  chucks  for  same,  cost  over 
50s.,  will  take  3*3.,  the  whole  forming  iin 
amateur's  complete  outfit  for  turning  and 
fretcutting;  one  like  it  can  be  seen  at 
Crystal  Palace. 

Pianoforte  or  Harmonium  Keys. 

Keys  wishes  to  purchase,  second-hand,  a 
set  of  pianoforte  or  harmonium  keys  to 
utilise  in  organ  building;  condition  and 
price  to  be  stated. 

Back  Parts  of  "Amateur  Work." 

Arthur  wishes  to  purchase  back  parts  of 
Amateur  Work.  Price  and  condition  to  be 
stated.  

Communications  received  and  unavoid- 
arly  held  ovbr. — j.  b.  searle,  w.  h.  p., 
L.  S.  D.  (Jamaica),  E.  J.,  Brum,  J.  F.  T. 
Bailey,  T.  A.  D.,  H.  H.  B.  (Stoke  Neuington) , 
R.  L.  J.  (Horsington),  J.  J.  M.  (Holywood), 
Youth,  T.  L.  (Horn sey  Road),  Galvanism, 
H.  J.  M.  (Brockley),  J.  R.  W.,  W.  M,  M. 
(Gaieshead-on-Tyne),  E.  A.  W.  (Dublin), 
W.  C.  E.,  H.  A.  M.  (Kentish  Town),  Philos, 
F.  A.  (Gainsborough),  A  Subscriber  phom 
the  First,  North  Briton,  B.  H.  J.,  A.  F.  S. 
(Dresden),  Scrutator,  Omega,  R.  A.  R.  B. 
(Oxford),  R.  S.  {Cambirwell),  E.  TJ.  (Hawk- 
hurst), A.  E.  S.  (Hull),  A.  J.  (Clapham), 
Namdrah,  H.  W.  (Newton  Abbot),  R.  A.  R. 
(Oxford),  G.  H.  C.  (Penge),  A.  H.  M.,  H.  B. 
(Jarroiv-on-Tyne),  W.  T.  W.  (Liverpool), 
B.  H.  J.,  J.  B.  (Skumarket),  W.  H.  P. 
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A  CHEAP  ASTRONOMICAL  TELESCOPE 

HOW  TO  CONSTRUCT  IT. 
By  F.  A.  E. 


JfHE  heavens  declare  the  glory  of  God, 
and  the  firmament  showeth  His  handy- 
work  :"  so  sang  the  sweet  singer  of  Israel 
many  centuries  ago  ;  and  we  who  live 
in  a  more  enlightened  age  can  reiterate 

the     statement     with     increased 

emphasis.     Astronomy  is  one  of 

the   most    interesting  studies   to 

which  man  can  turn  the  powers 

of  his  intellect.     It  is  soothing  to 

his  weary  frame,  after  the  care   FIG-  i-— converging 

and  anxiety  of  the  day,  to  wander  *       

forth  when  


2.  — DIVERGING 
LENSES. 


FIG.  3.- 

r   jz 


FIG.  5. — SECTION  OF 
CASE  FOR  EYE-PIECE. 


'  •  Tired  Nature's  sweet  restorer,  balmy 
sleep," 

has  hushed  the  world  to  rest,  and 
when  without  fear  of  molestation 
be  can  enjoy  a  survey  of  the 
heavens.  But  without  a  telescope 
his  enjoyment  will  be  compara- 
tively small,  and,  consequently, 
his  interest  will  decrease  until  at 
length  he  cares  not  for  the 
beauties  of  the  starry  canopy 
with  which  he  is  surrounded.  A 
telescope  is  rather  an  expensive 
instrument  for  mere  enjoyment,  and  I  fear  its  price 
is  the  chief  cause  for  the  apathy  with  which  many 
gaze  upon  the  heavens.  This  cause,  however,  I 
shall  endeavour  to  remove  by.  giving  in  the  following 
paper  instructions  for  the  making  of  a  cheap  astro- 
nomical telescope.  Remember  this  telescope  will  not 
do  for  terrestrial  objects,  as  the  image  is  presented 
to  the  eye  in  an 
inverted  position, 
which,  so  far  as 
astronomy  is  con- 
cerned, is  of  very 
little  importance. 
Telescopes  are 


DOUBLE  CONVEX  LENS  WITH  FOCUS  F. 


FIG.    6.— TELESCOPE  WHEN   FINISHED. 

of  two  kinds— reflecting  and  refracting  ;  the  former,  ;  be  due  to   Kepler 

as  the  name  implies,  being  constructed  with  reflectors 

or    mirrors,    the    latter    with   lenses,    which    refract 

or  bend   the   rays   of  light,  so   as   to   make   objects 

which  are  at  a   distance   appear   much   nearer,   and 

consequently    more    distinct.      Reflecting   telescopes 

are  principally  used  in  the  observatories,  but  owing 

to  their  expense  we  find  comparatively   few  private 

persons  being  possessed  of  them.     For  those  of  my 

readers    who    have    never    seen    the    measurements 

of  Lord   Rosse's   Great   Reflector,    I  here  append  a 


few :  The  great  speculum  is  6  feet  in  diameter, 
Si  inches  thick  at  the  edges,  and  5  inches  at  the 
centre,  and  its  weight  is  about  3  tons.  Its  composi- 
tion is  copper  and  tin — 126  parts  of  copper  to  57!  of 
tin.  The  price  of  the  copper  alone  was  reckoned  at 
about  one  hundred  pounds.  The  tube  of  this  tele- 
scope is  56  feet  long,  including  the  speculum-box,  and 
is  made  of  deal  1  inch  thick,  hooped  with  iron.  The 
diameter  of  the  tube  is  7  feet.  The  tube  and  speculum, 
including  the  bed  on  which  the 
speculum  rests,  weigh  about  15 
tons.  The  lenses  which  are  used 
for  the  construction  of  refracting 
telescopes  are  of  two  kinds,  viz., 
those  which  collect  the  rays,  or 
converging,  and  those  which 
scatter  the  rays,  or  diverging 
(Figs.  1  and  2). 

It  is  with  the  first  of  these  we 
intend  making  our  telescope,  and 
therefore  I  will  confine  my  remarks 
to  this  sort  alone.  If  we  take  a 
double-convex  lens  and  hold  it  in 
the  track  of  the  sun  on  a  warm 
day,  with  a  piece  of  paper  before 
it,  and  move  the  lens  gradually  to 
or  from  the  paper  until  a  bright, 
definite  image  is  formed,  we  shall 
find  that  this  will  soon  set  the 
paper  on  fire.  On  this  account 
the  distance  between  the  lens  and  the  bright  spot  is 
called  the  focal  distance,  and  the  bright  image  the 
focus,  which  means  literally  a  fire-place  (Fig.  3).  We 
merely  give  the  above  description  of  how  to  find  the 
focus  in  order  that  those  who  have  lenses,  or  else 
purchase  them  without  ascertaining  their  focal  dis- 
tances, may  be  enabled  to  do  it  for  themselves. 

The  astronomi- 
cal   telescope    is 
made     with    two 
condensing 
lenses,    and    the 
credit  of  the   in- 
vention seems  to 
To  make   the  body  of  the  tele- 
scope, procure  three  sheets  of  card-board — No.  I,  18 
inches  long  8  inches  wide  ;  No.  2,  12  inches  long  and 
about  7  inches  wide.     The  outside  diameter   of  this 


FIG.  4. — SECTION  OF  CASE 
FOR  OBJECT  GLASS. 


and  the  next  tube  will  greatly  depend  on  what  sort  of 
card-board  is  used.  For  No.  3  the  length  is  10  inches 
and  the  width  about  6  inches.  Stain  the  inside  face 
of  all  three  a  good  black,  and  then,  having  soaked 
them  thoroughly  in  warm  water,  get  three  cylinders  of 
the  requisite  diameter,  and  proceed  to  wrap  cardboard 
No.    1    round   its  cylinder,  making  sure  that  it  is  of 

cc 
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the  proper  diameter  all  through;  bevel  the  over- 
lapping edge  so  that  it  may  be  less  remarkable;  apply 
a  strong  solution  of  glue  along  the  seam,  and  then  tie 
it  well  up  from  top  to  bottom  with  strips  of  calico. 
Go  through  the  same  process  with  Nos.  2  and  3,  and 
then  put  them  in  a  moderately-warm  room,  where 
they  will  not  be  disturbed.  Although  this  is  the 
simplest  way  of  making  the  telescope,  yet  I  do  not 
recommend  my  readers  to  follow  it.  I  would  advise 
them  to  place  at  the  upper  ends  (i.e.,  the  ends  next 
the  eye-piece)  of  Nos.  1  and  2  a  hollow  cylinder  of 
wood,  and  then  to  turn  up  the  edges  of  the  tube  fitting 
into  it,  so  that  it  may  not  draw  out.  If  these  direc- 
tions are  followed,  of  course,  the  diameter  of  the  tubes 
Nos.  2  and  3  will  be  less  than  in  the  former  case. 
Though  this  arrangement  may  give  a  little  more 
trouble,  yet  the  look  of  the  instrument  when  finished 
will  repay  the  amateur  for  any  little  extra  trouble 
which  he  may  have  bestowed  upon  it.  While  the 
tubes  are  drying  we  may  proceed  to  the  construction 
of  the  cases  for  the  lenses.  The  object-glass  can  be 
purchased  from  Messrs.  H.  and  E.  J.  Dale  of  4,  Little 
Britain,  London,  E.C.,  for  the  trifling  sum  of  two 
shillings.  The  diameter  of  this  lens  is  2  inches,  and 
consequently  we  shall  require  the  cylinder  for  No.  1  tube 
to  be  about  2A  inches.  The  eye-piece  can  also  be  had 
from  the  same  firm  for  ninepence,  and  is  five-eighths  of 
an  inch  in  diameter,  and  1  inch  focus.  When  order- 
ing these  glasses,  mention  both  their  diameters  and 
foci,  as  Messrs.  Dale  have  them  almost  all  sizes.  Sup- 
posing the  lenses  to  have  arrived,  our  next  business 
will  be  to  fix  them  in  their  places.  For  the  object- 
glass  turn  up  upon  a  lathe  a  wooden  case  of  the  form 
of  Fig.  4.  The  cylinder  may  run  up  into  the  tube 
about  an  inch  and  a  half;  this  will  prevent  it  from 
slipping  out.  Of  course,  if  properly  fitted,  it  need 
not  go  up  half  that  length.  Upon  the  inside  face 
mark  with  a  pair  of  compasses  the  exact  centre 
(that  is  supposing  it  has  not  been  turned  upon  a 
lathe),  and  then  with  a  2-inch  centre-bit  bore  it 
almost  through,  leaving  about  one-eighth  of  an  inch. 
Next,  with  a  i-inch  bit,  bore  right  through,  and  after 
sundry  dressings  and  polishings  (about  which  it  is 
needless  to  give  any  instructions,  as  there  has  been  so 
much  said  on  the  subject  in  Amatuer  Work)  it  is 
ready  to  receive  the  object-glass,  which  may  be 
fastened  with  a  ring  of  steel  wire  round  the  inside 
edge.  The  diameter  of  the  case  for  the  eye-lens  will 
depend  on  the  width  of  tube  No.  3,  which  can  be 
easily  found  by  the  maker.  It  will  be  sufficient  here 
to  give  a  diagram  of  its  section,  and  to  say  that  the 
lens  requires  the  same  manipulation  as  the  object- 
glass  has  received  (Fig.  5).  The  cylinder  of  the  last- 
mentioned  case  should  be  a  little  more  than  an  inch  in 
length,  as  we  shall  require  a  diaphragm  placed  in  the 


focus  of  the  eye-glass  for  the  purpose  of  excluding 
extraneous  rays.  This  diaphragm  should  have  an 
aperture  in  the  exact  centre,  of  a  diameter  slightly  less 
than  that  of  the  eye-glass.  This  can  be  easily  cut  out 
of  a  piece  of  brown  paper,  and  glued  on,  or,  better, 
fastened  with  pins  to  the  interior  of  the  case.  When 
all  the  separate  parts  have  been  put  together,  draw  a 
line  round  No.  3  tube  at  y]  inches  from  the  object-glass. 
This  will  save  a  good  deal  of  trouble  in  finding  the 
focus,  when  out  on  a  tour  of  observation.  Our  instru- 
ment is  now  complete,  and  with  it  good  work  can  be 
done  by  the  amateur  in  the  observation  of  astrono- 
mical phenomena.  This  telescope  will  magnify  36 
times,  and  will,  therefore,  enable  the  observer  to  see 
the  four  moons  of  Jupiter,  and  also  to  examine  the 
mountains  of  the  moon,  which  is  best  done  when  the 
lunar  orb  is  in  quadrature. 
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IX. -TREATMENT  OF  KITCHEN,  OFFICES,  AND 
OUTSIDE  WORK— CONCLUSION, 
HE  treatment  of  ceilings  and  walls  of 
kitchens  and  other  basement  offices  will 
vary  very  little  from  that  already  given 
for  servants'  bed-rooms.  Ceilings  must 
be  washed,  stopped,  clearcoled,  and, 
whitewashed.  Walls  stripped,  rubbed  down,  sized, 
and  papered.  Woodwork  rubbed  down  with  pumice- 
stone,  stopped,  and  painted  as  before  directed. 
Papers  in  imitation  of  oak  graining,  or  the  grains  of 
other  woods,  will  look  well  on  a  kitchen  wall ;  when 
the  paper  is  dry  it  should  be  coated  with  two  coats  of 
best  jellied  or  parchment  size  ;  and  when  this  is  dry 
the  whole  should  receive  one  or  two  coats  of  pale  oak 
varnish.  When  thus  sized  and  varnished,  it  will 
present  a  clean  polished  appearance,  which  will  be 
retained  for  several  years  with  ordinary  care,  since 
it  does  not  attract  nor  hold  the  dust,  and  the  sur- 
face can  be  easily  cleaned  at  any  time  with  a  clean 
sponge  dipped  in  weak  tea  water,  made  by  filling  up 
the  family  tea-pot  with  water  on  the  old  tea  leaves. 
If  the  woodwork  is  also  grained  and  varnished,  it 
will  add  to  the  general  clean  appearance,  and  this  also 
may  be  cleaned  with  the  weak  tea  water.  Sculleries 
may  be  treated  in  a  like  manner,  but  a  marbled  paper 
will  be  suitable  here,  if  a  papered  wall  is  chosen.  But 
the  best  treatment  for  sculleries  is  as  follows  :  Well 
wash  walls  and  ceiling,  stop  all  cracks,  clearcole  both 
walls  and  ceiling,  and  give  them  a  coat  of  distemper, 
putting  enough  blue  in  the  wall  distemper  to  make  it 
grey,  or  even  a  pale  blue,  or  put  on  a  stone  colour 
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distemper.  If  a  rail  runs  around  by  the  walls,  a  good 
effect  will  be  produced  by  colouring  this  purple,  brown, 
or  chocolate,  and  also  colour  the  space  beneath  to  the 
same  tint.  Sculleries,  pantries,  larders,  closets,  and 
similar  offices  must  be  kept  sweet  and  clean,  and  to 
this  end  should  be  well  cleaned  and  distempered  at 
least  once  a  year.  And  here  I  may  say  in  reply  to  a 
critic  who  was  kind  enough  to  notice  my  earlier  papers 
on  distempering,  that  labourers'  wives  in  the  country 
hamlets  and  cottages  would  not  have  put  themselves 
to  such  trouble  and  expense  as  he  did  to  whitewash  a 
ceiling  or  a  wall.  I  know  from  observation  some  who 
would  have  made  up  a  pail  of  limewash  by  slaking  a 
few  stones  of  lime  with  water,  and  pouring  in  a  quart 
or  two  of  milk,  and  with  this  mixture  would  have 
limewashed  the  ceilings  and  walls  of  their  own  rooms 
whilst  their  husbands  were  away  in  the  fields  at  work. 
They  would  not  have  spent  a  farthing  on  brushes  or 
trestles,  but  would  have  employed  an  old  sweeping 
broom  with  which  to  wash  the  walls  and  ceilings,  and 
have  washed  this  out  in  clean  water  and  used  it  as  a 
brush,  wherewith  to  lay  on  the  whitewash,  standing 
on  a  stool,  form,  or  table,  where  the  long  handle  of  the 
broom  proved  too  short  to  reach  the  ceiling  over  the 
landing  and  other  high  parts.  Go  into  a  few 
country  cottages  and  examine  the  walls  closely,  you 
will  then  see  the  streaks  of  the  old  broom  and  some 
of  the  hairs  sticking  in  the  limewash  !  But  imagine, 
if  you  can,  the  reception  of  those  papers  had  I  re- 
commended such  a  method  of  whitewashing  to  my 
readers  !  I  try  to  reduce  my  descriptions  of  processes 
to  the  most  simple  and  clear  terms  at  my  command, 
in  order  that  I  may  make  myself  understood  by  all, 
but  sometimes  I  am  inclined  to  think  that  I  must  add 
a  glossary  of  terms  to  each  chapter  to  meet  the  re- 
quirements of  those  readers  who  do  not  understand 
the  meanings  of  such  words  as  "  dado,"  and  "  tiles." 

I  have  been  asked  by  one  correspondent  to  mention 
when  treating  of  graining,  "  How  the  '  scummel '  is  put 
on."  Now  this  question  has  taxed  the  resources  of  my 
professional  friends,  and  they  have  given  it  up  ;  I  there- 
fore attack  it  myself,  and  suppose  that  my  esteemed 
correspondent  confuses  graining  with  marbling,  and 
has  heard  something  somewhere  about "  scumbling."  I 
therefore  beg  to  inform  him  that  "  scumbling  "  means 
that  the  marbling  colour  is  mixed  thick  and  deep,  and 
this  is  thinly  spread  over  the  surface,  or  rubbed  on  it 
with  a  hard  brush.  I  have  not  had  an  occasion  to 
describe  the  process  of  marbling  in  this  series  except 
in  one  solitary  instance  ;  for  it  is  a  process  rarely 
brought  into  practice  in  ordinary  house  painting,  being 
mostly  in  use  for  shops  and  public-houses.  If,  how- 
ever, the  readers  of  Amateur  Work,  who  are  in- 
terested in  marbling,  will  write  and  express  their 
wishes  to  have  papers  on  this  subject,  I  will,  with  the 


Editor's  permission,  again  take  up  my  pen  and  brush 
to  deal  with  it  in  a  special  article. 

We  must  now  commence  on  outside  work,  and  for 
this  purpose  shall  require  some  extra  tools.  We  will 
suppose,  at  the  outset,  that  the  front  door  is  in  a  bad 
condition,  with  the  coating  scarred,  blistered,  and 
cracked  ;  all  this  coating  will  have  to  be  burnt  off, 
and  for  this  purpose  we  shall  require  a  burning  tool, 
or  paint  remover.  This  is  simply  a  small  stove  heated 
with  charcoal,  or  an  oil  lamp,  or  a  tool  heated  with 
gas,and  held  in  the  hand  to  the  paint  until  it  is  rendered 
soft  enough  to  be  scraped  off  with  the  chisel,  knife,  or 
a  sharp  scraper.  There  are  various  forms  of  this  tool 
made  and  sold,  among  the  best  being  those  hereafter 
mentioned.  Hulme's  Patent  Paint  Remover  is  a  small 
fire-grate,  made  light  and  handy,  with  two  handles  at 
the  back,  a  sliding  lid  at  the  top,  and  a  scraper 
attached  to  the  top'  bar  in  front.  Wood  charcoal  is 
burned  in  the  grate  ;  the  fire  softens  the  paint  and  at 
the  same  time  heats  the  scraper  ;  the  hot  scraper  is 
then  applied  to  the  softened  paint,  which  can  then  be 
scraped  off  with  ease.  The  price  of  this  tool,  with 
accessories,  is  about  12s.  A  sketch  of  the  tool  is 
given  in  Fig.  44. 

The  Spirit-Lamp  Paint-Remover,  Fig.  45,  is  a  very 
useful  tool,  which  can  be  put  to  work  within  a  few 
minutes  after  lighting  it.  Its  action  is  similar  to  that 
of  the  spirit  soldering  lamps,  a  jet  of  flame  being  im- 
pelled by  heated  air  from  a  reservoir,  and  thus  assum- 
ing the  form  of  a  blow-pipe  flame.  This  flame  spreads 
over  a  large  surface,  softening  the  paint  more  rapidly 
than  a  charcoal  fire,  without  the  dirt  and  trouble ;  and, 
being  very  light,  a  man  can  soften  the  paint  with  the 
lamp  in  one  hand,  whilst  he  scrapes  the  work  clean  with 
the  other.  The  hinged  doors,  when  open,  act  as  wind 
guards,  and  protect  the  flame  from  draughts,  so  that 
the  lamp  can  be  used  for  outside  as  well  as  inside 
work.  Clean  methylated  spirit  is  the  only  liquid  that 
should  be  burned  in  those  lamps.  Their  price  varies 
according  to  size,  from  6s.  6d.  for  a  No.  3,  up  to  us. 
for  a  No.  5  lamp.  Mr.  Fletcher,  of  Warrington, 
supplies  a  tool  for  removing  paint  by  the  action  of  a 
gas  flame,  an  india-rubber  pipe  being  led  from  the 
gas  supply  to  the  tool.  The  price  of  this  tool  is 
4s.  6d. 

The  poor  amateur,  however,  can  make  up  a  paint 
remover  himself  at  a  merely  nominal  cost  by  following 
the  following  directions  :  Get  a  piece  of  thin  sheet 
iron  16  inches  by  12  inches,  mark  it  out  as  shown  in 
Fig.  46,  punch  or  drill  some  f  inch  holes  in  the  parts 
shown  by  the  open  dots,  then  cut  the  iron  to  the  lines 
shown  in  the  sketch  with  a  pair  of  shears  or  with  a 
cold  chisel,  resting  the  iron  on  a  block  of  hard  wood 
or  on  a  block  of  iron  meanwhile  ;  then  turn  in  the 
sides  by  hammering  them  on  a  block  of  iron  or  wood ; 
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then  turn  down  the  perforated  ends  in  a  similar 
manner,  and  bend  the  projecting  parts  of  the  sides 
over  them  to  hold  them  in  their  proper  positions,  and 
bend  about  an  inch  of  the  bottom  end  to  form  a  pan, 
and  a  similar  length  of  the  top  piece  to  form  a  scraper. 
The  thick  lines  on  the  diagram  represent  the  parts  to 
be  cut,  whilst  the  dotted  lines  show  where  the  iron 
must  be  bent.  It  will  be  seen  that  the  two 
side-pieces  are  to  be  left  projecting  above 
and  below  the  end  pieces  \h  inch  each 
way.  After  the  end  pieces  have  been 
bent  down,  these  projections  must  be  bent 
over  the  end  pieces  and  riveted  to  them, 
as  hereafter  directed.  The  shape  will  now 
begin  to  assume  the  form  of  Fig.  44,  and 
it  remains  now  to  fix  bars  to  the  front 
and  handles  behind.  The  former  of  these 
can  be  easily  made  out  of  6£  inch  lengths 
of  f  inch  iron  rod  passed  through  the 
holes  already  prepared  to  receive  them,  some  of  the 
top  lengths  being  left  longer  and  only  loosely  fitted  in, 
to  admit  of  being  drawn  out  with  a  pair  of  pincers 
or  pliers  when  more  fuel  is  required.  To  fix  on  the 
handles,  we  shall  require  four  7  inch  lengths  of  very 
stout  hoop  iron,  two  for  the  bottoms,  and  two  to 
hold  the  top  parts  of  the  handles.  In  one  end  of 
each,  f  inch  from  the  ends,  we  must  punch  or  drill 
a  5  inch  hole  ;  in  the  other  ends  we  must  punch  or 
drill  other  holes  to  fit  and  match  the  outside  rows  of 
holes  in  the  top  and  bottom 
end  pieces  (see  Fig.  47). 
Corresponding  holes  must 
also  be  pierced  through  the 
narrow  strips  that  lap  over 
the  end  pieces  from  the 
sides.  The  four  pieces  of 
hoop  iron  must  now  be 
riveted  to  the  top  and 
bottom  pieces  by  rivets  pass- 
ing through  the  whole  three 
thicknesses  of  iron,  and  thus 
held  firmly  together  with  the 
four  pieces  of  hoop  iron 
sticking  out  behind.  To 
these  the  wooden  handles  are 
attached  by  pieces  of  %  inch 

iron  rod  passing  through  the  handles,  and  the  ends  of 
the  rod  riveted  into  the  holes  prepared  to  receive  them 
in  the  ends  of  the  hoop  iron  (see  Fig.  48).  Charcoal 
may  be  burnt  in  this  furnace,  or  glowing  embers  from 
a  wood  fire  may  be  put  in  for  fuel.  The  method  of 
using  it  is  simply  as  follows  : — Hold  the  furnace  to  the 
wood  until  the  paint  is  scorched  and  softened,  then 
bring  the  scraper  to  bear  upon  the  softened  paint  and 
scratch  it  off,  using  the  chisel  knife  occasionally  on 


FIG.  44. — PATENT  CHAR- 
COAL PAINT  REMOVER. 


stubborn  spots.  Do  this  until  all  the  paint  has  been 
taken  off,  then  finish  off  with  pumice-stone,  sponge, 
and  clean  water,  until  a  smooth  surface  has  been  ob- 
tained ;  then  stop  all  cracks  and  imperfections  with 
best  whitelead  stopping,  smooth  down  with  glass- 
paper,  and  thus  prepare  the  surface  for  the  ground 
colour.  In  this  way  prepare  all  out-door  work  for 
graining,  and  also  all  old  work  where  the 
paint  is  scarred  and  blistered,  or  clotted 
with  several  coats  of  old  paint. 

The  front  door  will  look  well  grained 
with  wainscot  oak  styles  and  rails,  and 
pollard  oak  panels,  but  the  ground  colour 
must  be  made  up  in  oil,  as  directed,  for 
wainscot  oak,  and  the  door  should  receive 
at  least  two  coats  of  varnish  over  the 
overgraining.  Window  frames  on  the 
ground  floor  will  look  well  in  oak  grain- 
ing, as  will  also  verandah  or  porch  pillars, 
side  doors,  and  back  doors,  and  also  gate  and  gate-posts 
of  front  garden.  Oak  palings,  when  new,  will  retain 
their  brightness  for  some  years  if  treated  to  a  coat  or 
two  of  oak  varnish,  and  will  then  match  the  graining 
on  gate  and  gate-post.  Window  frames  on  the  first 
and  second  floors  will  look  neat  and  clean  painted  in 
whitelead  colour,  and  a  pleasing  contrast  will  be  pro- 
duced by  painting  the  sashes  black.  In  making  up 
colour  for  outside  work,  more  oil  must  be  put  in  and 
less  turpentine,  than  would  be  admissible  for  inside 
work,  the  proportions  being 
as  follows  for  old  work: 
First  coat — whitelead  mixed 
with  two  parts  oil  and  one 
part  turpentine,  with  just 
enough  blue  to  tinge  the 
colour.  Second,  or  finish 
coat — whitelead  mixed  with 
all  oil,  and  a  small  quantity 
of  varnish  with  a  trace  of  blue, 
for  a  white  paint ;  or  with 
the  requisite  quantity  of  Ox- 
ford ochre  to  produce  the 
desired  stone  colour.  The 
quantity  of  dryers  required  in 
outside  painting  will  largely 
depend  upon  the  state  of  the 
In  winter  time,  when  the 
weather  is  cold  and  wet,  the  proportion  of  dryers 
must  be  increased  to  make  the  paint  dry  rapidly  ;  but 
in  the  hot,  dry  days  of  summer,  and  especially  in 
situations  exposed  to  the  mid-day  sunshine,  the  pro- 
portion of  dryers  must  be  lessened.  The  directions 
for  preparing  the  woodwork  of  windows  for  inside 
painting,  and  also  the  mode  of  procedure,  together 
with  the  tools  for  the  purpose,  will  also  serve  for  out- 


FIG.   45. — SPIRIT  LAMP  PAINT  REMOVER 


weather    at    the   time. 
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46. — PLAN    OF    SHEET    IRON 
FOR  PAINT  REMOVER. 


side  work,  and  we  shall  find  the  open  top  paint-pail 
hung  by  a  hook  a  much  more  convenient  receptacle 
for  the  paint  than  the  old-fashioned  paint  can.  In 
preparing  the  sashes  for  painting,  it  will  be  advisable 
to  look  closely  into  the  setting  of  the  panes,  and 
remove  all  loose  putty  before  the  sashes  are  painted  ; 
then  the  defective  parts  can  be  painted  before  new 
putty  is  put  in,  and  this  will  help  to  bind  the  putty  in 
its  place.  Directions  have  been  given  for  the  removal 
of  broken  glass  and  replacing  it 
with  new  panes,  but  we  may  add 
a  few  hints  to  those  already 
given.  Strike  the  hack  knife 
smartly  into  the  edge  of  the  old 
putty  nearest  the  rabbet,  but  be 
careful  to  avoid  splintering  the 
wood.  Carefully  clean  out  all  the 
old  putty,  take  the  measure  of  the 
pane  with  two  sticks  placed  trans- 
versely across  the  middle  of  the 
space,  and  fitting  loosely  in  the 
rabbet  (see  Fig.  49),  and  paint  all 
this  clear  space  before  the  pane  is 
put  in.  Glass  is  cut  with  a  tool 
known  as  a  glazier's  diamond.  The 
cutting  part  is  composed  of  a 
triangular  point  of  diamond  set  in 
the  end  of  a  steel  blade,  and  this 
blade  is  fixed  to  a  hard  wood 
handle,  as  shown  in  Fig.  50. 
Glaziers'  diamonds  cost  from  5  s.  to 
10s.  6d.,  but  a  less  costlier  tool  can 
be  bought  from  dealers  in  American 
novelties  for  the  modest  sum  of  is. 
This  tool  is  made  of  iron  with  a 
hard  steel  point,  sufficiently  hard  to 
scratch  glass.  The  diamond  does 
no  more  than  this,  but  it  is  superior 
to  a  steel  tool,  because  it  is  not  so 
readily  worn  away  by  the  glass. 
Strictly  speaking,  glass  is  not  cut 
with  the  glazier's  diamond,  a  deep 
scratch  being  the  sole  extent  of 
the  so-called  cut,  but  this  weakens  complete. 
the  surface  of  the  glass  sufficient  to  cause  it  to 
break  there  with  a  clean  fracture  in  line  with  the 
scratch.  Fragments  of  flint  glass  will  scratch 
window  glass,  and  may  be  used  as  substitutes  for  a 
diamond.  The  tool  is  held  between  the  finger  and 
thumb  as  a  pen  is  held,  with  the  thumb  pressing  the 
flat  part  of  the  handle,  and  it  is  drawn  along  the  glass 
at  an  inclination  indicated  by  the  lower  edge  of  the 
blade.  Lay  the  measures  on  the  sheet  of  glass  to  be 
cut,  make  nicks  with  the  glazier's  diamond  to  mark 
the  exact  length  and  breadth,  square  this  true,  place 
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the  sheet  on  a  piece  of  baize  or  other  thick  material 
laid  level  on  a  plane  surface,  lay  a  straightedge  on 
the  sheet,  and  hold  it  firmly  to  the  marks,  then  with  a 
slow  firm  stroke  draw  the  diamond  from  edge  to  edge 
of  the  glass  and  thus  cut  a  continuous  clear  scratch. 
Then  draw  the  glass  to  the  edge  of  the  plane,  and 
rest  the  scratch  on  the  edge,  with  the  superfluous 
glass  overhanging,  rest  the  palm  of  the  right  hand 
upon   it ;   whilst  the  left  hand  is  laid  on   the  sheet, 

»_       grasp  it  firm,  and  with  a  firm  and 

dexterous  motion  snap  the  glass  in 
two  at  the  scratch.  In  this  way 
the  amateur  may  cut  his  own 
glass  ;  but  I  have  found  it  best  to 
send  the  measure  to  the  shop  and 
get  the  panes  cut  for  me  there. — 
Note.  Panes  of  glass  must  be  cut 
i  inch  each  way  less  than  the 
measurement,  if  this  has  been 
taken  exact. 

It  not  unfrequently  happens  that 
window  frames  are  irregular  in  size 
— thus  the  top  part  of  the  frame 
may  be  narrower  than  the  lower 
part ;  it  will  be  well,  therefore,  to 
apply  the  measuring  lath  to  the 
bottom,  and  note  if  any  difference 
exists  between  that  and  the  top.  If 
this  difference  amounts  to  \  inch 
glazier's  the  pane  must  be  cut  accordingly, 
or  we  shall  find  that  it  is  too  wide 
at  the  top  and  not  wide  enough  at 
the  bottom.  Little  differences,  and 
projecting  parts,  sharp  corners,  etc., 
may  be  removed  by  rubbing  the 
edge  of  the  glass,  lengthwise  on  a 
flat  stone  with  a  little  sand  and 
water,  or  on  a  grindstone,  or  with 
a  moderately  rough  file.  Some 
persons  use  coloured  putty  when 
putting  new  panes  in  old  windows, 
for  the  purpose  of  matching  the 
settings  of  the  old  panes.  This 
is  altogether  unnecessary,  for  the 
putty  can  be  tinted  after  the  new  panes  have 
been  set  and  the  old  putty  matched  with  greater 
exactitude  by  simply  dusting  the  wet  putty  with 
the  requisite  dry  pigment  applied  with  a  small 
dry  brush.  If  this  dry  colour  is  simply  dabbed  on 
with  the  ends  of  the  hair  of  the  brush,  an  appearance 
equal  to  flatted  work  will  be  produced,  whilst  an  oil  or 
glossy  finish  can  be  produced  by  polishing  the  flatted 
surface  ;  this  will  cause  the  colour  to  sink  into  the 
putty,  and  will  bring  the  oil  up  to  the  surface. 
Handling  the  glass  with  putty  and  paint-besmeared 


FIG.  49.—  MEASUREMENT 

FOR  PANE  OF  GLASS  IN 

FRAME. 
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hands  will  assuredly  soil  the  surface,  but  this  can  be 
cleaned  in  most  cases  by  the  application  of  a  little 
lukewarm  soapy  water  applied  with  a  sponge  ;  if, 
however,  the  smears  are  obstinate,  a  little  carbonate 
of  ammonia  dissolved  in  the  water,  will  assist  in 
removing  all  traces  of  paint  and  putty.  It  must  be 
carefully  applied,  and  not  allowed  to  touch  the  paint- 
work on  the  window-frame,  or  it  will  spoil  its  appear- 
ance. 

When  new  panes  are  put  in  an  old  window  that 
has  to  be  repainted,  it  will  not  be  necessary  to  colour 
the  putty,  for  this  can  be  coloured  with  the  finish 
.  colour.  If  it  has  been  decided  to  colour  the  sashes 
black,  we  must  tint  the  first  or  lead  colour  with  a  small 
quantity  of  blue,  and  also  some  vegetable  black,  to 
make  it  into  a  slate  colour  ;  the  second,  or  finish 
colour,  must  then  be  vegetable  black  mixed  with  boiled 
linseed  oil,  with  a  small  quantity  of  dryers,  and  a  little 
pale  varnish  to  give  it  a  glossy  appearance  and  to 
make  it  wear  well ;  this  is  applied  with  a  small  sash 
tool. 

In  country  cottages  the  front  walls  are  adorned 
with   trellis  woodwork,  over  which   is   trained   some 
climbing  plant  ;  porches  are  also  adorned  with  similar 
trellis  work,  and  verandah  pillars  are  decorated  with 
ornamental  ironwork.     All  this  kiud  of  work  is  gene- 
rally painted  green  to  match  the  foliage  of  the  plants, 
the  method  of  repainting  those  parts  and  all  other 
woodwork  requiring  a  green  finish  coat  is  as  follows  : 
First  tie  back  all  plants  from  the  wood  or  ironwork 
when  at  all  practicable  to  do  so  ;  then  scrape  off  all 
loose  and  blistered  paint  with  an  old  knife  or  old 
chisel,  dust  off  all  loose  particles  from  iron  and  trellis 
work,  and  give  it  a  coat  of  slate  colour  prepared  as 
before  directed  ;  when  this  is  dry,  put  on  a  finish  coat 
of  Brunswick  green,  or  bronze  green,  made  up  with 
boiled  linseed  oil,  with  a  little  varnish  and  a  small 
quantity  of  dryers  added  to  ensure  the  paint  drying 
before  it  is  soiled  with  dust.     Broad  plane  surfaces  of 
wood,  such  as  doors  and  outside  shutters,  should  be 
prepared  as   other  woodwork   for   painting — i.e.,  by 
burning  off  the  old   paint  and  rubbing   the   surface 
down  smooth.     Styles  and  rails  of  doors  and  shutters 
should  be  finished  in  a  deeper  tint  than  that  put  on 
the  panels.     Iron  or  zinc  water  pipes  and  gutters  may 
be  finished  in  slate  colour,  or  in  stone  colour,  as  taste 
may  direct,  but  should   receive  two  coats  of  paint. 
Iron  work  on  gates  and  doors  should  have  a  coat  of 
slate  colour,  and  a  finished  coat  of  black,  mixed  with 
boiled  oil  and  varnish,  with  a  little  dryers. 

This  completes  the  inside  and  outside  work  of 
painting  a  house  as  far  as  this  series  of  papers 
were  intended  to  deal  with  the  subject.  The  treat- 
ment of  fences  and  outbuildings  will  be  considered 
in  another  series  of  papers, 
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VIII,— SLIDE-REST  (Continued). 
HAVE  now  in  respect  of  the  three-slide- 
rest  only  to  pick  up  one  or  two  missing 
links,  and  to  explain  the  mode  of  gearing 
it  to  the  mandrel,  and  the  modus  ope- 
randi of  using  such  gearing.    The  nuts  of 
the  two  main  screws  are  always  of  gun  metal  or  brass, 
and  should  not  be  less  than  half  an  inch  long.     The 
form  is  that  shown  at  A,  Fig.  33.     The  pin  goes  into  a 
hole  drilled  for  the  purpose  underneath   the   slide, 
fitting  tightly,  and  is  generally  considered  sufficient, 
but  it  is  quite  as  well  to  attach  the  nut  by  means  of  a 
couple  of  small  screws.     The  pin  is  often  in  such  a 
case    omitted    altogether.      Sometimes,   after    being 
drilled  and  tapped,  this  nut  is  sawn  lengthwise  either 
along  one  side  or  along  the  bottom,  so  that  it  may 
spring  somewhat  and  grasp  the  screw,  thus  to  a  certain 
extent  compensating  for  wear.     It  can  do  no  harm  to 
cut  it  thus,  and  a  blow  to  close  it  if  it  becomes  slack, 
will  answer  fairly  well  to  tighten  it.     Sometimes  it  is 
made  in  two  halves  for  a  similar  purpose,  but  it  is  so 
easy  to  fit  a  new  one  that  such  elaboration  is  hardly 
advisable,  and  only  adds  to  the  difficulty  of  fitting  the 
parts   accurately   together.     These   nuts  it   is   to   be 
noted  do  not  come  in  the  centre   of  the  slides,  but 
towards  one  end  :    the  lower  one  will  come  under  the 
circular  part  or  turn-table,  the  upper  one,  a  little  in 
advance  (towards  the  mandrel)  of  the  central  pin,  on 
which  the  tool-holder  revolves.     The  best  way  to  fix 
this  position  is  to  put  the  rest  together,  and  to  try  the 
slides  by  moving  them  by  hand  to  see  how  far  in 
either  direction  you  will  need  to  move  them.     The  top 
one,  for  instance,  must  be  able  to  advance  so  far  that 
a  tool  put  in  the  holder  may  be  opposite  the  centre  of 
the  mandrel  for  the  purpose  of  boring.     If  the  lower 
nut  were  in  the  middle  of  its  slide  this  would  not  be 
the  case  ;  it  is  therefore  placed  nearer  to  the  end  at 
which  the  turner  stands.     In  the  older  patterns  the 
turn-table  worked  on  a  centre  pin,  and  the  upper  plate 
had  an  open  semicircular  slot  for  the  bolts,  by  which 
it  was  secured  at  the  desired  angle.     The  chips  con- 
tinually fell  into  this  slot,  which  was  a  receptacle  for 
them,  and  for  dirt  and  oil.     In  the  rest  here  described, 
and  in  other  modern  ones,  the  upper  plate  is  cast  solid, 
and  the  central  pin  is  done  away  with.    There  are 
merely  two  holes  for  the  bolts,  whose  heads  lie  below 
in  a  dovetailed  or  x-shaped  recess  on  the  lower  plate. 
By  this  plan  there  is  no  possibility  of  a  chip  getting 
into  the  parts,  while  the  nuts  upon  the  ends  of  the 
screws   secure  the  plates    in  accurate  position.      A 
circular  rib  or  projecting  feather  on  one  plate  fits  into 
a  groove  on  the  other  ;  this  groove  is  part  of  that  in 
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which  the  screw  heads  lie.  Fig.  34,  A,  is  a  plan  view 
of  the  lower  plate,  as  it  would  appear  to  a  person 
looking  down  upon  it.  A  section  across  b  b  is  given 
below  where  the  undercutting  of  the  circular  groove  is 
shown  to  take  the  heads  of  two  plain  bolts  c.  These 
are  got  in  from  below,  a  place  being  cut  out  of  the 
casting  to  allow  of  their  insertion.  The  projecting 
fillet  of  the  top  plate  fits  into  the  groove  d  d;  e\%  the 
screw  holding  the  brass  nut  of  the  leading  screw,  as 
already  described.  All  the  parts  will  be  at  once 
recognized  in  the  purchased  castings. 

Mr.  Brown  himself  does  not  fit  the  turn-table  with 
a  fillet,  but  inserts  a  pin,  as  dotted,  upon  which  the 
plate  turns.  The  screws  secure  it  just  the  same.  The 
fillet  has  an  advantage  over  the  pin,  though  more 
difficult  perhaps  to  fit. 

The  movable  gibs,  or  guide  bars,  are  attached  by 
screws  from  below,  which  pass  through  oval  holes  in 
the  bars,  and  are  tapped  into  the  plate  above.  These 
oval  holes  allow  of  adjustment,  and  the  bars  are  kept 
against  the  V  grooves  of  the  frames  by  the  small 
screws  seen  at  the  side  in  the  drawing  of  the  complete 
rest.  By  these  means  slack  is  taken  up  from  time  to 
time  as  the  parts  wear,  but  if  kept  clean  and  occasion- 
ally oiled,  the  fit  will  remain  perfect  a  very  long  time. 
It  is  a  sad  pity  to  allow  nicely-made  lathe  apparatus 
to  deteriorate  for  lack  of  a  little  attention  and  care  in 
its  use.  The  best  of  mandrels  allowed  for  instance  to 
run  dry,  will  soon  become  worn  and  untrue,  whereas,  if 
well  made  and  hardened,  it  will  last  for  twenty  years 
and  more,  and  be  still  as  true  as  ever.  It  is  only  fair 
to  the  makers  to  point  out  that  a  three-inch  slide-rest 
necessarily  demands  thin  plates,  or  it  could  not  be 
made  low  enough  to  keep  the  tool  plate  below  the 
lathe  centres.  Hence,  if  under  the  strain  of  work  too 
heavy  for  it,  the  rest  is  found  to  yield  slightly,  the 
manufacturer  must  not  be  blamed.  It  is  planned  for 
light  work,  such  as  ought  to  be  done  in  a  three-inch 
lathe ;  and  if  such  work  is  done  as  really  needs  a  five- 
inch  lathe,  no  one  is  to  be  blamed  but  the  workman. 
I  can  speak  specially  of  W.  S.  Brown's  and  the 
Britannia  Company's  three-inch  rests,  and  can  gua- 
rantee that  they  are  perfectly  well  suited  to  the  work 
for  which  they  are  intended.  I,  myself,  have  used 
both,  even  a  little  cruelly  at  times,  but  I  have  found 
them  perfectly  reliable,  and  as  stiff  as  need  be. 

This  is  another  reason  why  amateurs  should  buy 
castings  instead  of  making  their  own  patterns.  It 
needs  a  good  deal  of  experience  to  dispose  the 
metal  so  as  to  obtain  the  stiffest  rest  that  a  given 
weight  will  provide.  A  well-designed  rest  has 
most  metal  where  most  needed ;  and  all  is  well 
balanced,  so  to  speak,  the  various  strains  likely  to 
come  upon  it  in  use  being  specially  considered  and 
provided  against.     We  may  now  pass  on  to  the  con- 


sideration of  gearing,  which  will  render  this  rest 
completely  self-acting.  For  this  purpose  a  radial  arm 
is  needed,  which  is  preferably  to  be  attached  to  the 
front  of  the  poppit,  its  axis,  or  rather  its  centre  of 
motion,  being  the  mandrel,  about  the  nose  of  which  it 
turns  freely,  without  in  the  least  binding  it  or  affecting 
its  motion.  If  the  lathe,  however,  is  made  expressly 
for  these  fittings,  it  will  be  better  to  have  a  boss  cast 
on  the  poppit,  which  may  be  turned  up  truly  concentric 
with  the  mandrel,  so  as  to  form  a  bearing  independent 
of  the  mandrel  itself.  Sometimes,  instead  of  this,  a 
circular  groove  is  turned  in  the  face  of  the  poppit,  and 
there  is  a  projecting  fillet  on  the  back  of  the  radial 
arm  made  to  fit  it.  The  arm  is  clamped  by  a  screw 
tapped  into  the  poppit,  which  screw  passes  through 
a  curved  slot  in  the  lower  part  of  the  arm.  Thus  the 
arm  may  be  raised  or  lowered,  but  will  always  be 
accurately  radial  to  the  axis  of  the  mandrel.  Into  a 
slot  in  this  arm  a  movable  stud  is  fitted  to  receive 
various  sized  cog-wheels,  as  will  be  explained  pre- 
sently in  detail. 

The  radial  arm  is  represented  in  Fig.  35.  Its 
length  and  other  proportions  are  to  be  determined  by 
the  size  of  the  change  wheels,  of  which  now  complete 
sets  can  be  had  at  Lloyd's,  Stcelhouse  Lane,  Birming- 
ham, and  from  some  lathe-makers.  Lloyd's  are  cast 
from  cut  metal  patterns,  and  gear  well  together. 
The  sets  are  sold  to  suit  small  or  large  lathes,  and  are 
very  cheap.  Cut  wheels  of  gun  metal  are  superior, 
but  even  iron  ones  cost  £3  or  £4,  instead  of  about 
25s.,  and  there  are  much  dearer.  The  size  and 
pitch  are  in  due  proportion,  the  Manchester  pitch 
giving  so  many  cogs  to  one  inch  of  diameter.  A 
wheel  of  10  pitch  would,  if  6  in.  diameter  at  the 
pitch  line,  contain  60  teeth.  The  pitch  line  is  the 
place  where  two  circles  in  contact  meet,  and  would  be 
about  (roughly  speaking)  the  middle  of  the  length  of 
each  tooth.  A  good  deal  may  be  done  with  a  wheel 
of  60  teeth,  as  the  largest ;  but  in  a  full  set  of  15  to 
22  wheels  the  largest  would  contain  120  teeth.  For  a 
3-inch  lathe  a  10  pitch  would  be  rather  coarse,  and  a 
20  would  be  better.  I  am  not  sure,  however,  if 
Lloyd  keeps  them.  But  in  this  case,  a  wheel  of  120 
teeth,  of  20  pitch,  would  only  be  6  in.  diameter,  which 
in  any  case  I  would  not  exceed  in  so  small  a  lathe. 
The  set  will  be  so  arranged  as  to  have  a  difference  of 
5  teeth  between  any  two  wheels.  The  smallest  is 
usually  one  of  20  teeth,  which  in  this  case  w,ould  be 
just  one  inch  diameter.  It  must  be  remembered  that 
a  6-inch  wheel  cannot  be  put  on  the  mandrel  of  a 
3-inch  lathe  ;  but  it  may  be  needed  to  gear  with  that 
on  the  mandrel,  or  to  go  on  the  rest  screw,  and  should 
therefore  stand  as  the  large  one  of  the  set.  For  the 
sake  of  convenience,  however,  in  setting  out  the  size 
of  the  parts,  especially  the  length  of  the  slotted  arm, 
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we  will  suppose  a  6-inch  wheel  on  the  mandrel,  and 
another  of  the  same  size  geared  into  at  the  latter, 
turning  on  a  stud  in  the  slot.  The  third  gear  wheel 
will  be  on  the  screw  of  the  slide-rest.  There  will  be 
6  inches  between  the  centre  of  the  mandrel  and  that  of 
the  stud — i.e.,  6  inches,  reckoning  from  the  pitch  lines, 
or  rather  pitch  circles,  and  as  the  teeth  interlap,  we 
need  allow  no  more.  There  is  nothing  to  be  gained 
by  too  long  a  radial  arm,  and  it  will  be  only  in  the 
way ;  I  should,  therefore,  not  make  it  more  than 
another  half-inch  in  length — in  all,  6|  inches.  This 
will  enable  the  stud  to  be  slid  far  enough  to  disengage 
the  teeth  of  the  largest  wheels  that  can  be  got  into 
place.  In  practice  such  an  arrangement  will  rarely 
be  needed,  because  we  can  get  the  same  effect  by 
using  a  compound  series,  placing  two  wheels  together 
on  one  stud,  and  gearing  the  mandrel  to  one  and  the 
slide-rest  screw  to  the  other.  I  shall  explain  all  this 
by-and-by  ;  but  at  present  I  wish  to  point  out  how  to 
get  at  the  size  of  the  different  parts  of  this  apparatus. 
We  will  set  out  a  drawing  in  a  ship-shape  manner. 
First,  a  centre  line  passing  through  the  centres  of  the 
stud  and  mandrel,  as  A  B  in  Fig.  35.  Setting  off  from  A, 
6  inches  towards  the  right  hand,  cross  it  at  right 
angles  by  a  line  C,  which  will  give,  at  the  intersection, 
the  centre  of  the  mandrel.  Using  this  point  as  a 
centre,  a  circle  may  be  described  round  it  represent- 
ing the  mandrel  itself— or  the  boss  already  described, 
or  the  groove  for  the  projecting  fillet.  The  size  of  the 
circle  will  depend  upon  which  is  selected  ;  but  we  may 
suppose  it  here  to  be  the  mandrel,  which  in  most  cases 
it  will  in  reality  be.  The  neck  of  this  will  probably  be 
5  inch,  which  must  therefore  be  the  size  of  the  circle 
on  the  drawing.  We  must  now  set  off  from  B  down- 
wards upon  the  vertical  line  a  distance  of  3  inches, 
which  is  the  height  of  the  centre  of  mandrel  from  the 
bed  of  the  lathe,  and  we  may  draw  a  line  across  at 
that  point  D  D.  Taking  a  point  between  this  line  and 
B,  we  mark  the  centre  of  the  screw  on  which  the 
radial  slot  will  work.  We  may  place  it  about  three- 
quarters  down  the  vertical  line — say  at  E — and  through 
it  we  must  now  strike  a  curve  with  B  as  a  centre. 
This  is  the  centre  line  of  the  slot,  and  a  second  below 
just  clearing  the  bed  easily  will  give  the  bottom  line 
of  this  part  of  the  brass  arm.  Having  thus  obtained 
our  centre  lines,  we  may  dot  out  the  outline  of  the 
arm,  making  the  curves  run  as  nicely  as  possible  into 
each  other.  It  is  in  this  way  the  general  outline  is 
plotted  from  which  the  full-sized  drawing  is  made. 
The  scale  is  here  just  half  the  required  size.  A  pat- 
tern in  accordance  with  the  drawing  should  be  made 
of  mahogany.  It  will  deliver  its  own  cores;  but  the 
slots  and  hole  should  be  a  shade  wider  on  the  side  of 
the  pattern,  which  is  to  be  downwards,  so  that  it  may 
draw  easily  out  of  the  sand.    The  edges,  too,  must 


not  be  quite  square  to  the  sides,  but  just  a  little 
relieved  in  the  same  direction.  The  castings  will 
then  be  nice  and  clean  at  the  edges,  as  the  sand  will 
not  be  broken  when  the  pattern  is  removed. 

The  cheapest  material  to  use  will  be  cast  iron,  but 
brass  of  course  has  a  better  appearance,  and  gun  metal  is 
still  richer  in  colour ;  a  inch  will  be  thick  enough.  It  will 
be  the  best  plan  to  have  a  fillet  all  round  the  slots  in 
order  to  save  work  in  facing  up  the  metal,  which  must 
be  done  to  allow  the  studs  to  fit  closely  and  securely. 
A  fillet  is  a  raised  ridge  or  filing  piece  (see  x,  Fig. 
36),  and  need  not  be  more  than  J  inch  above  the  surface 
when  filed  uptrue.  In  thecasting  it  will  be  r\  inch,  these 
ribs  or  fillets  so  stiffen  a  plate  that  it  enables  one  to  use 
much  lighter  stuff.  If  it  were  not  for  these,  £  inch  plate 
would  hardly  be  thick  enough.  With  a  fillet  all  round 
the  edge  as  well,  we  might  use  even  less  than  j  inch  iron, 
and  find  it  strong  enough.  We  want  to  avoid  weight 
as  far  as  possible.  With  all  the  fillets  bright  and 
nicely  squared,  and  the  web  between  painted  a  good 
Japan  black,  the  whole  affair  will  wear  a  highly  finished 
appearance.  One  inch  and  a  quarter  will  be  width 
enough  for  the  arm  from  edge  to  edge,  and  |  inch  will 
suffice  for  the  slot.  The  side  of  the  curved  part  to 
the  right  of  E  may  be  rather  longer  than  the  other, 
the  slot  being  carried  almost  to  the  end.  It  is  here 
represented  as  4  inches  from  F  to  G.  This  maybe  rather 
more  than  necessary,  and  3j  inches  would  be  quite 
length  enough.  The  curved  slot  may  be  3-  inch  or 
f  inch  wide.  The  pin  should  not  be  less  than  this, 
and  the  screw  should  have  a  good  thread,  and  fit  well, 
as  it  has  to  be  turned  so  often  to  set  the  wheels  into 
gear  and  out. 

The  studs  for  carrying  the  change  wheels,  and  of 
which  two  may  be  needed,  are  shown  at  Fig.  36,  L,  M. 
First  a  plain  pin  with  flange  screwed  below,  and  also 
near  the  top  to  take  nuts.  The  lower  nut  is  to  fix  it 
at  the  required  place  in  the  slotted  krm,  the  upper  one 
to  secure  either  the  wheel,  if  small,  or  the  socket  on 
which  it  is  first  placed,  if  a  larger  one.  These  sockets 
are  also  used  where  two  wheels  are  needed  to  work 
together  on  the  same  stud,  in  arranging  a  compound 
series.  A  feather  prevents  the  wheels  from  turning 
upon  this  socket  or  sleeve,  and  thus  serves  to  connect 
the  wheels,  and  cause  them  to  revolve  as  one.  N  is 
such  a  sleeve.  It  is  a  bit  of  plain  tube  with  a  feather, 
and  may  be  of  brass  or  iron,  a  washer  will  be  needed 
to  cause  it  to  work  as  it  should  ;  the  washer  being 
placed  under  the  top  nut.  The  latter  is  not,  however* 
always  required.  I  have  often  used  wheels  slipped  on 
the  stud,  and  unsecured,  without  finding  them  work  up 
off  the  stud.  Still  the  washer  and  nut  is  commonly 
used,  and  should  be  provided.  The  wheels,  if  so 
ordered  will  be  bored  to  any  desired  size,  but  the 
larger  are  very  generally  bored  to  one  inch.    It  is 
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necessary  to  arrange  so  that  any  pair  can  be  used 
together  on  the  same  sleeve  or  socket,  but  as  the 
smallest  of  20  pitch  is  but  an  inch  diameter,  and  may 
require  to  be  placed  on  with  one  of  6  inches,  it  is  plain 
that  it  is  necessary  to  arrange  matters  accordingly. 
The  inch  wheel  will  bear  i  inch  hole,  and  we  can 
use  the  same  sized  bore  for  the  20,  25,  30,  35,  40,  and 
up  to  6o,  which  will  be  5  inches  diameter,  and  will 


socket  to  5  an  inch,  and  practically  reducing  all  to  one 
gauge,  or  we  can  make  a  special  sleeve  with  a  large 
and  a  small  end,  which  may  be  placed  either  way 
upwards  upon  the  stud.  In  both  cases  however  the 
stud  must  be  a  little  under  A  inch,  or  the  holes  of  the 
small  wheels  -^  inch  larger  to  admit  the  sleeve.  The 
easier  plan  is  the  plug  for  the  large  wheels.  Touching 
these  wheels,  we  use  cast  iron  (American  engineers 


FIG.   33.— NUTS  OF   MAIN    SCREWS 
OF  SLIDE-REST. 


FIG.  36.— PLAN  OF  PATTERN,   ETC.,  FIG.   33. — CUP  CHUCK  (A),   TAPER 

FOR  RADIAL  ARM.  SCREW  CHUCK  (b). 


FIG.  37. — SINGLE-GEARED  WHEELS  (a)   AND  DOUBLE-GEARED    WHEELS    (b) 
X 


FIG.  34. — LOWER  PLATE  OF  SLIDE-REST. 


very  well  bear  an  inch  hole,  and  all  the  larger  sizes 
will  take  the  same.  It  is  hardly  worth  while  to  have 
more  than  two  standard  sizes,  or  to  make  some  of  the 
above  with  J  inch  bore.  A  \  inch  steel  stud  will 
not  bend  or  break.  It  must  indeed  be  a  little  less  to 
allow  of  the  socket  or  sleeve  upon  it,  with  its  wheel  or 
wheels. 

There  are  two  ways  in  which  we  can  manage 
matters.  We  can  use  a  short  socket  of  one  inch  out- 
side diameter  and  plug  the  large  wheels,  boring  the 


use  wrought  iron,  and  even  Bessemer  steel  accurately 
cut,  and  in  practice  the  result  of  the  latter  is  in  every 
way  superior).  The  noise  made  by  cast  wheels  is  very 
disagreeable,  cut  ones  have  a  smooth  gliding  motion 
with  little  back  lash.  The  cost  is  greater,  and  un- 
fortunately not  all  our  readers  are  independent  of 
this  consideration.  In  Fig.  36  is  represented  one  of 
the  studs,  l,  the  plug,  m,  for  large  wheels,  the  sleeve, 
N,  with  feather,  by  which  the  two  wheels  mounted  on 
it  turn  together  as  one;  and  at  Fig.  37  are  represented 
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one  set,  A,  as  an  example  of  single,  and  B  of  double- 
geared  wheels.  I  have  omitted  the  cogs  for  ease  of 
draughtsmanship,  and  the  circles  represent  the  pitch 
circles,  or  points  of  contact  of  the  cogs.  In  each  case 
S  is  the  wheel  on  the  end  of  the  slide  rest  screw.  In 
the  first  case  the  proportional  rate  of  speed  is  between 
the  first  and  last  of  the  train.  This  is  always  the  case 
if  the  wheels  are  in  one  plane  simply  gearing  into  each 
other.  For  instance,  if  a  wheel  of  twenty  cogs  is  on 
the  mandrel,  and  one  of  sixty  cogs  on  the  slide  rest, 
the  speed  will  be  as  three  to  one.  Any  intermediate 
wheels  on  the  train,  of  whatever  size,  are  but  carriers, 
and  do  not  alter  that  rate.  One  such  idle  wheel  is 
commonly  needed,  or  the  result  would  be  a  left  hand 
screw  on  the  work.  There  is  not  much  difficulty  in 
reckoning  the  speeds  in  this  case,  and  several  service- 
able rates  may  be  thus  obtained.  The  calculation  is 
merely  modified  by  the  rate  of  pitch  of  the  slide-rest 
screw,  which  here  occupies  the  place  of  the  leading 
screw  of  a  self-acting  lathe.  If  the  screw  has  ten 
threads  to  the  inch,  and  the  gearing  is  arranged  to  give 
one  turn  of  the  mandrel  to  one  of  the  screw,  the  result 
will  be  a  copy  of  the  screw.  Put  a  twenty  on  the 
mandrel,  and  forty  on  the  screw,  and  the  result  will 
be  a  screw  of  twenty  to  the  inch.  Reverse  the  gears 
so  as  to  quicken  the  traverse  of  the  tool  instead  of 
reducing  it,  and  the  resulting  screw  will  have  but  five 
threads  to  the  inch.  I  shall  explain  the  composite 
gearing  in  a  later  page.  I  have  spoken  of  affixing  the 
first  wheel  to  the  mandrel,  but  have  not  yet  given 
details.  The  necessity  for  this  is  the  chief  drawback 
to  the  arrangement,  and  another  is  the  short  amount 
of  traverse  to  be  got  out  of  a  three-slide-rest,  even  when 
all  is  thus  fitted;  drawbacks  only  to  be  met  by  the 
device  of  a  leading  screw  which  shall  carry  the  rest 
itself  bodily  along  the  lathe  bed — thus  practically 
giving  it  an  extra  longitudinal  slide.  This,  however, 
which  converts  the  lathe  into  an  ordinary  self-acting 
one  need  not  be  enlarged  upon  here. 

If  in  fact  we  want  such  extended  traverse,  it  would 
be  very  foolish  to  rig  up  any  patchwork  contrivance, 
as  the  usual  arrangement  would  be  very  far  prefer- 
able. Moreover  as  the  Britannia  Company  make  a 
splendid  3  inch  screw-cutting  lathe  at  ^15,  and  will 
also  supply  any  separate  parts,  or  castings,  I  should 
be  the  last  to  recommend  a  makeshift.  But  for  limited 
traverse,  for  cutting  short  screws,  and  still  more  for 
cutting  spirals,  this  gearing,  from  a  cog-wheel  on  the 
mandrel,  proves  very  reliable  and  serviceable  ;  and 
for  short  cylindrical  work  no  hand-feeding  will  give 
so  good  a  result  as  a  tool  carried  forward  by  mechani- 
cal action.  The  usual  way  to  fix  the  first  wheel  to 
drive  the  train,  is  to  mount  it  on  the  back  of  a  special 
chuck,  upon  which  chuck  is  mounted— that  which 
carries  the    work.     In   an   ordinary  lathe,    with  the 


mandrel  working  through  a  collar,  and  resting  on  a 
back-centre,  this  is  the  only  way  to  manage  it,  unless 
it  be  possible  to  use  the  fixed  cog-wheels  of  a  lathe, 
with  back  action,  or  to  fix  a  permanent  cog-wheel 
upon  the  mandrel  just  in  front  of  the  pulley.  But 
there  is  then  a  difficulty  about  the  radial  arm,  and  the 
screw  of  the  slide-rest  would  need  to  be  inconveniently 
lengthened,  so  that  the  wheel  mounted  upon  the 
mandrel  might  be  brought  in  a  line  with  it.  It  is 
always  detrimental  to  good  work  to  mount  it  at  a 
distance  from  the  mandrel  nose,  and  therefore  the 
chuck  (called  the  spiral  chuck  when  duly  elaborated 
for  multiple  threads)  should  be  kept  as  compact  as 
possible,  and  for  a  great  deal  of  work  it  is  quite  pos- 
sible to  mount  the  wheel  on  an  ordinary  cup  or  other 
chuck — indeed,  each  may  be  turned  at  the  back  to  fit 
it,  and  a  feather  inserted ;  and  if  the  fit  is  good  even  the 
usual  nut  may  be  omitted,  as  the  wheels  cannot  by 
any  possibility  come  off.  But  it  must  fit  really  well, 
so  as  to  be  without  shake.  Any  of  the  wheels  of  1 
inch  bore  will  allow  of  such  fitting,  and  the  chucks 
supplied  with  a  3-inch  lathe  will  bear  to  be  turned 
down  to  1  inch  without  weakening  the  inside  screw, 
by  which  they  are  attached  to  the  mandrel.  The 
spiral  chuck  is  indeed  only  needed  when  the  screw,  or 
spiral  to  be  cut,  is  a  many-threaded  one.  It  is  con- 
sidered an  ornamental  chuck,  and  a  description  of  it 
will  be  added  hereafter.  At  present,  in  Fig.  38, 1  give 
two  sketches  of  chucks  —  a  cup  chuck,  with  wheel 
mounted  and  secured  by  a  nut,  and  a  taper  screw 
chuck,  in  which  this  nut  is  omitted.  There  is  gene- 
rally room  for  such  nut,  as  the  back  of  the  chuck 
behind  the  plate  is  about  1  inch  in  length,  and  the 
20-pitch  wheels  are  £  an  inch  thick,  and  might  very 
well  be,  for  this  light  work,  turned  down  to  f . 

It  may  probably  strike  some  of  my  readers  that 
instead  of  gearing  with  cog-wheels,  it  would  be  easier 
to  use  cords,  or  at  all  events  to  start  with  a  cord  from 
the  mandrel  pulley  (or  a  chuck  with  a  groove  in  it,  or 
a  pulley  fitted  over  the  chuck).  In  a  very  capital 
arrangement,  by  Mr.  Hines,  of  Norwich,  this  is  done, 
and  the  lathe  is,  by  means  of  a  special  long  slide 
fitted  on  in  front,  made  into  a  complete  self-acting  and 
screw-cutting  one.  But  the  cost  is  rather  high, 
almost  as  much  as  would  purchase  a  screw-cutting 
lathe  complete,  of  the  usual  form. 

Cords  answer  perfectly,  and  are  quite  silent  in 
action,  but  there  is  often  a  difficulty  in  keeping  up 
the  necessary  tension  to  prevent  slip.  As  the  radial 
arm  centres  on  the  mandrel,  its  rotation  would  not 
alter  the  tension  of  a  cord  on  the  mandrel  pulley  and 
first  stud  pulley  ;  but  for  each  ratio  of  speed  different 
sized  pulleys  are  needed  ;  and,  on  the  whole,  if  cords 
are  to  be  used  at  all,  there  is  a  far  easier  way  of  using 
them  by  the  introduction  of  the  overhead  shaft  and  its 
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pulleys.  Still  something  can  be  done  with  cords  in  the 
present  case,  if  preferred,  because  we  are  using  a  three- 
slide-rest,  so  that  the  setting-in  of  the  tool  will  not  alter 
the  tension.  The  advantage  is  that  all  will  be  home- 
made, including  change  wheels,  unless  it  is  considered 
easier  to  use  the  latter  as  well,  i.e.,  to  gear,  with  a 
cord,  the  mandrel  to  a  pulley  on  the  stud,  and  on  that 
same  stud  to  place  a  cog-wheel  to  gear  with  one  on 
the  slide-rest.  The  truth  is,  many  dodges  and  expe- 
dients fail  to  work  well  from  causes  not  foreseen  at 
the  time,  and  in  this  case  there  is  no  room  to  spare,  and 
pulleys  and  cords  are  less  compact  as  an  arrangement 
than  cog-wheels.  Hence,  as  I  may  probably  be  able 
to  show  by-and-by,  cords  are  more  suited  for  use  with 
an  overhead  apparatus,  where  one  of  the  pulleys  is 
adjustable,  and  can  be  brought  over  the  slide-rest, 
even  when  it  is  at  the  end  of  the  bed  furthest  from  the 
mandrel.  With  cog-wheels,  which  are,  in  other 
respects  more  reliable,  we  must  have  the  rest  very 
near  the  headstock,  unless  we  unduly  extend  the  screw 
by  a  rod,  which  then  needs  a  special  support.  All 
these  points  have  to  be  considered  and  duly  weighed, 
and  careful  measurements  taken  before  any  decision 
is  arrived  at,  as  to  the  advisability  of  gear-wheels.  If, 
however,  it  is  decided  to  have  them,  the  preceding 
directions  will,  I  think,  suffice  for  the  amateur  lathe 
builder. 

{To  be  continued) 
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NECESSARY    TOOLS    AND    APPLIANCES 
OPERATIONS  IN  FORGING, 

CHANCE  inspection  of  a  village  forge 
reveals  to  the  eye  of  the  visitor  a  some- 
what uninviting  spectacle.  It  is  not 
"  dirt,"  if  we  take  Lord  Palmerston's 
definition  of  it,  for  it  is  not  "matter  in 
the  wrong  place."  The  smithy  dust,  of  whatever  it  is 
composed,  is  in  its  home  upon  the  floor  of  the  shop, 
and  holds  lawful  possession  thereof.  But  black,  ugly, 
and  uninviting  a  forge  certainly  is,  and  consequently 
there  are  but  few  amateur  aspirants  to  the  trade  of 
the  smithy.  Moreover,  to  the  untutored  eye,  forging 
appears  a  very  simple  process.  Heat  the  iron  and 
hammer  it  well,  appears  to  sum  up  in  one  sentence 
the  whole  secret  of  the  blacksmith's  art.  If  it  were 
so,  we  might  with  advantage  to  ourselves,  and  without 
loss  to  our  readers,  lay  down  the  pen  which  we  have 
taken  up,  and  leave  the  amateur  blacksmith  to  heat 
and  hammer  to  his  heart's  content,  and  to  his  arm's 
very  speedy  discontent.     But  in  point  of  fact,  it   is 


easier  to  become  a  good  carpenter  or  turner  than  to 
become  skilful  in  the  use  of  the  forge  ;  and  there  are 
few  trades  which  demand  a  more  zealous  apprentice- 
ship. Let  the  reader  who  has  never  tried,  bribe  with 
a  shilling  the  nearest  blacksmith  to  let  him  make  a 
nail,  or  square  up  with  the  hammer  a  round  bar  of 
iron,  or  any  other  apparently  simple  job.  The  result 
will  certainly  take  the  conceit  out  of  him,  and  teach 
him  that  the  art  of  forging  does  not  come  by  nature, 
any  more  than  the  art  of  reading  and  writing. 

Few,  perhaps,  of  our  readers  have  failed  to  watch 
the  blacksmith  weld  two  pieces  of  iron  together.  He 
apparently  does  no  more  than  to  bevel  off  roughly  the 
ends  of  the  two  pieces,  after  having  heated  them  to  a 
dull  red,  and  then — having  returned  them  to  the  fire 
till  they  spit  and  splutter,  and  make  fireworks — he 
lays  them  one  on  the  other,  and  hammers  them  till 
they  unite.  Quite  so  !  yet  a  novice  will  find  his  iron 
get  shorter  and  shorter  by  repeated  failures,  and  in 
all  probability  will  at  last  find  that  the  union  which 
he  sought  to  achieve,  is  but  a  delusion  and  a 
fallacy. 

Let  us  examine  the  causes  of  difficulty  which 
beset  the  learner,  and  see  whether  we  can  get  rid  of 
them.  In  the  first  place,  an  amateur  should  get  a 
portable  forge,  as  most  convenient  for  the  light  work 
which  he  is  likely  to  undertake,  and  those  with  a  fan 
instead  of  a  bellows,  appear  to  be  generally  pre- 
ferred ;  but  either  will  answer.  They  cost  from  about 
50s.  to  £1,  according  to  size.  The  small  ones  have 
not  a  water  trough  attached,  but  its  place  is  easily 
supplied.  Several  firms  advertise  them  in  the  various 
mechanical  papers  and  periodicals,  and  there  is  ample 
choice.  Not  being  specially  made  for  amateurs,  they  are 
all  about  equally  good,  and  fit  for  the  work  demanded 
of  them.  The  next  requisite  is  an  anvil,  and  I  think 
the  American  one  sold  by  Churchill  and  Co.,  with  vice 
chaps  attached,  is  the  perfection  of  one  for  amateur's 
work  ;  it  costs  22s.  6d.,  if  of  40  lbs.  weight.  An 
improved  one  at  25  s.  is  given  here,  Fig.  1,  from 
Churchill  and  Co.'s  catalogue,  with  the  annexed  descrip- 
tion of  its  arrangement.  Even  where  no  smithy  work 
is  done,  it  would  serve  many  useful  purposes  in  an 
amateur's  workshop.  For  holding  wood,  for  instance, 
to  be  sawn  across,  even  of  seven  inches  diameter, 
nothing  could  be  more  serviceable.  It  is,  however,  I 
may  note,  a  light  anvil  suited  only  for  light  work,  but 
it  appears  to  be  the  heaviest  of  that  kind  that  is  made. 
Ordinary  anvils  are  sold  at  prices  varying  with  their 
weight,  and,  if  preferred,  I  would  advise  one  of  at  least 
80  lbs.  These  cost  30s.  per  cwt.  at  Melhuish  and 
Sons',  a  very  good  place  to  get  both  forges  and  tools. 
All  smith's  tools,  such  as  tongs,  swages,  fullers,  etc., 
are  sold  by  weight,  and  are  very  inexpensive.  A  large 
supply  is  not  needed.     The  list  may  comprise  : — For- 
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table  forge;  hand  hammer;  anvil,  with  chisel  attached; 
swages  ;  fullers  ;  top  and  bottom  tools  for  bolts, 
etc.;  tongs,  two  or  three  pairs,  straight  and  bent; 
chisels  and  punches ;  heading  iron  for  nails,  bolts,  and 
rivets. 

An  amateur's  work  will  chiefly  be,  we  presume,  in 
connection  with  his  lathe,  such  as  making  tools  and 
drills,  lathe  carriers  and  clamps 
for  the  face-plate,  with  small  bolts 
and  such  other  light  work  as  will  not 
require  the  services  of  a  striker  or 
assistant,  but  which  the  hand  ham- 
mer and  single-handed  tools  will 
suffice  to  produce.  We  hardly  advise 
him  to  attempt  more  than  this,  any 
more  than  we  should  advise  him  to 
take  up  the  fabrication  of  horse-shoes.  The  first  con- 
sideration is  the  fire,  and  for  this  a  special  coal  is  needed, 
free  from  sulphur,  because  sulphur  combines  with 
metals  when  at  a  high  temperature,  and  forms  a  com- 
pound known  to  chemists  as  a  sulphide  or  sulphuret. 
Sulphide  of  iron,  which  is  formed  when  impure  coal 
is  used,  is  so  brittle  that  it  can  be  powdered  under  the 
hammer.  It  is  often  the 
presence  of  sulphur  in 
the  coal  which  prevents 
the  amateur  from  weld- 
ing two  pieces  of  iron, 
or  drawing  down  a  rod 
of  iron  to  a  point.  In- 
stead of  merely  soften- 
ing and  becoming  pasty 
and  malleable,  it  be- 
comes short  and  brittle, 
and  is  burnt,  and  alto- 
gether useless.  Most 
coal-merchants  keep  the 
proper  kind  of  coal,  but 
it  must  be  specially 
asked  for.  Sulphur 
usually  manifests  its 
objectionable  presence 
by  blue  flames ;  and, 
although,  after  a  while 
a  part  of  it  becomes  dis- 
sipated into  gas,  the 
residue  is  still  there,  lurking  in  ambush  to  seize  upon 
the  iron  which  will  become  its  victim  as  soon  as  it  is 
sufficiently  hot  to  form  a  compound  with  it.  The  best 
of  all  fuels  for  forging  is  wood  charcoal,  but  it  is 
much  more  used  abroad  than  in  England.  Indeed, 
except  in  the  Forest  of  Dean,  where  it  is  used  for 
smelting  iron  to  be  used  for  wire,  and  in  the  New 
Forest,  charcoal  is  not  now  at  all  easy  to  obtain,  and 
many  parts  of  England  are  wholly  without  it.    Still, 


ANVIL  AND  VICE  COMBINED. 


FIG.  3.— SMITH'S  ANVIL,  AND  TOOLS  USED  IN  SMITHING, 


if  you  can  procure  it,  by  all  means  do  so,  especially 
for  tool  making,  or  for  brazing  small  articles. 

There  are  certain  special  operations  which  maybe 
called  introductory,  of  which  the  first  is  drawing  down 
or  reducing  the  size  of  a  bit  of  iron.  It  appears  very 
easy  when  we  watch  a  smith  at  work,  but  is  very  diffi- 
cult until  practice  has  given  the  necessary  skill. 
Perhaps  as  simple  a  job  as  any  for 
a  commencement,  is  a  stay-nail  or 
holdfast,  Fig.  2.  It  consists  of  the 
tapered  shank  B,  heel  A,  and  flat 
part  C,  which  has  one  or  two  holes 
in  it  for  nails  or  screws.  It  may  be 
made  of  round  or  flat  bar,  but  we 
will  use  the  latter,  and  as  tongs  are 
at  first  difficult  to  manipulate,  we 
can  use  a  bar  long  enough  to  be  held  in  the  hand. 
Heat  to  a  bright  red,  or  even  white  heat,  and  lay  it, 
not  flat,  but  at  an  angle  upon  the  anvil,  so  that  about 
two  inches  may  overhang  the  edge  furthest  from  you, 
as  A  b,  Fig.  3.  Strike  just  where  the  iron  overlaps, 
and  after  each  blow  draw  the  iron  towards  you.  If 
the  bar  is  hit  beyond  the  anvil,  it  will  be  only  bent ; 

if  on  the  near  side,  it 
will  jar  the  hand.  The 
blow  must  fall  exactly 
over  the  edge  of  the 
anvil,  which  will  indent 
it  like  C,  but  as  it  is 
pulled  back,  the  succes- 
sion of  such  dents  will 
elongate  it,  while  they 
at  the  same  time  rapidly 
disappear  under  the 
quickly-recurring  blows. 
The  same  operation  is 
needed  on  the  sides,  i.e., 
it  is  done  on  two  sides 
out  of  four,  the  iron 
being  given  half  a  turn 
over,  and  back  again 
after  the  strokes,  so  as 
to  subject  all  parts  alike 
to  the  action  of  the 
hammer  and  anvil. 
There  is  no  need  to 
hammer  successively  all  four  sides,  until  the  main 
part  of  the  work  is  done,  but  only  two  adjacent  ones, 
as  the  anvil  acts  on  the  other  two  almost  as  a  second 
hammer.  To  give  exactly  the  half  turn  to  the  iron,  is 
at  first  the  main  difficulty.  The  beginner  is  sure  to 
turn  it  too  far  or  not  far  enough,  and  the  result  is,  that 
he  has  the  mortification  of  seeing  his  work  get  twisted 
and  out  of  shape.  It  is  good  practice,  therefore,  as 
stated,  to  try  merely  to  square   a  round  bar,  without 
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also  drawing  it  down  to  a  smaller  size.  However,  as 
we  have  entered  upon  the  twofold  operation,  it  must 
be  carried  out.  When,  therefore,  in  spite  of  some 
amount  of  twisting,  the  bar  assumes  an  elongated  and 
roughly  pointed  form,  it  may  be  laid  flat  upon  the 
anvil  (having  been  re-heated),  and  the  point  finished 
with  a  few  steady  and  well-directed  blows.  Now,  with 
regard  to  such  re-heating,  it  is  always  better  not  to 
resort  to  it  if  it  can  be  avoided ;  but  a  tyro  cannot  do 
at  a  single  heat  what  the  experienced  workman  will 
manage  with  ease.  Iron  must  not  be  hammered  cold, 
or  it  will  split  and  laminate,  hence  the  old  proverb, 
"  Strike  while  your  iron  is  hot."  Steel,  on  the  other 
hand,  may  with  advantage  be  hammered  until  nearly 
cold,  and  must  always  be  worked  at  as  low  a  heat  as 
possible.  A  white  heat  quickly  destroys  it  by  burning, 
and  once  deteriorated,  its  quality  cannot  be  re- 
covered. 

The  next  operation  will  be  the  formation  of  the 
heel  a,  Fig.  2,  which 
is  to  receive  the 
blows  of  the  ham- 
mer in  driving  it 
into  a  wall.  This 
is  prepared  for  in 
drawing  down  the 
iron  by  so  ham- 
mering    its     sides 


blow  now  and  then  if  it  appears  to  spread  unevenly. 
Sometimes  with  a  thick  bit  of  iron,  a  nick,  c,  Fig.  5,  is 
cut  by  a  blow  of  a  chisel  or  a  fuller,  A,  or  B,  to  give 
a  start  to  the  heel,  and  the  iron  while  hot  is  bent 
down  like  D,  while  the  heel  is  shaped  and  again  bent 
out  and  flattened  down.  In  fact,  even  in  making 
such  a  simple  article  as  this,  different  workmen  will 
not  follow  the  same  course  in  all  details. 

I  may  here  mention  that  a  learner  is  almost  sure 
to  waste  material  by  cutting  his  iron  too  long  for  the 
job  in  hand,  forgetting  how  it  is  always  lengthened 
by  hammering  and  drawing  it  down.  It  may  generally 


FIG.  4. — HEEL  OF  HOLD 
FAST  OVERLAPPING 
ANVIL. 


FIG.     2. — DIAGRAM    SHOWING 

CONSTRUCTION  OF  STAY  NAIL 

OR  HOLDFAST. 


FIG.  5. — CHISELS  OR  FULLERS  FOR  NICKING  AND  CUTTING  IRON. 

at  that  part,  as  to  give  it  somewhat  the  form  of  Fig. 
2,  D ;  but  to  complete  and  make  a  satisfactory  job  of 
it,  it  now  becomes  almost  a  matter  of  necessity  to 
cut  off  the  bar,  and  use  the  tongs,  as  we  now  need  to 
hold  the  pointed  end.  This  cutting  off  is  done  by 
laving  the  iron  across  the  chisel  fixed  in  the  anvil, 
and  striking  it,  when  it  will  be  quickly  notched  deeply 
enough  to  break  off  entirely  under  a  slight  blow.  It 
must  now  be  seized  in  the  tongs,  and  the  opposite 
end  heated,  and  the  heel  made  to  overlap  the 
anvil,  Fig.  4,  only  at  first  it  should  not  lie  flat,  but  as 
it  was  placed  to  draw  it  down,  and  it  should  in  fact 
be  worked  in  the  same  way,  but  not  now  hammered 
on  the  sides  as  well  as  on  the  top,  except  a  chance 


be  cut  to  about 
half  the  length 
of  the  finished 
article.  The  hand 
chisels  and  fullers 
are  for  the  most 
part  held  in 
handles  made  ot 
hazel  rods  twisted 
round  them  once,  and  then  held  together  by  an 
iron  ring  slipped  over  the  ends.  Held  thus,  they 
do  not  jar  the  hand  as  they  would  do  with  a 
solid  handle,  while  at  the  same  time  the  hand  is 
kept  out  of  danger  from  both  the  hammer  and 
heated  iron.  The  rods  are  held  over  the  fire  at 
their  middle  part  until  softened,  and  are  then  twisted 
and  turned  round  the  chisel,  which  has  a  rough 
groove  on  purpose  to  receive  them.  Once  cold  and 
dry,  the  rods  have  no  tendency  to  uncoil.  Punches 
for  making  holes  and  drifts  are  similarly  held  if  of 
large  size,  but  they  are  then  held  in  position  by  the 
hammer-man  and  driven  by  the  striker,  as  his  as- 
sistant is  called,  who  wields  a  heavy  hammer  called  a 
sledge,  with  a  very  long  handle.  The  amateur  is 
hardly  likely  to  call  in  the  services  of  an  assistant, 
and  will  have  often  to  contrive  special  means  to  hold 
his  work,  and  leave  both  hands  free.  The  anvil  with 
vice  attached,  will  for  this  very  reason,  be  found 
specially  handy.     There  is  no  further  work  needed 
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upon  the  stay-nail,  except  to  punch  the  holes  for 
screws — a  very  simple  job.  For  this  a  plain  steel 
punch  about  six  or  eight  inches  long  is  used,  generally 
made  out  of  an  old  file,  and  this  is  held  in  the  hand 
without  the  intervention  of  the  hazel-rod  handle.  The 
work  is  laid  over  a  hole  in  a  block  of  iron,  or  over  a 
hole  in  the  anvil  itself,  and  the  punch  driven  through 
while  the  iron  is  red  hot,  at  one  blow,  the  hole  being 
dressed  by  a  blow  or  two  of  the  hammer  to  lay  down 
the  burr  thrown  up  by  the  punch,  and  the 
countersinking  is  done  by  a  second  punch  with  a  blunt 
conical  point.  The  stay-nail  is  now  taken  to  the  vice 
to  be  cleaned  off  by  a  file,  the  edges  being  slightly 
bevelled  and  brightened,  and  a  few  touches,  if  neces- 
sary, given  to  the  point.  The  novice  will  in  this  case 
be  glad  to  resort  to  the  file  to  take  off  various  evidences 
of  his  want  of  skill,  but  the  practised  smith,  accus- 
tomed to  wield  the  hammer  as  the  chief  instrument  of 
his  trade,  will  seldom  need  to  do  more  with  the  file 
than  just  to  bevel  edges,  and  take  off  a  little  of  the 
outer  scale.  However,  if  our  imaginary  pupil  has 
made  even  a  tolerable  imitation  of  an  ordinary  hold- 
fast, and  has  not  actually  burnt  his  iron,  he  may  con- 
gratulate himself,  for  he  may  depend  on  burning,  or 
spoiling  in  other  ways,  many  a  bit  of  iron  and  steel 
before  attaining  proficiency. 

{To  be  continued!) 
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-RE-POLISHING— 


-THE  FINISH— DEAD  POLISHING- 
POLISHING  FLOORS, 
AHOGANY.— The  work  should  now  stand 
at  least  a  couple  of  days  to  allow  for 
sinking,  although  not  absolutely  neces- 
sary. The  job  should  now  be  filled  up 
complete.  Then  go  all  over  it  very  care- 
fully with  very  old  glass-paper  ;  there  should  be  no 
roughness  of  the  wood  to  require  papering  now,  only 
the  roughness  of  the  polish  and  varnish,  and  this 
should  be  done  as  lightly  as  possible — on  no  account 
must  there  be  any  edges  or  corners  rubbed  off.  Now 
moisten  the  clear  polish-rubber  with  clear  (not  red) 
polish,  and  set  to  work  very  deliberately  to  "body  up" 
for  the  finish.  Each  stroke  of  the  rubber  must  be 
made  to  tell,  and  must  be  firmly  pressed  to  the  work. 
The  object  now  is  to  clear  the  oil  out  as  much  as  pos- 
sible— this  will  appear  by  the  cloudiness  clearing  off — 
leaving  the  surface  bright  and  clear.  Persevere  until 
the  work  retains  its  brightness.  Then  pass  the  hand 
over  the  job  to  see  if  it  will  mark  ;  if  it  does,  persist 
with  the  rubber,  using  it  very  dry,  without  oil,  and 


with  a  firm,  smooth,  even  pressure,  without  hurry,  until 
it  will  not  take  the  impression  of  a  warm  hand  laid 
upon  it.  Of  course,  when  this  result  is  obtained, 
there  ought  to  be  a  sufficient  body  of  polish  on  ;  if  so, 
the  surface  of  our  job  will  be  as  bright  and  smooth  as 
a  mirror,  and  there  will  be  no  dull  spots  on  it.  If  there 
are  any  spots,  even  the  size  of  a  pin's  point,  there  is 
not  enough  on — or,  in  other  words,  the  grain  of  the 
wood  is  not  perfectly  filled  up — and  more  must  be 
used  until  that  result  is  obtained.  Let  the  job  stand 
awhile  to  see  if  it  will  sink  any  more,  and  if  it  should 
it  must  be  papered  down  and  bodied  up  again.  Of 
course,  if  the  work  is  done  right  at  first,  it  will  not 
require  all  this  overlooking,  but,  as  amateurs  are  likely 
to  make  mistakes,  I  try  to  set  them  right  in  all  points. 

As  the  shine  seems  to  come  on  the  job,  elongate 
the  circles  of  the  rubber,  until,  at  the  last,  it  is  rubbed 
right  across  the  job,  straight  way  of  the  grain.  Parts 
that  have  been  varnished  may  require  the  lines  picked 
out ;  if  so,  this  should  now  be  done  with  a  pencil 
brush,  which  can  be  bought  for  one  penny. 

Now  take  the  glaze-rubber,  shaped  in  the  same 
manner  as  all  the  other  rubbers,  and  moisten  it  with 
glaze,  not  too  wet  at  first,  and  pass  it  over  those  parts 
which  have  been  varnished,  without  oil.  This  rubber 
must  not  be  worked  backward  and  forward,  and  not  in  a 
circle,  but  must  be  passed  straightly  upon  the  work, 
which  must  have  two  or  three  minutes  to  harden 
before  being  touched  the  second  time.  This  must  be 
done  several  times  with  a  dry  rubber  held  firmly  until 
a  hard  dry  shine  is  obtained.  Then  make  the  rubber 
quite  wet,  and  go  over  it  once  for  the  finish,  holding 
the  rubber  as  lightly  as  possible.  Try  to  pass  it 
along  like  a  breath,  but  do  not  touch  the  work  un- 
equally, nor  let  the  calico  wrinkle  over  the  face  of 
the  rubber,  as  either  mishap  would  spoil  the  job,  which 
would  require  papering  down  and  finishing  again. 

While  the  glaze  is  drying,  prepare  the  spirit  rubber 
in  the  same  manner  as  the  others,  with  flannel  and  old 
calico,  but  do  not  make  it  wet,  do  not  even  put  enough  on 
to  make  it  feel  damp,  upon  no  account  may  oil  be  used 
on  it.  Do  not  attempt  to  use  spirit  on  glazed  work  ; 
or,  at  all  events,  not  for  two  days  after  glazing.  The 
use  of  the  spirit  rubber  is  to  kill  the  oil  that  remains 
in  the  work,  and  to  level  any  little  inequalities  that 
were  too  fine  for  the  paper  to  touch  at  any  period  of 
the  process,  or  which  may  have  been  made  by 
the  polish  rubber  after  the  last  papering.  Therefore, 
use  it  lightly  and  rather  briskly,  as,  if  it  remains  too 
long  in  one  place,  it  will  soften  the  shellac  and  break 
it  up  in  patches.  Do  not  moisten  the  rubber  again  while 
it  is  possible  to  see  a  line  on  the  work  as  the  rubber 
passes  along,  and  then  put  only  a  few  drops  of  spirit 
on.  Use  it  the  straight  way  of  the  grain,  the  full  width 
of  the  job,  if  practicable.     Should  it  work  at  all  stiff 
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or  sticky,  just  breathe  on  the  face  of  the  work  or  the 
rubber ;  this  will  ease  the  spirit  rubber  in  the  same 
manner  that  oil  does  the  polish  rubber.  When  the 
oil  is  completely  worked  out,  it  will  not  be  possible 
to  mark  our  polish  with  anything  cooler  than  a  hot 
dinner  plate;  test  it  by  pressing  the  hand  upon  it, 
if  there  is  no  oil  left,  the  moisture  from  the  hand  will 
fly  off,  like  breath  off  a  polished  steel  surface.  Our 
job  is  now  finished,  and  this,  our  first,  I  hope  will 
give  satisfaction  to  all  concerned. 

Walnut. — As  before  explained,  walnut  is  easier  to 
do,  because  all  the  matching  up  is  done  in  the  stain- 
ing, so  that,  with  the  exception  that  the  polish  and 
varnish  are  not  coloured,  the  process  is  exactly  the  same 
as  for  mahogany,  viz.:  Staining,  filling  in  (not  neces- 
sary unless  very  open  grain),  oiling,  fadding  in,  coating 
with  varnish  (if  any  is  used),  bodying  up,  finish. 
Black,  or  American,  walnut  is  now  very  often  "  dead- 
polished."  This  process  is  exactly  the  same  for  all 
woods,  natural  or  stained.  The  work  must  be  done 
entirely  with  the  rubber,  and  "  spirited  off,"  as  de- 
scribed for  mahogany,  no  varnish  whatever  being 
used.  It  may  seem  a  lot  of  work  to  bring  the  shine 
up  to  such  perfection  only  to  dull  it  down  again,  but 
no  other  way  will  answer,  as  the  polish  will  not  stand. 
Indeed,  it  is  more  essential  that  dead  polishing  should 
be  done  right  at  first,  as  it  has  to  be  done  all  over 
again  if  it  is  dulled  down  before  being  properly  finished. 
When  "spirited  off,"  it  is  dulled  down  with  finely- 
powdered  pumice-stone  specially  prepared  for  the 
purpose  (to  be  obtained  at  most  polish  shops)  applied 
lightly  with  a  camel-hair  brush  until  the  brightness  is 
completely  gone.  Rub  the  dust  off  with  a  soft  duster, 
and  if  it  comes  up  shiny  give  it  some  more  pumice. 
I  give  a  list  of  articles  supplied  by  Messrs.  Gedge  and 
Co.,  Manufacturers  of  French  Polishes,  Varnishes,  etc., 
90,  St.  John  St.,  Clerkenwell,  which  I  can  recommend. 


POLISHES. 

Gal. 

Orange  and  Dark 
Button 

}   6/6 

Dark  Transparent 

•      9/- 

Ebony  Black  Polish   .. 

-      9'" 

Red       

.     10/- 

White 

.       8,6 

Do.     Transparent    .. 

.     10/- 

Finish 

-        4- 

Glaze     

10- 

Naphtha           

■       7- 

Naphtha  Spirit 

■      5/- 

Methylated  do. 

4  - 

VARNISHES. 

White  Hard     

•      7- 

Brown   ...         

.       8/- 

Ebony  Black 

9- 

Pianoforte        

•       9/- 

Transparent     ... 

12- 

Naphtha          

•       8/- 

Mastic 

.     60/. 

French  Leather 

■     24/- 

Photographic 

•     14/- 

Oak       

•       8/- 

Carriage          

.     12/. 

Copal 

•     12- 

Quick  Drying  Cabinet 

Black  Japan     

Brunswick  Black 

Berlin  Black     

Transpt.  paper  Varnish 

Gold  Size  

Patent  Knotting 

LACQUERS. 
Pale  and  Mathematical 
Brown  and  French 
Orange  and  Green 
Red  and  Ormolu 
Colourless  &Telegraph, 
etc. 

STAINS. 

Oak       

Walnut 

Mahogany        

French  Black 


OILS, 

Linseed 

Lard      

Machine 
Turpentine 


ETC. 


Gal. 
10/6 
12  - 

6/- 
12  - 

7/6 
10/- 


12/- 


4/6 
4/6 
8/- 

4/6 

2/9 
4/9 

4/6 


GUMS,  etc. 

lb. 

Shellac,  Orange 

...       1/9 

, ,       Garnet 

...       1/4 

Button 

...1/6,1/9 

White 

...       1/6 

Seedlac 

...       1/6 

Sandrac 

...       1/6 

Mastic 

...       8/- 

Benjamin 

-3/-  3/6 

Thus      

...      8d. 

Dragon's  Blood 

...       3/- 

Arabic 

...       1/- 

Dragon 

...       4/- 

lb. 

Ammonia         1/- 

Do.       Liquid  880...    iod. 
Bichromate  of  Potash        1/. 


Red  Sanders    ... 

..     4d. 

Alkanet  Root  ... 

..     8d. 

Bees  Wax 

..I/-   2/. 

Oxalic  Acid 

..          V- 

Gas  Black 

..       16/. 

COLOURS. 

Vermilions 

■•         4/- 

Ultramarines  ... 

..      1/6 

Chromes,  etc.,  etc.     . 

•■1/4.2/ 

Stains  made  for  floors,  etc.,  any  colour. 

Light  Wood;. — White  oak,  silver  birch,  ash,  pine, 
cherrywood,  etc.,  require  careful  handling,  as,  should 
they  get  dirty,  it  will  spoil  them.  The  finishing,  the 
process  is  the  same,  but  white  polish,  and  varnish 
are  used,  if  any. 

Ebonizing. — Mix  gas  black  with  the  plaster  when 
filling  in.  Use  garnet  polish  mixed  with  gas  black  for 
the  polishing,  and  if  varnish  is  used,  it  must  also  be 
mixed  with  gas  black.  Do  not  put  too  much  black  in 
at  once,  as  it  will  make  the  job  thick.  The  process  is 
the  same  as  for  mahogany,  and  no  varnish  may  be 
used.     If  it  is  intended  to  dull  shine  it. 

To  re-polish  a  job,  it  is  first  necessary  to  wash  all 
dirt  and  grease  off.  To  do  this  effectually,  we  must 
have  some  soda,  but  it  must  not  be  used  too  strong, 
or  it  will  break  up  all  the  polish  already  on.  Try  a 
teaspoonful  of  soda  to  half  a  gallon  of  water ;  and,  if 
the  dirt  can  be  moved  by  that,  do  not  use  more  soda, 
but  rather  give  it  a  little  more  rubbing,  as  it  is  impor- 
tant that  the  polish  already  on  should  not  be  rotted  by 
the  action  of  the  soda,  as  it  would  be  if  used  too 
strong.  If  there  are  any  repairs  to  do  they  should  now 
be  done,  and  pieces  let  in  should  be  stained  to  match, 
and  bodied  up  with  polish.  Now  wipe  all  over  with  the 
dry  oil-rag  to  take  off  marks  of  the  soda  water,  paper 
all  over,  body  up  with  polish,  touch  up  bruises  and 
repairs  with  polish  or  varnish  coloured  to  match  them 
up,  rub  down,  and  finish  as  described  for  mahogany. 

To  Polish  Floors. — Stain  with  any  of  the  stains 
described  in  these  papers,  and  if  a  border  or  pattern 
is  required,  make  a  stencil  by  cutting  a  pattern  out  of 
brown  paper,  give  it  five  or  six  coats  of  varnish,  and 
let  it  dry,  it  will  last  for  years,  for  the  stain  cannot 
touch  it,  and  is  better  than  zinc,  as  it  can  be  bent 
into  any  corner  of  the  room.  A  light  stained  floor 
with  a  dark  pattern  is  effective  and  easy,  as  the  floor 
can  be  stained  all  over,  and  when  quite  dry  the  dark 
pattern  can  be  stained  over  it.  When  dry,  give  the 
stain  two  coats  of  hot  size,  and  then  polish  with  the 
wax,  as  described  in  last  chapter.  If  time  is  a  con- 
sideration, apply  one  or  two  coats  of  varnish,  well 
rubbed  down  with  glass-paper,  and  polished  over. 

With  this  I  bring  my  instructions  on  French 
Polishing,  etc.,  to  a  conclusion. 
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VELOCIPEDES  : 

THEIR  CONSTRUCTION   AND   USE. 
By  A.  STEPHENSON. 


-THE  BICYCLE— FRONT  FORK,  ETC. 

AVING  in  last  paper  described  the 
construction  of  the  Bicycle  driving- 
wheel,  with  its  hub  and  cranks,  we 
have  now  to  notice  the  fork  for  that 
wheel  (designated  the  front  fork) ;  with 
its  head,  handle  bar,  break,  etc. 

Again  let  me  remark  that  I  am  describing  the 
machine  as  I,  an  amateur,  constructed  it,  and  not  as 
the  latest  and  highest  class  of  machine  is  constructed. 
A  glance  at  the  details  of  head,  etc.,  in  the  accom- 
panying illustrations,  will  show  that  there  is  a 
considerable  difference  in  form  between  my  pro- 
duction and  the  very  latest  ;  yet,  though  not  so  elegant, 
perhaps  it  is  not  inelegant ;  and  I  am  not  prepared 
to  admit  that  it  is  not  as  rigid  and  durable  as  the  very 
best.  Indeed,  it  has  stood  an  amount  of  rough  and 
tumble  that  would  have  settled  for  good  most  of  the 
more  elegant  and  flimsy  constructions  of  bicycle 
heads. 

In  the  more  recent  forms  of  bicycle  heads,  the 
head  and  forks  are  in  one  forging,  usually  some  three 
or  four  inches  of  the  fork  sides  being  attached  to  the 
head,  as  in  Fig.  24  ;  the  fork  sides  of  any  required 
length  being  welded,  or,  if  hollow,  brazed  to  the 
stump  end.  The  head  itself  is  a  sort  of  tube  with  the 
one  side  cut  open  to  receive  the  neck  or  upper  part  of 
the  backbone.  Fig.  25  is  a  section  of  this  hollow  head. 
The  backbone  is  attached  to  the  front  fork  by  inserting 
its  neck  in  this  long  slit,  Fig.  24,  and  the  neck,  being 
centred  top  and  bottom,  is  held  in  place  by  a  screw  or 
pin  passing  down  through  the  top  of  the  head.  It  is 
at  this  point,  namely,  the  junction  of  the  backbone 
with  the  fork,  that  the  greatest  strain  or  leverage  is 
experienced  in  using  the  machine.  To  keep  the  two 
parts  sufficiently  rigid,  the  pin  has  to  be  screwed  down 
tightly  and  fixed  there  with  a  jamb  nut,  from  which  it 
will  be  obvious  that  the  tendency  is  to  wrench  the 
head  asunder  at  the  weakest  part,  namely,  at  the  thin 
edges  of  the  opening,  see  Fig.  25.  Again,  when  the 
weight  of  the  rider  is  added,  this  tendency  is  immensely 
increased,  and  a  rupture,  generally  on  the  line  A  B, 
Fig.  24,  is  not  uncommon;  indeed,  I  have  two  forks  by 
me  at  this  moment  torn  up  at  that  very  place,  whose 
heads  are  entirely  useless.  On  the  other  hand,  I 
can  say  that  I  have  never  known  a  head  of  the  older 
pattern,  such  as  is  shown  in  Figs.  17  and  iS,  to  have 
given  way  in  the  manner  described  above. 

Its  mechanical  construction  is,    I  think,   better  ; 


and  it  is  obviously  easier  for  the  amateur  to  construct, 
as  he  may  make  and  fit  the  parts  himself;  whereas, 
>n  the  other  case,  he  must  of  necessity  buy  a  complete 
stamping  or  forging  of  a  head — thus,  in  a  measure, 
constituting  himself  only  the  fitter,  not  the  maker  of 
the  machine. 

It  will  be  seen  from  Fig.  18  that  our  head  is  com- 
posed of  a  rectangular  frame,  with  the  fork  sides 
running  up  to  the  top.  This  frame  is  a  malleable 
casting.  Fig.  23,  A,  B,  c,  will  give  a  distinct  idea  of  its 
form.  A  shows  the  side  as  in  Fig.  18,  B  the  edge,  and 
C  the  top.  It  is  5£  inches  long  and  2^  broad  (the 
fork  sides  not  included),  and  if  inches  on  the  sides  B. 
The  top  and  bottom  are  each  ^  inch  thick,  and  the 
sides  ;  inch.  The  top  and  bottom  are  further  thick- 
ened by  circular  pieces  \  inch  thick,  for  the  centres  of 
the  neck.  The  lugs,  L,  L,  in  C,  are  I  inch  in  diameter 
and  I  thick  in  the  direction  of  the  handle  bar  for 
which  they  are  bored  out. 

A  pattern  has  to  be  made  for  this  frame  ;  the 
casting  (steel)  undergoes  the  malleabling  process, 
and  when  this  is  properly  done  it  is  quite  equal  in 
toughness  and  strength  to  a  forging.  This  frame  is 
filed  up  and  bored  for  the  set  pin  and  handle  bar,  also 
countersunk  for  the  lower  end  of  the  neck  ;  then  the 
fork  sides,  which  are  made  the  full  breadth  of  the 
frame  sides,  are  fitted  to  the  frame  and  riveted,  as 
shown  in  Fig.  18,  and  then  brazed,  which,  when  well 
done,  makes  the  whole  equal  to  one  piece.  The  fork 
sides  at  top  are  nearly  §  inch  thick,  and  are  flat  till 
they  reach  the  bottom  of  the  frame ;  below  this  they 
are  flat  on  the  inside  all  the  way  down  to  the  bearings, 
but  the  outsides,  as  at  A,  are  rounded,  as  shown  in 
section  in  B,  Fig.  18. 

In  finishing  up  the  head  with  the  file,  a  consider- 
able chamfer  is  taken  off  the  inner  edges  of  the  head 
or  frame,  and  also  on  the  outer  edges  of  the  fork  sides. 
It  helps  the  appearance,  and  lightens  the  stuff  a  little. 
The  manner  of  fixing  the  bearings,  shown  in  last 
paper,  will  be  seen  by  reference  to  Figs.  20  A,  20  B. 
The  fork  ends  are  thickened  sufficiently  to  receive  a 
j  inch  hole,  and  a  short  slot  is  made  to  receive  the 
snug  on  the  bearing,  the  two  being  hinged  together  by 
the  bolt  passing  through,  see  Fig.  20  B. 

Now  for  the  handle  bar.  It  should  be  not  less 
than  25  inches  in  length.  I  made  it  from  a  half-inch 
round  steel  bar,  and  the  two  ends  are  drawn  out  in  a 
square  tang  to  receive  the  handles,  which  are  4  inches 
long  and  fully  \\  inches  diameter  at  the  ball  part. 
The  tangs  pass  quite  through  the  handles,  and  have  a 
5  inch  nut  on  the  outer  ends,  see  Fig.  21.  The 
best  way  to  fit  the  handles  is  to  bore  a  \  inch  hole 
through  their  centres,  then  heat  the  tang  red  hot,  and 
push  it  into  the  handle  till  it  comes  almost  up  to  the 
shoulder.      The  tang  should   now   be  through    suffi- 
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FIG.  21.  — PART  OF  HANDLE  BAR,  SHOWING  TAPER 
AND  NUT  FOR  HANDLE. 


FIG.  22. — SIDE  VIEW  (A)  AND  PLAN  (e)  OF  LEG-GUARD. 


FIG.    17. — HOOD  HANDLE  BAR,   BREAK,   AND 
LEVER,    VIEWED   FROM   ABOVE. 


( 

A 

FIG.   23.— CASTING  FOR   HEAD. 

A,  Back  View.        B.  Side  View 
C,  View  from  above. 


FIG.    20A. — BEARING. 

Side  View. 


FIG.      18.  —  BACK     OF 

THE    HEAD,   SHOWING 

FORKS  ATTACHED  TO 

CASTING,  SET  PIN, 

ETC. 


B,  SECTION    OF   FORK 
AT  A. 


FIG.     21.— NEWER 

FORM   OF 

BICYCLE    HEAD. 


FIG.  20B. — BEARING. 

End  View. 


FIG.    19. — SIDE  VIEW    OF    HEAD,    BREAK,    PART   OF 
BACKBONE,    ETC. 


D    D 
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ciently  to  receive  the  nut.  Handles  are  made  of  ebony, 
horn,  and  sometimes  ivory  :  mine  are  rosewood.  The 
handle  bar  should  fit  the  holes  in  the  lugs  of  head 
neatly,  without  shake,  and  a  small  set  screw  should 
pass  through  each  lug  into  a  countersink  in  the  bar, 
to  keep  it  immoveably  fixed.  Some  handle  bars  droop 
at  the  ends.  This  plan  has  some  advantages,  as  it 
brings  the  handles  low  down,  allowing  a  longer  neck 
to  the  backbone  ;  but  the  bent  handle  bar  looks 
anything  but  pretty,  in  my  opinion. 

About  midway  between  the  right  handle  and  the 
head  is  fixed  the  bracket  for  the  break  lever.  It  is 
simply  a  narrow  piece  of  steel  bent  round  the  bar,  the 
lever  being  held  and  pinned  between  its  ends.  The 
bracket  is  held  in  place  by  a  small  screw,  similar  to 
those  in  the  head.  The  lever  is  some  10  inches  long. 
One  end  is  immediately  in  front  of  the  handle,  to  be 
readily  grasped  by  the  fingers.  The  opposite  end 
passes  through  a  hole  in  the  upper  arm  of  the  spoon 
break,  which  is  placed  exactly  in  the  centre  of  the 
head,  see  Figs.  17  and  19. 

In  Fig.  19  the  spoon  break  is  very  clearly  shown  on 
the  left  of  the  illustration  in  the  form  of  an  L,  or  bell 
crank,  the  upright  arm  being  some  5  inches  long,  with 
the  hole  for  the  lever  on  a  level  with  the  handle  bar. 
The  spoon  end  is  some  4  inches  long,  some  2  inches 
of  its  outer  end  is  made  broad  and  curved  to  fit  over 
the  rubber  tyre,  taking  the  form  its  name  implies,  the 
spoon.  The  spoon  part,  when  not  applied,  is  only 
about  \  inch  from  touching  the  rubber,  so  that  a  very 
short  travel  of  the  lever  applies  it.  Sometimes  a  small 
flat  spring  is  fitted  under  the  lever,  as  shown  in  Fig.  17, 
to  lift  the  spoon  when  the  hand  is  relaxed.  An  elastic 
band  or  ring  round  the  handle  bar  and  top  of  the 
break-arm,  is  quite  as  effectual.  The  break  is  hinged 
at  the  angle  A  to  a  prolongation  of  the  leg  guard,  see 
Fig  22,  A,  E. 

The  leg  guard,  it  should  be  said,  is  made  from  T55  in. 
wire,  welded  to  a  flat  piece,  which  is  prolonged  forward 
into  a  fork,  to  hold  the  spoon  break.  The  flat  part  is 
fitted  on  the  under  side  of  the  frame  forming  the  head, 
and  fixed  with  two  rivets.  The  guard  projects  back- 
wards some  9  inches.  It  is  of  the  same  curvature  as 
the  backbone,  and  lies  between  it  and  the  tyre.  Its 
purpose  is  to  keep  the  rider's  leg  from  coming  in  con- 
tact with,  perhaps,  a  muddy  tyre,  as  it  turns  along  with 
the  wheel  in  steering. 

,  We  have  now  handled  all  the  parts  of  an  ordinary 
bicycle  except  the  backbone,  back  wheel,  step,  spring, 
saddle,  and  pedals,  which  will  receive  due  attention  in 
another  paper.  In  fact,  for  the  information  of  those 
who  are  specially  interested  in  this  subject,  I  may  say 
that  this  series  of  articles  will  be  brought  to  a  con- 
clusion in  three  more  papers. 

{To  be  continued?) 
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By  W.  WELLINGTON  CONOLLT. 


II,— TUNING  INTERVALS. 
LL  Intervals  of  the  same  Degree  not 
Equal.  The  Comma. — An  examina- 
tion of  the  figures  in  the  table  given 
in  Section  .37  would  show  that  there 
is  not  a  perfect  similarity  of  relation- 
ship between  intervals  of  the  same  degree.  There 
would  be  no  advantage  in  tabulating  all  these  diffe- 
rences ;  so  I  content  myself  with  giving  one  instance 
of  each  kind,  which  will  serve  to  show  the  reason  for 
the  adoption  of  the  standard  taken  for  one  of  the  scales 
which  we  shall  make  for  the  division  of  our  monochord. 
First,  the  Semitones.  Of  these  two  are  regarded 
as  exceptional — viz.,  Dfc — D,  and  F — Fg.  Of  the  re- 
mainder we  have  already  seen  that  in  the  case  of  C — 
D2  the  vibrations  are  in  the  ratio  of  1 5  to  16 — a  major 
semitone,  while  in  that  of  Efe — E,  they  are  in  the  ratio 
of  24  to  25.  Where  a  difference  exists  in  any  one 
kind  of  interval  a  difference  will  exist  also  in  the  in- 
version, or  the  interval  which  completes  the  octave. 
Thus  in  the  Major  Sevenths  Dfe  :  C  :  :  8  :  15,  while 
E  :  E£  :  :  25  :  48.  Among  these  we  have  BU  :  A  :  : 
27  :  50.  Now  if  we  compare  the  ratios  of  the  first 
and  second  and  first  and  third  of  these  intervals,  we 
shall  find  that  they  are  not  equal.  Arranging  them  as 
shown  in  Section  35,  we  have — 

384     =     128 
i-t  375  125 

ts     _     4°°     _       80 
K  4°S  Si 

This  last  difference  is  called  a  comma,  and  is  the 
smallest  recognized  in  music. 

Among  the  Tories  C  :  D  :  :  8  :  9,  while  D  :  E  :  :  9  : 
10,  and  in  the  Minor  Sevenths  D  :  C  :  :  9  :  16,  while 
E  :  D  :  :  5  :  9  ;  in  each  case  showing  a  difference  of 
a  comma. 

In  the  Minor  Thirds  we  have  C  :  Eli  1:5:6,  while 
D  :  F  :  :  27  :  32  =  160  :  162,  or  80  :  81.  The  Major 
Sixths  give  us  Efc  :  C  :  :  3  :  5  and  F  :  D  :  :  16  :  27, 
or  81  :  80. 

The  Major  Thirds  and  Minor  Sixths  are  perfect, 
allowing  for  the  two  in  which  the  exceptional  sounds 
occur. 

In  the  Fourths  we  have  C  :  F  :  :  3  :  4,  and  F  :  B1! 
:  :  20  :  27.  In  the  Fifths  G  :  D  :  :  2  :  3,  but  D  .-  A  :  : 
27  :  40.  In  each  case  a  difference,  as  between  So 
and  81. 

The  existence  of  this  difference  does  not  constitute 
such  a  defect  as  militates  against  the  interval  being 
called  perfect;  the  difference  has  great  value,  how- 


ist  and  2nd      -     4-i 


1st  and  3rd 
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ever,  as  fixing  the  limit  of  permissible  variation 
from  purity. 

40.  Intervals  Measuring  the  Octave. — Not  all  the 
standard  intervals  (those  shown  in  italics  in  Sec.  41), 
measure,  or  are  aliquot  parts  of,  the  octave— that  is,  the 
number  of  semitones  in  the  interval  is  not  always 
contained  in  the  number  making  the  octave  a  certain 
number  of  times  without  remainder. 

Taking  the  octave  as  consisting  of  twelve  semitones, 
we  find  that  this  number  is  divisible  by  (excluding 
unity)  2,  3,  4.  and  6.  These  numbers  give  us  respec- 
tively the  supertonic  or  second,  the  minor  third,  the 
major  third,and  the  sharpened  sub-dominant.  The  first 
of  these — the  supertonic — with  its  ratio  of  9  :  8  has  its 
vibrations  numerically  too  near  those  of  the  tonic  to  be 
useful,  and  it  is  not  consonant  with  the  latter.  In  the 
octave  it  is  the  dominant  to  the  dominant  of  the  tonic  ; 
but  even  in  this  position  its  ratio  of  9  :  4  (  =  (§)=)  is  still 
too  complicated  to  afford  a  satisfactory  consonance ; 
and  it  may  be  cited  as  an  illustration  of  the  fact  that 
sounds  which  are  consonant  with  the  same  are  not 
always  perfectly  consonant  with  one  another.  The  last 
of  the  four — the  sharpened  fourth— has  the  still  more 
complicated  ratio  45  :  32  (  ==  f  X  f  orf  X  £&),  and  is 
still  less  useful  in  practical  tuning,  for  the  relationship 
is  purely  one  of  transition,  as  is  very  clearly  shown  by 
the  latter  fractional  resolution.  This,  indeed,  must 
strike  any  ear,  however  little  musical,  and  the  musical 
resolution  of  the  combination,  or  the  chord  to  which 
such  combination  passes,  is  the  first  and  third  of  the 
first  inversion  of  the  major  triad  of  the  dominant, 
thus  :— 


Sf 


In  each  case  it  will  be  seen  that  the  sharpened 
fourth  acts  as  a  major  seventh  (which  is  the  sensitive 
or  leading  note)  in  the  scale  in  which  the  upper  part 
of  the  resolution  is  the  octave  (f-f  :  •§  : :  90  :  96 
=  15  :  16)  ;  and  this  relationship  is  admittedly  one  of 
the  most  difficult  to  determine  accurately  by  the  ear 
alone.  Or  again,  if  we  regard  this  interval  as  by  en- 
harmonic change,  the  flattened  fifth,  the  combination, 

as  the  2nd  and  4th  parts  in  the  chord  ■>  on  the  minor 

1 
sixth,  is  still  a  transition  one,  the  resolution  of  which 
is   the   second   inversion  of  the   major  triad  of  the 
flattened  supertonic,  thus  : — 
-4+      -">'  " 


t>      ^         I 


and  the  relationship  to  the  resolution  is  §§  :  £  :  :  27 
25,  only  a  difference  of  a  comma  from  the  other. 


41.  Tuning  Intervals. — Omitting  the  two  intervals 
just  discussed,  we  are  left  with  the  minor  and  major 
thirds  as  the  only  practically  useful  ones  measuring 
the  octave.  But  if  we  were  to  confine  ourselves  to  such 
as  are  aliquot  parts  of  a  single  octave,  we  should  en- 
tirely lose  those  which,  next  to  the  octave  itself,  are  of 
the  simplest  composition  offered — viz.,  the  fifth  (3  :  2), 
and  its  inversion  the  fourth  (4  :  3)  and  these  are,  after 
the  octave,  the  most  generally  useful  to  the  practical 
tuner. 

Thus  we  have  the  following  intervals  to  work 
with  : — 


X      g 


Interval  £ 


£     i?8     ■*  8     I?     •*   8 


o  .a 


"&     &     ,5  2     £ 
O     k,     k,  53.    ^ 


a 

a 

is 


.s.s 


Wavelength    f       |        J         f        f         |        f 

We  shall  now  consider  carefully  the  octave,  fifth, 
fourth,  and  the  two  thirds.  The  two  sixths  it  will  not 
be  necessary  to  consider  in  detail,  as  they  will  follow 
a  similar  course  to  that  taken  by  the  inversion  we 
shall  examine — viz.,  the  fourth. 

The  Octave. 

42.  This  is  the  measure  of  itself.  Every  sound  with 
its  octave  must  make  a  perfect  consonance.  This,  on 
a  moment's  consideration,  will  be  recognized  as 
essential,  for  were  it  otherwise  to  however  small  an 
extent,  and  the  defect  or  excess  from  perfect  con- 
sonance regularly  increased  (by  geometrical  ratio,  as 
it  would  have  to  be),  the  departure  would  in  the  space 
of  a  very  few  octaves  become  intolerable,  in  conse- 
quence of  the  great  dissonance  which  would  be 
the  result.  Now  as  the  great  feature  of  the  equal 
temperament  system  is  that  the  maximum  amount  of 
general  consonance  shall  be  obtained,  and  as  perfect 
consonance  is  attainable  as  between  the  octaves,  how- 
ever many  may  be  employed,  therefore  it  is  a  funda- 
mental principle  that  all  the  octaves  shall  be  perfect, 
so  that,  however  distant  two  rounds  of  the  same  name 
may  be,  their  consonance  shall  be  unimpeachable,  and 
also  that  this  interval  may  be  the  standard  for  mea- 
suring the  degree  to  which  the  other  intervals  shall  be 
permitted  to  depart  from  accuracy. 

The  Minor  Third. 

43.  Taking  the  round  nominally  within  the  octave 
we  have 


5-6 


5-6 


5-6 


5-6 


It  will  be  found  that  —  of  the  number  of  vibrations 
25 
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producing  B1?,   (that  is   BKi)  is  the   same  as  --   of 

the  number  producing  Gfe  ;  Bi2i2  is   therefore   a  true 

minor  third  to  Gi2.     Now  if  in  the  last  bar  we  seek 

x        6 
a  sound  x,  such  that     - — — -      we  shall  get  an  in- 

BW      5 
nominate  sound  which  is  not  an  octave  to  C,  but  is 
much  sharper  than  such  octave,  almost,  indeed,  as 
sharp  as  C'jf. 

44.  It  will  be  seen  that  to  make  the  last  note  C *,  we 
have  treated  B&2  and  A  as  enharmonically  the  same 
note.      They  are  not  so  in  fact,  however.     For  the 

vibrations  in  each  of  the  couplets      ^     _'      B^ 

C       E£ 


being  in  the  ratio  of 


the  ratio  of  B*fe  is    1 


X    6-  =  ^ 


5        125. 
whose  relation  to  the  root  is 


The  true  minor  third  below  C 


G!Z 

X6- 

5 

is  A, 


5 


The  relation  between 


3lfi  £  ,g 

B^  and  A  is  therefore  •Hp    =    rrz 
.1  G2  5 

is  evident  that  B££  is  much  sliarper  than  A. 

extent  the  round  of  four  minor  thirds  is  in  excess 
of  a  true  octave.  The  product  of  the  four  like 
fractions  is 


from   which   it 
To  this 


'■sts  ■  As  this  is  obtained  by  involution, 
or  raising  to  a  power,  we  must,  to  find  the  simple  ratio, 
proceed  in  the  opposite  way  by  evolution  or  extraction 
of  the  root,  which,  in  this  case,  will  be  the  4th,  or 
square  root  of  the  square  root.     The  true  octave  which 

we  musthave  would  be  ~?;  the  A/i25o=5'946o35, 

and  the  relationship  between  the  tempered  minor  third 
and  its  root  5-946035  :  5,  or  as  1-189207  :  1,  instead 
of  1*2  :  1,  or  all  minor  thirds  must  be  FLATTENED 
down  to  such  proportion. 

45.  This  result  suggests  another  mode,  of  more 
general  application,  of  arriving  at  the  vibration  ratio  of 


1-189207  is  the  a/  2  ; 
being  the  relation  of  the  octave.   Therefore  we  may 


any  interval  within  the  octave 

2 

1 

take  the  required  root  of  two  at  once.  In  the  octave 
there  are  in  this  system  to  be  twelve  equal  semitones, 
equal,  that  is,  relatively  to  one  another,  or  having 
equal  coefficients  of  increase.  The  value  of  a  semi- 
tone will  therefore  be  the  12th  root  of  2,  i.e.,  1-05946. 
As  there  are  three  semitones  in  the  minor  third  the 
value  of  this  will  be  the  cube  of  1-05946,  or, 


W  _#,-#, 


So  the  relative  value  of  any  other  interval  may  be 
found. 

The  Major  Third. 
46.  Here  we  have 


I 


^ 


=P 


=P 


B* 


4-5 


4—5 


4-5 


We  have  already  seen  in  Section  15,  that  ~=    2' 
1  ■"'  A£       128 

and  in  this  proportion  there  is,  in  this  case,  a  defect 


128 


from  the  true  octave,  which  must  be  — 

64 


instead  0/ 


JO  C  C 

— i  (the  cube  of  the  ratio  1),  which  latter  ratio  is  that 
64  4 

of  BJ  to  C. 

We  have  four  semitones  in  this  interval,  so  the 

ratio  of  the  tempered  major  third  to  the  root  will  be 


cw-v*-«y«' 


5992 


other    words,    all   major 
to    the  extent    of  the 


instead  of  i,  or  1-25. 
4 

THIRDS     must  be    SHARPENED 

increase  in  the  coefficient. 

The  Fourth. 

47.  This  interval  is  of  great  use  in  tuning. 

To  complete  the  round  bringing  us  from  the  root, 
by  enharmonic  change  when  necessary,  to  a  super- 
octave  we  have  to  take  a  space  of  five  octaves.  As  it 
would  be  inconvenient  and  no  gain  to  run  from  the 
lowest  note  to  the  highest,  we  shall  confine  ourselves 
to  the  octave,  reducing  the  sound  and  its  note  as 
required,  to  bring  it  within  the  limit  thus  : — 


20 — 27 


3—4         3—4 


S3— $=i±fctflS 


-4= 


40—27  3—4 


T- 


'-=£ 


7  !■ 


-£>*-*•• 


3—4        3—2        3—2 
The  true  fourth  from 
relationship  to   the   root   of 

the  ratio  of  the  two  sounds  is 


*3^ — J 

3—4        3—4        3—4 

F  gives  a  sound  x,  with  a 

l6.    Now  B  =  9.  and 
9  C         5 

or  we  have  a 


80 
8? 


difference  of  a  comma,  giving  us  a  "  perfect "  fourth 

of  the  second  degree.     Similarly  the  perfection  of  the 

fourth  D2: — F#  depends  upon  taking  for  the  ratio  of 

D£  the  interval  given   in   the   Table    upon   musical 

authority,  and  for  FJ  that  adopted  by  physicists,  as 

noted  subsequently. 

48.  In  making  our  calculations  as  before,  a  corres- 

pondingreductionofthefractionrepresentingtheratioof 

the  interval  has  been  made.  Thus  the  fourth  to  the  sound 

x,  which  would  have  been  denoted  by  E1^,  and  which 

64 

is  denoted  by  E^, 


u  ,  .       .  16        4 

would  have  a  ratio  of  —  X  — 

9         3 


27 


or  the  octave  below,  with  half  the  number  of  vibrations. 
Accordingly  the  numerator  of  the  fraction  is  halved. 
This  is  done  whenever  the  sequence  shows  a  descent. 
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4i3 


Our  last  fraction  is 
1062SS2 


1048576 


The  true  octave  would 


be 


53 144 1 

Therefore  the  relationship  between  the 


S3I44I 

last  of  the  series  of  true  fourths  and  the  true  octave 

feiSl8S.°rthereisadefectofiS2-  This-as 

would  be  expected  from  a  glance  at  the  actual  ratios 
shown  above,  is  rather  more  than  a  comma. 

49.  As  this  interval  consists  of  five  semitones,  the 

ratio  of  the  tempered  sound  to  the  rootviU  be  (  a/ 2  1  = 

1-3348  :  1,  instead  off,  or  1-3  :  1  the  ratio  of  the  perfect 

3 
natural  fourth.     It  will  be  seen  then  that  all  fourths 
must  be  sharpened  to  the  extent  as  shown. 

The  Fifth. 

50.  In  this  case  we  have  to  take  a  space  of  no  less 
than  seven  octaves  in  order  that  we  may  reach  an 
upper  octave  of  the  root  by  a  succession  of  fifths,  of 
which  we  require  twelve  pairs. 

4—3       4—3       4—3       4—3     27—40      2—3 


I 


W 


^~- 


3=?z. 


35= 


'^Z^Z 


O     -+-- 


10 


-3     27—40 


2—3 


4—3 


4—3 


Here  we  have  commas  occurring  at  D— A,  in  the 
calculation  of  F*  and  at  D5— A3,  a  series  of  flat- 
nesses which  result  in  a  wind  up  with  Bj:  which  :  C 
:  :  125  :  128. 

51.  Our  calculation  of  ratios  shows  that  the  occur- 
rence of  these  commas  more  than  neutralizes  the  sharp- 
ness which  would  result  were  all  the  intervals  standard 

ones,  as  the  concluding  fraction  is  53I441      jn  tnis 

262144 
case  as  cancelling  by  two  cannot  be  effected,  we  have 
to  double   the  denominator  instead  of  halving  the 

numerator.     The    true    octave    would    be      ?242* 


262144 
Therefore  the  last  of  the  series  of  absolutely  true 

fifths   is  to  a  perfect  octave,  as  53J441    showine  a 

524288  b 

difference  of  about  a  comma  in  the  twelve  octaves. 

52.  As  this  interval  consists  of  seven  semitones,  the 
ratio  of  the  tempered  sound  to  the  root  will   be 

( V  V  =  r4983  :  1,  instead  of  3  :  2,  or  1 '5  :  1, 
so  that  all  FIFTHS  must  be  very  slightly  FLATTENED, 
the  extent  being  shown  by  the  ratio  1*5  :  I '4983. 

53.  We  have  seen  that  all  fourths  must  be  sharpened, 
and  all  fifths  flattened,  and  this  is  a  consequence,  for 

the  expressions  (a/^)'  and  i\/ 2)    are  the  com" 

plement  of  each  other  just  as  the  fourth  and  the 
fifth  are  inversions  the  one  of  the  other.      There. 


fore  whenever  an  interval  is  raised  or  depressed 
in  pitch  its  inversion  must  be  depressed  or  raised. 
Accordingly  the  inversions  of  the  minor  and  major 
thirds,  viz.,  the  major  and  minor  sixths  will  be  dealt 
with  in  a  manner  the  opposite  to  that  in  which  the 
thirds  were  treated  ;  that  is  to  say,  all  major  sixths 
must  be  sharpened,  and  all  minor  sixths  must  be 
flattened. 

In  the  next  paper  will  be  given  Tables  showing 
the  precise  extent  of  the  requisite  temperament  and 
forming  the  bases  for  the  graduation  of  the  double 
scale  for  the  monochord. 

(To  be  continued.) 
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By  AURELIO  DE  VEGA. 


IX,— THE  BACKGROUND !  ITS  MANIPULATION, 

OSSING.— In  Chap.  VI.,  p.  11,  Vol.  3, 
I  treated  of  the  flat  tint  obtained  by 
painting  and    dabbing.       There   is 
another  way,  however,  of  obtaining 
the  same  result,  and  for  large  sur- 
faces more  expeditious.     It  is   simplicity   itself,   and 
consists  in   simply  dusting  powder   colour    on   to   a 
sticky  surface  with  a  pounce. 

172.  The  Pounce  may  be  made  by  rolling  up  some 
cotton  wool  into  a  ball,  and  then  covering  it  with  a 
couple  of  layers  of  fine  old  linen.  It  is  better  so  than 
on  any  more  solid  foundation.  A  certain  amount  of 
yielding  is  an  advantage,  as  its  shape  can  then  be 
immediately  adapted  so  as  to  suit  either  concave, 
convex,  or  plain  surfaces,  such  as  rims  of  plates, 
vases,  or  tiles.  The  pounce  will  be  held  by  the  little 
bunch  or  knob  formed  by  the  taking  up  of  the  cover- 
ing material.  It  will  be  well  just  to  pass  the  surface 
of  the  pounce  through  a  gas-flame,  which  instantly 
and  effectually  removes  any  fine  fibre.  The  motion 
must  be  very  quick,  as  more  than  a  moment's  stay 
in  the  flame  would  scorch  the  cover. 

173.  The  Colour  must  be  powder  in  the  finest 
possible  form  ;  and  as  the  appearance  of  tiny  grains 
is  inevitable  from  the  packing,  the  colour  should  be 
rubbed  down  with  the  muller  on  the  slab,  with  a 
little  water  alone,  so  as  to  render  it  of  the  proper 
fineness.  This  should  then  be  dried,  which  will  be 
effected  in  a  minute  or  two  in  the  oven,  and  the 
colour  dusted  up  into  a  little  cup  with  a  hare's  or 
rabbit's  foot.     It  will  then  be  found  impalpable. 

174.  The  Ware  should  have  its  surface  prepared 
with  a  little  oil,  to  which  just  sufficient  spirit  has 
been  added  to  make  it  flow  easily.  The  thinnest 
possible  coat  of  this  mixture  is  given,  and  it  will  be 
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made  quite  even  by  a  little  crossing  and  recrossing 
The  ware  should  not  in  this  case  be  warmed  to  make 
the  thinned  oil  "  flow,"  as  the  coating  is  so  thin  that  a 
very  little  heat  would  dry  it,  when  it  would  be  useless. 
A  wide  soft  brush  should  be  used  for  laying  this  coat, 
which  should  now  be  allowed  to  set ;  and  when  the 
paint  feels  a  little  sticky,  or  "  tacky"  but  does  ?iot  come 
off  on  the  finger,  it  is  right. 

175.  The  Operation. — The  pounce  or  boss  is  now 
dipped  into  the  dust  colour,  some  of  which  it  will  take 
up,  and  with  this  powder-covered  boss  the  prepared 
surface  is  dabbed.  The  boss  should  be  recharged 
with  dust  colour,  as  may  be  found  necessary,  and 
should  therefore  be  thoroughly  and  evenly  covered 
with  colour  which  must  not  be  taken  up  in  flakes. 

176.  Limits  of  Dossing. — It  will  be  seen  that  no 
great  skill  is  required  in  bossing,  which  is,  perhaps, 
in  accordance  with  the  fitness  of  things,  for  a  bossed 
background  is  so  perfectly  flat  as  not  to  be  always 
pleasing.  It  is  the  plan  mostly  adopted  in  factories 
for  laying  flat  grounds,  and  for  wide  margins,  and  for 
the  round  it  is  a  peculiarly  suitable  operation.  It  will 
be  concluded  also  that  it  is  a  plan  more  adapted  for 
light  and  medium  tints  than  for  deep  ones,  for  the  oil 
must  have  a  pretty  dry  surface,  or  it  would  stick  to  the 
boss,  and  the  coat  be  spoiled  ;  and  in  its  proper  con- 
dition its  power  of  taking  up  colour  is  consequently 
limited.  The  tint  may,  however,  be  strengthened  by 
repeatingtheprocess.  When  the  first  dusting  is  finished 
and  heat-dried,  a  second  thin  coat  of  oil  can  be 
given  ;  and  if  this  is  well  laid  and  dusted  the  depth  of 
colour  will  be  uniformly  increased.  Care  must,  how- 
ever, be  taken  in  order  that  in  giving  this  second  coat 
no  part  of  the  first  layer  is  raised,  as  might  result 
if  the  second  coat  were  at  all  cutting.  Hence,  for 
depth,  paint  ;  for  delicacy,  boss. 

1 77.  The  Graduated  Tint  only  differs  from  the  flat 
in  that  the  depth  at  one  part  is  greater  than  at  another. 
The  difficulty  here  lies  in  duly  providing  for  this  by 
regulating  the  thickness  of  the  coat  of  paint.  As  the 
depth  is  regulated  by  the  thickness  of  colour,  the 
graduated  tint  cannot  be  bossed  on,  but  must  be 
painted.  The  beginning  may  be  made  at  the  part 
which  is  to  be  lightest,  or  at  that  which  is  to  be  the 
deepest.  I  prefer  the  latter.  In  the  thin  part  the 
paint  should  be  a  trifle  fatter  than  answers  in  the  heavy 
part,  and  it  is  well  to  work  with  the  fattest  last.  If 
the  graduated  part  form  a  regular  band,  either  straight 
or  circular,  the  task  is  easy,  as  the  charged  brush  will 
traverse  a  whole  length  of  line  ;  the  next  length  will 
be  given  with  a  lighter  tint,  and  so  on,  fattening  the 
paint,  as  may  be  found  advisable,  towards  the  lightest 
part.  This  is  best  done  by  first  charging  the  brush, 
then  dipping  the  tip  of  it  into  the  little  well  of  oil,  to 
which  a  drop  of  oil  of  lavender  has  been  added,  and 


then  giving  that  brush  load  two  or  three  turns  on  the 
slant,  so  as  to  render  the  whole  equally  fat.  Having 
now  the  tint  laid  roughly,  it  will  be  dabbed  in  pre- 
cisely the  same  manner  as  the  flat  tint. 

When  the  graduated  tint  has  an  irregular  light 
edge,  there  is  a  very  good  plan  which  may  be  adopted. 
It  is,  instead  of  giving  full  brush  strokes,  to  give  only 
splashes  of  colour  here  and  there,  as  may  be  proper, 
These  may  be  brushed  over  lightly  by  the  softener, 
and  the  paint  thus  expanded  on  the  ware  will  give  a 
very  deiicate  edge.  These  splashes  must  be  of  some- 
what stronger  tone,  in  order  to  allow  of  the  inevitable 
weakening  by  the  softener. 

178.  The  Blotched  Background 'was  the  third  which 
I  mentioned.  In  it  the  brush  marks  very  frequently 
show.  The  paint  is  laid  with  a  largish  brush,  and 
left  just  as  laid.  This  style  is  most  suited  for  bold 
work,  and  mainly  for  purely  decorative  work,  such  as 
floral  subjects  treated  conventionally.  It  may  be 
painted  in  first  or  last  at  convenience,  the  latter  espe- 
cially when  the  ground  is  very  much  cut  up  by  the 
subject,  there  is  then  but  very  little  of  it  as  a  rule,  and 
it  may  more  easily  be  filled  in.  For  an  example  of  this 
kind  of  subject — A  large  16  inch  plateau  containing  a 
group  of  narcissus  or  marguerites  and  leaves,  scarcely 
any  shading  on  the  petals,  which  are  mostly  open  and 
flat,  and  very  little,  perhaps  only  two  tones,  on  the 
leaves.  The  background  filled  in  with  rough  coarse 
brush  marks.  The  subject  is  green,  white,  and 
orange  ;  the  back  bistre  brown,  with  soup^ons  of  deep 
blue — a  specimen  showing  little  effort  productive  of 
great  effect. 

179.  A  Variety  of  this  Style  is  that  in  which  there 
is  a  similar  irregularity  of  tone  in  the  ground,  but  the 
brush  marks  do  not  show.  This  has  a  softer  look, 
and  whetherit  or  the  former  kind  is  adopted,  is  purely 
a  matter  of  taste.  If  the  softer  appearance,  however, 
is  preferred,  it  is  very  easily  obtained  by  painting  in 
just  as  before,  but  with  a  little  added  medium,  and 
laying  the  colour  or  the  ware  slightly  warmed.  The 
colour  will  then  flow  together,  and  have  a  mottled  look 
which  is  sometimes  very  agreeable. 

180.  As  to  Stippling  one  word.  A  stippled  back- 
ground is  a  sign  of  weakness.  At  best  it  is  finikin 
and  unnatural.  At  the  same  time,  stippling  as  an 
operation  is  on  occasions  a  perfectly  legitimate  one. 
Circumstances  may  combine  to  prevent  a  complete 
layer  of  perfect  tint  ;  and  in  such  case  a  little  judi- 
cious stippling  may  save  time  and  trouble.  It  is 
simply  heightening  a  tone  in  some  part,  where  it  is 
weak,  by  very  fine  touches.  For  this  purpose  the 
brush  must  be  fine,  and  the  strokes  delicate ;  but 
especially  the  strength  of  the  colour  used  must  be 
below  that  of  the  surrounding  colour,  and  the  re- 
quired  strength  is  obtained  by  constant   "  touching 
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up  "  to  the  point  desired.  Stippling  is  one  very  good 
way  of  making  fine  small  shadows  ;  and  with  a  very 
little  practice,  and  the  paint  of  proper  consistency,  it 
is  possible  to  make  such  a  shadow  so  that  the  mode 
of  production  is  not  apparent.  This  is,  of  course,  for 
miniature  work.  Nothing  looks  worse  than  to  see  a 
shadow  made  by  stippling,  in  which  as  is  so  frequently 
the  case  in  common  or  cheap  hand-painted  china, 
inartistic  brush  lines  are  individually  discernible,  and 
in  a  tone  sometimes  much  stronger  than  that  from 
which  they  start. 

PAINTING  WITH  A  BACKGROUND. 

1S1.  We  may  now  proceed  to  apply  the  foregoing 
remarks.  First  draw  the  outline.  For  most  purposes 
I  prefer  ink,  but  for  bold  work,  sketch  does  well.  It 
must  be  thoroughly  dry  and  hard.  The  outlines  should 
be  fine,  and  not  heavy,  as  they  would  collect  colour, 
and  turn  out  hard. 

Next  mix  the  colour,  and  mix  too  much  rather  than 
too  little.  Even  when  using  plain  colour  this  will  be 
advisable  as  it  obviates  the  trouble  of  mixing  fresh, 
and  more  particularly  the  disadvantage  of  having  the 
first  part  set  before  the  last  is  laid.  In  mixtures,  it  is 
an  absolute  necessity  that  any  error  in  the  quantity 
mixed  should  be  on  the  side  of  excess,  as  if  only  a 
moderate  quantity  is  wanted,  even  by  weighing,  per- 
fect success  may  not  attend  a  hurried  effort  to  make 
an  exact  match  of  tint. 

Now  paint  in  the  background,  and  do  not  mind 
if  the  brush  goes  over  the  outline.  In  all  cases 
paint  up  to  the  outline,  do  not  leave  it  for  the 
dabber  to  spread  the  paint  up  to  it— such  a  course 
cannot  succeed.  Then  flatten  with  the  dabber,  dab- 
bing right  up  to  the  outline  so  as  to  secure  uniformity 
of  tint.  Next  remove  the  paint  which  has  gone  over 
the  outline.  This  with  a  rag  just  damped  with  spirit, 
and  while  the  colour  is  moist. 

Only  the  background  is  now  on  the  ware,  and  this 
must  be  dried.  When  the  piece  is  dry,  the  space  for 
the  subject  may  be  cleaned  and  the  subject  be  painted 
in. 

182.  Another  plan  bywhich  the  space  for  the  design  is 
recovered,  is  as  follows:— The  part  within  the  outline  is 
painted  with  a  mixture  of  any  ordinary  water  colour,  and 
a  little  sugar  ground  in  water,  not  golden  syrup  as  is 
sometimes  recommended.  This  is  allowed  to  dry.  The 
ground  is  then  painted  in  with  oil  colour,  which  is 
taken  all  over  the  ware  indiscriminately.  This  also  is 
dried.  Then  the  ware  is  steeped  in  water,  which 
softens  the  sugared  colour,  and  this,  if  gently  rubbed 
with  the  finger  under  water,  will  come  off,  leaving  the 
background  untouched,  and  the  space  for  the  design 
perfectly  clear. 

{To  be  continued.) 
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THE  PARLOUR  !    HOW  TO  TREAT   ITS  WALLS, 
RECESSES,  AND  CORNICES  (Continued). 

MUST,  perforce,  commence  this  chapter 
by  saying  that  I  have  already  alluded  to 
Fig.  67,  as  showing  a  method  of  treating 
a  cornice  for  curtains,  which,  I  venture 
to  think  is  simple,  but  yet  highly  attrac- 
tive. The  front,  as  I  remarked,  is  treated  with 
openings,  with  simple  arched  heads  of  thin  wood 
inserted,  showing  the  rods  and  tops  of  the  curtains. 
Having  explained  the  appearance  of  a  cut  in  this 
Part,  to  which  an  allusion  was  made  in  the  Part 
preceding,  I  am  now  at  liberty  to  deliver  my  mind  of 
its  thoughts  about  cupboards. 

Perhaps  in  a  modern  house  there  is  hardly  any 
feature  so  missed  and  wanted  as  the  old  cupboards  in 
the  dwelling  rooms.  Formerly  it  seemed  to  be  the 
aim  of  the  builder  to  crowd  in  as  many  as  the  space 
could  possibly  allow,  and  often  a  great  many  more 
than  were  either  needed  or  desirable.  Now,  however, 
for  some  inscrutable  reason  the  opposite  plan  is  also 
exaggerated,  and  it  would  not  need  a  long  journey  to 
find  many  (even  big  houses)  literally  without  a  cup- 
board, using  the  word  as  distinct  from  a  closet  or 
store  room,  and  expressing  a  smaller  class  of  recep- 
tacle. No  one  need  have  much  knowledge  of  a  house- 
hold and  its  many  requirements,  to  be  aware  of  the 
fact,  that  it  is  next  to  impossible  to  keep  all  the  litter 
of  daily  life,  tidy  and  clean,  without  plenty  of  available 
and  dustproof  cupboards,  that  I  feel  sure  if  one  could 
devote  far  more  space  to  the  cupboards  in  a  house, 
and  to  the  description  of  them  here,  it  would  not 
be  overdoing  the  subject,  for  the  cupboard,  though 
limited  to  a  great  extent  in  its  form,  is  endless  in  the 
variety  of  detail.  The  cupboard  doors  whether 
glazed  or  panelled  would  allow  of  a  wide  field  for 
painting,  carving,  and  other  decoration.  As  one  sees 
daily  the  amount  of  skiil  and  work  expended  in  articles 
often  in  themselves  mere  dust  collectors,  and  super- 
fluities, one  wishes  that  some  of  the  art  shown,  could 
be  applied  to  the  useful  everyday  parts  of  the  house, 
as  portions  of  the  decorations,  and  not  as  complete 
objects  of  art  in  themselves  ;  besides,  a  higher  level 
should  rule  in  all  objects  that  profess  to  be  beautiful 
in  themselves,  whether  as  pictures,  plaques,  or  carv- 
ings ;  whereas  for  ornamental  adornment  of  panels, 
or  other  structural  portions,  a  much  lower  level  is 
admissible,  and  work  that  would  be  second-rate  if 
standing  alone  on  its  merits,  may,  if  proper  care  is 
taken  to  limit  the  effect  to  the  materials,  and  make 
the  design  appropriate  for  its  position,  rank  as  first- 
class  work  of  its  sort.     So  that  the  cupboard  of  a  room 
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FIG.   69. — CUPBOARD  AND  RECESS  BELOW  SEAT  IN  LOW  WINDOW. 
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FIG.   70. — SIDEBOARD  FOR  RECESS  IN  DINING-ROOM. 
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FIG.  71.— BOOKCASE  WITH  COVED  RECESS  FOR   PIANOFORTE. 
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may,  I  think,  be  treated  as  a  portion  of  the  room  itself, 
so  far  as  the  woodwork  shall  be  painted  or  finished 
like  the  rest  of  the  room,  and  yet  be  susceptible  of  a 
higher  class  decoration,  holding  a  midway  position 
between  the  building  and  its  furniture. 

After  which  programme  I  feel  that  none  of  the 
designs  given  in  the  faintest  way  express  what  I  would 
try  to  attain,  but  it  is  so  emphatically  a  portion  of  the 
fittings  that  one  would  like  to  know  the  actual  room, 
its  aspect  and  light,  the  character  of  the  other  deco- 
ration, if  any,  and  the  furniture  and  bric-a-brac  avail- 
able, before  being  able  to  decide  exactly  the  best  shape 
for  its  cupboards,  so  that  the  sketches  given  are  more 
as  possible  hints  for  various  treatments  than  actual 
models  to  follow,  but  may  suggest  some  features  that 
will  bear  any  amount  of  alteration  to  suit  personal 
tastes  and  needs. 

In  Fig.  68  a  recess  cupboard  is  shown,  the  special 
feature  being  a  cove  of  either  lincrusta  or  other  ma- 
terial, which  starts  from  the  wall  surface  of  the  same 
material,  and  carries  a  shelf  with  balcony.  The  main 
shelf  projects,  and  is  carried  in  a  row  of  small  brackets 
over  cupboards  at  either  side  ;  the  cupboards  may 
also  go  with  better  effect  right  across,  without  the 
hollow,  as  shown  in  sketch,  although  at  times  that 
would  be  a  handy  place  for  a  coal-scuttle,  or  other 
unsightly  object. 

In  Fig.  69  is  shown  the  way  to  make  yet  another 
receptacle  for  various  trifles  in  the  house,  by  fitting 
cupboards  below  the  seat  in  a  low  window ;  the  cup- 
boards may  of  course  be  continued  right  across.  It 
would  be  best  that  they  should  be  so  carried,  if  the 
window  was  narrow,  or  the  lid  may  hinge  to  form  a 
"  locker  "  receptacle. 

Fig.  70  is  a  dining-room  recess,  treated  as  a  sort 
of  sideboard.  To  avoid  the  projection  of  the  cupboard 
doors,  they  hinge  also  in  the  centre  of  each,  folding 
back  when  open  to  allow  of  free  passage.  A  row  of 
tiles  under  a  narrow  shelf  finishes  the  work  at  the 
back  of  the  recess,  while  a  shelf  under  is  useful  for 
plates,  etc.,  in  serving  a  dinner. 

In  Fig.  71  is  shown  an  idea  of  utilizing  a  book- 
case with  space  for  pianoforte.  The  idea  was  sug- 
gested some  years  ago  in  the  "  Building  News,"  I 
think,  though  I  quite  forget  the  design,  or  if  it  was 
ever  carried  out  ;  but  the  idea  of  the  combination  is 
to  be  found  there,  about  fifteen  years  ago,  I  fancy.  It 
seems  one  well  worth  working  out,  especially  in  small 
rooms,  as  it  is  very  evident  that  a  great  saving  of 
space  would  result,  as  the  comparatively  useless  room 
at  either  side  of  the  piano  would  be  all  the  extra 
ground  space  required.  The  first  object  would  be  to 
ensure  that  the  tone  of  the  instrument  was  not 
deadened ;  this  might  be  avoided,  I  think,  by  having 
the  back  of  the  piano  recess  in  the  structure  lined 


with  thin  wood,  kept  off  the  wall  by  rods  of  at  least 
an  inch  thick,  these  might  run  vertically  in  the  back 
frame  and  carry  brackets,  to  these  thin  horizontal 
strips  of  wood,  about  j?  or  J  in.  thick  and  4  or  5  in. 
wide,  should  be  nailed  on,  from  the  floor  upwards,  until 
they  were  bent  over  to  make  the  cove.  This  said 
cove  being  here,  the  most  important  acoustic  feature, 
and  not  a  mere  decorative  detail,  it  should  start  from 
about  4  inches  above  the  top  of  piano,  and  in  a  bold 
open  curve  come  out  to  the  edge  of  the  main  shelf 
immediately  over  the  instrument.  It  seems  theoreti- 
cally that  some  such  plan  as  this  would  reduce  the 
risk  of  danger  to  the  sound  or  avoid  it  altogether. 
Those  who  wish  for  the  original  details  will  find  them 
in  the  journal  referred  to,  under  a  compound  name, 
the  (something)-phone,  where  all  the  construction 
was  fully  described  and  details  sketched.  The 
design  may  of  course  be  as  varied  as  the  taste  of 
the  owner,  the  aim  should  be  to  break  the  monotony 
of  the  length  by  some  arrangement  as  the  one  given, 
but  any  other  grouping  of  shelves,  would,  no  doubt, 
be  almost  equally  a  success  ;  it  is  intended  that  some 
simple  fretwork,  or  other  open  cresting,  should  finish 
the  whole  erection  at  the  top,  unless  it  went  right  to 
the  ceiling. 

The  hanging  cabinet,  Fig.  72,  may  be  fairly 
objected  to  as  a  fixture,  but  it  is  a  simple  treatment  of 
woodwork,  that,  although  it  chances  to  be  removable 
in  itself,  may  be  allowed  to  remain  in  place  here.  The 
shelves  about  4  inches  wide  everywhere,  are  fitted  to- 
gether like  an  Oxford  frame  at  the  cupboard  portion, 
consequently  the  projecting  pieces  being  one  with  the 
cross  shelves,  need  no  further  support.  The  cupboard 
door  may  be  a  Japanese  frame  of  fretwork  or  painting. 
The  shelves  not  projecting  may  be  placed  at  any 
desired  width,  and  the  back  left  open  as  shown,  or, 
better,  lined  with  a  thin  backboard.  I  am  trying 
some,  painted  pure  vermilion,  with  gold  paper-leather 
for  the  doors,  but  that  colour  would  be  unsuitable  in 
many  places,  where  black  or  plain  polished  wood 
might  be  used.  The  size  shown  would  be  about  14 
inches  wide,  with  projecting  shelves  4  inches,  and 
about  2  feet  6  inches  in  height.  The  fender  stool, 
No.  73,  is  not  a  fixture,  but,  as  Yankees  might  say,  a 
fixing;  and,  to  my  mind,  not  a  very  ornamental  sort  of 
fixing  ;  but  when,  as  in  this  case,  it  has  a  padded  lid  to 
open,  with  box  for  slippers,  etc.,  its  usefulness  may 
remove  objections  to  its  want  of  sightliness.  It  should 
be  in  harmony  with  the  wood  used  for  the  overmantel, 
painted  or  decorated  at  pleasure.  Both  the  fende* 
stool  and  cabinet  are  examples  of  a  class  of  simple 
additions  to  the  household  that  might  be  made  at 
the  cost  of  but  little  time  and  odd  pieces  of  wood,  and 
yet  be  very  desirable  objects  when  completed. 
(To  be  continued.') 
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HOW  TO  CONSTRUCT  A  COMPOUND 
MICROSCOPE. 

By  EICSASD  THOMSON. 


Y.— TURNING  AND  FITTING  OPERATIONS  RELATING 
TO  THE  STEM,  RACKWORK,  ETC, 
N  my  experience  I  have  frequently  ob- 
served an  anxiety  on  the  part  of  amateur 
mechanics  to  finish  off  each  separate 
part  in  succession,  in  order  to  gratify 
their  curiosity  as  to  the  probable  effect 
of  each  addition  to  the  structure.  Conscious  of  this 
pardonable  failing,  I  am  constrained  to  impress  upon 
those  who  may  be  tempted  to  cut  off  the  apparently 
superfluous  heads  of  the  screws  already  dealt  with, 
the  necessity  of  deferring  their  removal  until  all  fitting 
and  turning  is  done  with,  as  the  square  heads  afford 
an  opportunity  for  using  a  small  spanner,  a  much  more 
suitable  tool  than  the  screw. driver,  especially  when  we 
shall  be  called  upon  so  frequently  to  wind  them  in  and 
out  of  their  places,  being  mindful  not  to  strain  the 
heads  unnecessarily,  lest  some  should  be  wrenched 
off. 

Resuming  operations,  our  first  business  will  be  to 
tap  each  end  of  the  piece  of  stout  tube,  No.  3  in  the 
list,  with  the  f  inch  brass  gas  taps,  observing  the  same 
precautions  in  regard  to  the  use  of  these  tools,  as 
directed  for  screwing  the  bosses  of  the  trunnion  block. 
This  done,  after  accurately  centring  the  screw,  p,  Fig. 
1,  which  attaches  the  tranverse  arm  to  the  stem,  turn 
it  to  I  inch  diameter,  to  within  j  inch  of  the  shoulder, 
then,  leaving  the  turning  of  the  remainder  till  later  on, 
fix  it  in  the  vice,  and  screw  the  turned  portion  to  fit 
one  end  of  the  tube  above  mentioned,  adjusting  the 
stocks  at  the  commencement,  with  the  screw  to  be  cut 
projecting  j  inch  or  so  above  them,  to  avoid  starting 
a  false  thread.  Next  provide  a  centre  for  each  end  of 
the  tube  by  centring  a  piece  of  J  inch  round  iron  4 
inches  long,  and  after  turning  it  to  J  inch  diameter  for 
a  distance  of  2i  inches  from  the  end,  remove  it  to  the 
vice,  and  screw  the  turned  part  to  fit  the  tube  ;  then, 
having  divided  the  part  thus  screwed  by  cutting  it 
asunder  with  a  hacksaw,  at  a  point  ij  inch  irom  the 
end,  round  the  ends  where  the  thread  has  been 
damaged  in  sawing,  and  with  the  aid  of  the  carrier,  or 
a  pair  of  pipe  tongs,  screw  the  short  piece  into  the 
end  of  the  tube  to  which  the  brass  screw  has  been 
fitted,  and  the  longer  piece  into  the  opposite  end.  Next 
file  a  flat  part  on  the  plain  end  of  the  long  centre,  so 
as  to  secure  a  firm  hold  for  the  carrier  screw,  and  also 
to  ensure  the  carrier  being  fixed  again  in  the  same 
position  should  there  be  occasion  to  remove  it  at  any 
time.  Notice,  further,  that  the  carrrier  and  driver 
should  always  occupy  the  same  position  in  relation  to 
each  other. 


On  placing  the  tube,  thus  centred,  in  the  lathe,  it 
will  be  found  to  run  quite  true  at  the  ends,  and  if  any 
part  is  out  of  truth  it  will  be  somewhere  near  the 
centre.     Now,  by  taking  a  light  cut  off  with  the  stout 
parting-tool  in  two  or  three  different  places  you  will 
be  able  to  determine  what  will  be  the  ultimate  diameter 
of  the  tube.    Then,  having  adjusted  the  callipers  to  the 
smallest   part,   proceed   to   make    a    broach    of   this 
diameter,  which,  we  may  safely  assume,  will  not  be 
less  than  f|  inch,  and  possibly  more.     This  broach 
should  be  about  6  inches  long  in  the  cutting  part,  4 
inches  of  which  should  be  parallel,  then  tapered  from 
this  to  I  inch  at  the  point.  Pursue  the  same  method  in 
making  as  directed  for  the  one  shown  in  Fig.  42.   The 
broach  completed,  observe  that  as  it  will  be  used  to 
finish  the  holes  in  the  caps,  we  will  make  sure  that  it 
is  of  the  proper  diameter  by  making  a  boring  gauge 
also  to  the  smallest  part  of  the  tube,  and  use  it  to  test 
the  broach.     Remarking  that  as  the  gauge  will  be  sub- 
sequently used  to  bore  the  caps,  it  will  be  necessary  to 
make  the  parallel  portion  at  least  2  inches  long.    This 
done,  drill  a  |  inch  hole  in  an  odd  piece  of  brass  plate 
and  work  the  broach  quite  through,  then,  if  the  hole  is 
too  large,  you  must  grind  a  little  off  the  edges  of  the 
cutter  until  the  broach  and  gauge  correspond.     When 
this  is  the  case,  reduce  the  gauge  about  tV  inch,  and 
proceed  to  bore  the  caps  ;  first  note  if  any  difference 
exists  in  the  diameter  of  the  circular  portion  of  either 
cap,  then  bore  out  a  recess  in  a  wood  chuck  (not  the 
one  used  for  the  transverse  arm  which  it  is  assumed  to 
be  still  screwed  in  its  place  on  the  chuck  as  we  left  it 
in  the  last  chapter),  deep  enough  to  ensure  the  flange 
bedding  fairly  level  on  the  face  of  the  chuck.  If  a  good 
fit  is  secured,  the  casting  being  still  rough  will  hold 
sufficiently  tight  in  the  case  of  the  upper  cap,  but  as 
the  lower  cap  will  project  J  inch  further  beyond  the 
chuck,  it  will  be  advisable  to  secure  it  by  cutting  a 
hole  in  the  centre  of  a  piece  of  beech  about  4  inches 
square  and  J  inch  thick,  so  as  to  pass  over  the  end, 
and  bear  on  the  flange,  fixing  it  with  a  screw  at  each 
corner.     Each  cap  having  been  bored  to  the  gauge, 
the  next  business  will  be  to  turn  them  on  a  mandrel  to 
fit  in  their  respective  places  on  the  trunnion  block. 
To  make  the  mandrel,  proceed  as  follows  :  Procure  a 
piece  of  beech  6  or  8  inches  long  and  ii  inches  square, 
in  the  centre  of  each  end  bore  I  inch  hole  a  little 
over  an  inch  deep,  into  each  of  these  holes  drive  a 
piece  of  Tss  inch  round  iron,  i;{-  inch  long  ;  lastly,  make 
a  deep  centre  dot  in  the  end  of  each  piece  of  iron,  and 
the  mandrel  is  complete.  This  plan  is  superior  to  wood 
alone,  as  we  run  no  risk  of  the  centres  shifting  before 
the  work  is  finished,  especially  if  a  small  hole  is  drilled 
about  |-  inch  deep  to  receive  the  lathe  centres.    Coach 
screws  are  superior  for  centres  when  the  square  heads 
will  admit  of  the  work  passing  over  them. 
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Having  provided  the  mandrel,  turn  one  end  down 
so  that  the  upper  cap  will  pass  tightly  on  to  it,  flange 
foremost,  so  that  the  cap  can  be  tried  in  its  place,  as 
the  turning  progresses,  without  removal  from  the 
mandrel.  Holding  the  cap  in  the  hand,  a  sharp  rap 
on  the  end  of  the  mandrel  (supposed  to  be  turned 
slightly  tapering)  with  a  wooden  mallet,  will  enable 
it  to  bite  on  the  mandrel,  and  if  it  shows  a  tendency 
to  slip  round,  a  little  chalk  applied  to  the  wood 
will  help  matters.  To  proceed:  the  circular  por- 
tion of  the  cap 
which  projects 
within  the  hole 
bored  in  the  end 
of  the  trunnion 
may  be 
some- 
less  in 
than 
itself. 


block, 
turned 
what 
diameter 
the  hole 
reserving  a  por- 
tion, about  \ 
inch  from  the 
flange,  on  which 
to  bestow  a  little 
extra  care  in 
order  to  secure 
a  good  fit.  Next, 
turn  the  inner 
face  of  the 
flange  quite  true, 
so  that  it  may 
present  a  close 
joint  on  apply- 
ing it  to  the  end 
of  the  block. 
An  attempt  may 
now  be  made 
to  turn  the  outer 
faceof  the  flange 
also,  but,  should 
the  pressure  of 
the  tool  eventu- 
ally force  it  oft"  the  mandrel,  reverse  it,  and,  having 
finished  this  face,  disengage  it  with  the  mallet,  so  as 
to  preserve  the  centres  from  injury,  which  would 
certainly  happen  if  a  steel  hammer  were  used. 

On  the  supposition  that  you  have  successfully 
accomplished  this  last  feat,  the  lower  cap  may  be 
similarly  dealt  with,  until  one  end  fits  equally  as  well  in 
its  place,  as  it  is  assumed,  was  the  case  in  the  upper 
one,  after  which,  reverse  it  for  turning  the  outer  face 
of  the  flange,  at  the  same  time  turning  the  remain- 
ing end  to  fit  inside  the  end  of  the  tube  on  which  the 
mirror  is  to  slide,  viz.,  No.  5  in  the  list.    As  the  inner 
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edge  of  the  tube  will  probably  be  ragged,  remove  this 
before  attempting  to  fit  the  cap,  which  will  require  to 
be  somewhat  easy,  so  as  to  leave  room  for  a  film  of 
solder  between  the  two. 

The  caps  finished  so  far,  the  next  step  will  be  to 
fix  the  upper  cap  in  its  proper  position  on  the  trunnion 
block  by  means  of  four  steel  screws.  The  use  of 
steel  screws  is  advocated  in  preference  to  brass, 
because  by  so  doing  we  shall  run  no  risk  of  imparting 
an  unsightly,  battered  appearance    to  the   heads,   a 

casualty  insepa- 
rable in  the  case 
of  brass  screws, 
where  the  ne- 
cessity exists  for 
the  continued 
use  of  the 
screw-driver.  Of 
course,  the  steel 
screws  will  ul- 
timately give 
place  to  those 
of  brass. 

Speaking  of 
screws  reminds 
us,  first,  to  con- 
sider the  most 
feasible  methods 
of  supplying  the 
same.  If  you 
intend  making 
them  yourself,  it 
will  be  neces- 
sary to  provide 
a  pair  of  taps, 
one  about  \  inch 
and  the  other 
—  in.  diameter, 
with  a  screw 
plate,  or  small 
stocks  and  dies 
to  match.  As  to 
materials,  both 
in  short  lengths 
Two  sizes  will  be 


FIG.  49. — METHOD  OF  SECUR- 
ING STEM  AND  TRANSVERSE 
ARM  TO   BLOCK. 


steel  and  brass  wire  may  be  had 
from  Messrs.  Cotton  and  Johnson, 
sufficient,  viz.,  T^  inch  and  \  inch  diameter,  respec- 
tively. To  make  the  screws,  first  [centre  truly  each 
end  of  the  piece  of  steel  or  brass  wire,  as  the  case 
may  be,  and  turn  it  to  the  same  diameter  as  the  tap 
you  intend  to  use,  for  a  distance  of  £  inch  from  the 
point,  being  very  careful  to  secure  a  true  shoulder. 
Next  screw  it  to  fit  a  nut,  extemporised  out  of  an  odd 
piece  of  plate,  and  replace  it  in  the  lathe,  then, 
allowing  T|  inch  for  the  head,  and  using  a  thin  part- 
ing tool,  proceed  to  divide  it  at  this  point,  until  it 
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shows  signs  of  giving  way, 
after  which  it  may  be  sepa- 
rated with  a  fine  saw.  After 
producing  as  many  as  you 
require  of  this  particular 
size,  you  may  now  proceed 
to  turn  the  heads  and  cut 
the  grooves  in  the  same  by 
fixing  a  piece  of  brass,  say 
2  inches  long,  1  inch  wide 
and  §  inch  thick,  on  a  wood 
chuck  with  a  couple  of  screws, 
then  find  the  centre  as  it  spins 
in  the  lathe,  and  drill  a  hole  through  the  plate  small 
enough  to  ensure  a  good  thread  and  deep  enough  to 
allow  of  its  being  tapped  without  removing  the  plate 
from  the  chuck.  Having  tapped  the  hole  scribe  a 
central  line  across  the  chuck  at  right  angles  to  the 
edges  of  the  plate.  Next  cut  off  the  heads  of  four 
wire  nails  and  drive  one  into  the  chuck  on  each  side 
of  the  central  line  and  an  inch  away  from  each  side 
of  the  plate,  allowing  a  projection  of  i  inch  from  the 
face  of  the  chuck.  Now  wind  one  of  the  partially 
finished  screws  into  the  plate  |and  turn  the  head  to 
the  required  shape,  then,  with  the  screw  still  in  the 
chuck,  remove  the  latter  and  screw  it  on  to  a  piece  of 
wood,  fixed  upright  in  the  vice,  of  the  same  size  as 
the  nose  of  the  lathe  spindle.  Next,  with  a  fine  saw, 
cut  the  groove  in  the  head,  the  nails  forming  efficient 
guides  to  keep  the  saw  in  the  centre.  For  steel  screws 
the  width  of  the  groove  may  be  3V  inch,  ~  inch  is 
ample  for  the  brass  ones,  and  the  depth  must  be  limited 
to  half  the  distance  from  the  top  to  the  shoulder. 

Having  described  the  method  to  pursue  in  making 
the  screws,  at  the  same  time,  unless  you  have  the 
tools  and  materials  at  hand,  I  should  advise  you  to 
procure  them  from  Mr. 
Lovegrave,  optician,  of 
Slough,  who  makes  a 
speciality  of  this  class 
of  goods,  which  for 
finish  and  cheapness  are 
superior  to  anything  of 
the  kind  I  ever  met  with. 
On  this  plan,  all  the 
tools  necessary  would 
be  two  taps,  corres- 
ponding to  Nos.  9  and 
13,  B.W.G.,  and  costing 
8d.  and  6d.  respectively. 
This  point  settled,  we 
next  proceed  to  drill  the 
holes  in  the  upper  cap, 
through  which  the  small 
size  screws  are  to  pass, 
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FIG.   52.— TOOL  FOR  CUTTING  THE  RACK. 


previously  testing  the  drill 
to  see  if  it  is  of  the  proper 
size  in  a  spare  piece  of  plate, 
and  drilling  the  holes  in  the 
position  shown  in  full  size 
view  of  cap,  Fig.  48.  This 
done,  secure  the  trunnion 
block  in  its  place  in  the 
3  tripod.  Place  the  cap  on  the 
7>  block,  and  in  order  to  get  it 
exactly  square  the  trunnion 
should  be  turned  on  its 
axis  until  the  cap  is  brought 
between  the  uprights,  the  position  being  exactly  the 
reverse  of  that  seen  in  Fig.  2,  then,  turning  the  cap 
in  its  bearing  till  it  appears  quite  parallel  with  the 
inner  face  of  the  uprights,  mark  the  holes  with  a  scriber 
and  after  removing  the  trunnion  block  to  the  vice' 
carefuHy  dot  the  centre  of  each  circle  with  a  fine 
pointed  centre  punch.  The  holes  being  drilled  and 
screwed  to  a  good  thread,  secure  the  cap  with  steel 
screws,  and  place  the  block  within  the  tripod,  next 
proceed  to  set  off,  centre,  and  drill  the  holes  in  the 
lower  cap,  adopting  the  same  precautions  in  marking 
the  holes  through  on  the  block  as  directed  for  the 
upper  cap.  These  holes  being  likewise  drilled  and 
screwed,  it  now  remains  to  fix  it  securely  with  the 
steel  screws  and  transfer  the  trunnion  block  to  the 
vice,  in  order  to  broach  out  the  interior  of  the  caps. 
Entering  the  broach,  with  its  wooden  guides  at  the 
lower  cap,  where  the  bearing  is  longest,  and  keeping 
as  near  in  line  as  possible,  carefully  work  it  through 
from  this  end  as  far  as  the  wrench  will  admit,  then 
withdraw  the  tool  and  pass  it  through  from  the  upper 
end,  when  the  result  should  be  quite  satisfactory,  and 
the  interior  of  a  uniform  diameter  throughout. 

Assuming  that  such 
is  the  case,  we  are  now 
in  a  position  to  com- 
plete the  turning  of  the 
stem.  Remarking  that 
in  most  instruments  this 
part  is  usually  trian- 
gular, and  sometimes 
square  in  section,  I 
must  explain  that  I 
concluded  it  would  be 
very  much  easier  for  the 
amateur  to  produce  a 
straight  and  parallel 
circular  stem,  with  the 
tools  described,  than  it 
would  be  if  we  sought 
to  obtain  the  same  end 
with  the  file  and  scraper. 
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To  resume,  detach  the  upper  cap,  marking  it  on 
the  inner  face  to  enable  you  to  replace  it  in  the  same 
position,  then,  using  the  cap  as  a  gauge,  turn  the  stem 
the  whole  length  with  the  triangular  point  tool,  or  what 
amounts  to  the  same  thing,  the  edge  of  a  stout  part- 
ing tool,  laid  flat  on  the  rest,  which  is  meanwhile  kept 
pretty  close  'to  the  work,  advancing  gradually  from 
right  to  left  by  light  cuts,  until  the  cap  slides  smoothly 
over  the  whole,  noting  that  it  will  be  unnecessary  to 
remove  the  work  from  the  lathe  in  order  to  see  if  the 
cap  will  fit,  as  it  can  be  slipped  over  the  centre  and 
left  there  while  the  turning  proceeds,  and  the  insertion 
of  a  chip  of  wood  will  prevent  it  from  shaking 
about.  Patient  application  and  sharp  tools  are  the 
great  essentials  to  be  observed  to  ensure  success  in 
this  operation.  When  assured  that  the  cap  fits  equally 
at  all  points,  turn  the  end  of  the  stem  which  is  intended 
to  fit  in  the  transverse  arm  perfectly  true.  Next 
observe  if  the  iron  centre  will  pass  within  the  hole 
bored  through  the  arm,  if  not  turn  it  down  a  little,  and 
having  placed  the  chuck,  to  which  the  arm  is  attached, 
in  the  lathe,  proceed  to  bore  out  the  hole  to  fit  accu- 
rately on  the  stem,  and  give  the  finishing  touch  to  the 
bottom  of  the  recess  to  form  a  true  bed  for  the  end  of 
the  stem.  The  depth  of  the  recess  may  be  increased 
to  i  inch,  if  by  so  doing  you  can  improve  the  fit  of 
the  stem  within  it.  The  stem  being  thus  fitted  to  the 
arm  set  off  64  inches  from  the  finished  end,  to  this  add 
the  depth  of  the  recess  and  turn  off  the  remainder  to 
this  point.  Next,  noting  the  mark  on  the  flange, 
screw  the  upper  cap  in  its  place  and  proceed  to  remove 
any  little  irregularities  on  the  stem  by  applying  a  little 
oilstone  powder  and  oil  to  the  surface,  using  the  carrier 
as  a  handle  to  work  the  stem  up  and  down  through 
the  caps  until,  on  clearing  away  the  abrasive  material, 
it  is  found  to  be  quite  smooth.  Just  a  word  here  as 
to  the  oilstone  powder.  Turkey  stone  is  considered 
to  be  best  for  the  purpose,  and  be  careful,  above  all 
things,  to  exclude  every  symptom  of  grit. 

Now,  prepare  an  ornamental  washer  for  the  upper 
end  of  the  stem  in  the  same  manner  as  directed  for 
the  washer  under  the  head  of  the  clamping  screw  in 
the  tripod.  After  remarking  that  it  should  be  bored 
to  a  tight  fit,  and  the  diameter  of  its  upper  edge  about 
^s  inch  less  than  the  diameter  of  the  boss  above  it,  in 
order  that  the  boss  may  be  finished  to  the  same  size, 
we  dismiss  this  subject,  aad  pass  on  to  finish  the 
screw,  P,  Fig.  i,  facing  up  the  shoulder  quite  true,  and 
turning  the  neck  to  fit  in  its  place  on  the  arm,  which 
may  now  be  detached  from  the  chuck. 

The  next  point  to  consider,  will  be  the  preparation 
of  the  stem  to  receive  the  rackwork.  To  do  this,  you 
require  a  block  of  wood,  deal  for  instance,  about 
9  inches  long,  6  inches  wide,  and  3  inches  thick, 
planed  up  truly  on  the  face,  to  which  one  edge  and 


one  end  must  be  rendered  true  and  square  ;  this 
ready,  gauge  a  line  along  the  centre  of  the  face,  and 
continue  this  line  across  the  end  ;  now,  set  off  with 
the  dividers,  half  the  diameter  of  the  stem  on  each 
side  of  the  centre  line  on  the  face,  and  gauge  lines 
through  these  points  ;  then  set  off  half  the  diameter  of 
the  hole  in  the  transverse  arm  for  the  insertion  of  the 
body  tube,  on  each  side  of  the  centre  line  on  the  end 
and  square  lines  from  the  face  through  these  points  ; 
next  fix  with  screws,  two  straight  strips  of  wood, 
6  inches  long,  1  inch  wide,  and  ^  inch  thick,  with  their 
ends  flush  with  the  true  end  of  the  block,  and  their 
inner  edges  coinciding  with  the  gauge  lines  on  the  face. 

Having  placed  the  block,  thus  prepared,  in  the 
vice,  remove  the  centre  from  the  upper  end  of  the 
stem,  and  drill  a  \  inch  hole  through  the  other  centre; 
now  lay  the  stem  between  the  strips  on  the  block, 
with  a  distance  equal  to  the  depth  of  the  recess  in  the 
arm,  projecting  beyond  the  block,  and  secure  it  in  this 
position  by  a  screw  through  the  hole  in  the  iron 
centre,  being  careful  not  to  wind  the  screw  in  so  far 
as  to  raise  the  opposite  end  of  the  stem  off  the  block  ; 
then  (the  washer  or  collar  being  absent)  secure  the 
arm  to  the  stem  with  the  proper  screw,  noting  as  you 
tighten  it,  that  the  internal  edges  of  the  large  hole  in 
the  arm  coincide  with  the  corresponding  lines  on  the 
end  of  the  block,  and  when  certain  on  this  point,  it 
must  be  further  secured  by  a  couple  of  screws, 
2i  inches  long,  through  the  cross-pieces  on  the  arm, 
this  done,  perhaps  the  screw  through  the  iron  centre 
will  bear  further  tightening.  The  arrangement  will 
be  clearly  seen  on  referring  to  Fig.  49.  Then,  in 
order  to  set  off  the  flat  on  the  stem,  we  shall  need  a 
gauge  of  the  usual  material,  at  least  T'5  inch  thick,  and 
3  inches  long,  to  begin  with.  Having  filed  one  edge 
straight,  square  a  line  equidistant  from  the  ends  for 
a  centre  line,  and  gauge  a  line  at  a  distance  of  half 
the  diameter  of  the  stem  from  the  true  edge  ;  next,  at 
the  point  where  these  two  lines  intersect  each  other, 
make  a  slight  dot  with  a  fine  centre-punch,  to  steady 
the  dividers  in  scribing  a  circle  of  the  same  diameter 
as  the  stem;  this  circle  produced,  set  off  —  inch  on 
each  side  of  the  centreline,  square  lines  through  these 
points,  cut  the  plate  through  at  the  centre  line,  and 
file  one-half  to  the  form  shown  in  Fig.  50.  The  same 
figure  also  represents  the  method  adopted  to  scribe 
two  parallel  lines  on  the  stem,  -,%  inch  apart  (that  be- 
ing the  width  of  the  rackwork)  by  removing  the  strips 
from  the  side  of  the  stem,  and  holding  the  scriber  to 
the  end  of  the  gauge,  which  is  pressed  against  the 
stem,  and  the  two  drawn  along  the  stem,  from  end  to 
end,  then  reversing  them  to  the  opposite  side  to  pro- 
duce the  second  line. 

Before  attempting  to  file  the  stem  to  these  lines, 
we  wish  to    utilize   them  for   another  purpose,  and 
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therefore  proceed  to  clear  the  block,  then  set  oft"  and 
gauge  on  its  face  two  lines,  \  inch  on  each  side  of  the 
centre  line,  next  fix  a  strip  of  wood  3  inches  long, 

1  inch  wide,  and  \  inch  thick,  outside  each  line  with 
the  ends  1  inch  from  the  end  of  the  block.  Now  lay 
the  trunnion  block  on  the  surface-plate,  with  the  face 
to  which  the  stage  will  be  attached,  downwards,  to 
see  if  the  edge  of  each  flange  bears  equally  on  the 
plate,  and  having  remedied  the  defects,  if  any  exist, 
place  it  between  the  strips  on  the  wood  block,  and 
slide  the  stem  with  its  attendant  arm  into  its  place  ; 
next,  adjust  the  large  hole  in  the  arm  to  the  lines  on 
the  end  of  the  block  as  before,  and  make  a  slight 
scratch  on  each  cap  with  the  scriber,  close  to,  and 
corresponding  with  the  lines  on  the  stem.  The  block 
must  now  be  cleared  a  second  time,  and  the  trans- 
verse arm  and  stem  secured  with  the  three  screws  in 
their  original  position  ;  this  effected,  make  a  centre 
dot  on  the  top  of  the  stem,  \  inch  from  the  arm,  and 
another  dot  4  inches  beyond  the  first ;  next,  still 
using  the  same  fine-pointed  punch,  make  a  series  of 
dots  between  these  latter  points,  exactly  on  the  lines 
scribed  on  the  stem,  at  intervals  of  i  inch.  We  have 
now  a  portion  of  the  stem,  4  in.  long  and  Ts6  in.  wide, 
bounded  by  these  dots,  and  our  next  step  will  be  to 
level  the  surface  within  this  boundary  with  a  second  cut 
file,  being  watchful,  above  all  things,  not  to  go  beyond 
the  lines,  in  order  to  obtain  a  true  seat  for  the  rackwork. 

Having  succeeded  in  this  matter,  it  will  be  neces- 
sary to  provide  a  piece  of  rackwork  y5  inch  wide,  to 
fit  the  pinion  wire  with  eight  leaves.  Sufficient  for  our 
purpose  may  be  had  for  one  shilling  from  Messrs. 
Lancaster  and  Son,  opticians,  of  Birmingham.  Pro- 
cured from  this  source,  it  will  be  found  of  an  even 
width,  but  will  require  reducing  to  an  even  thickness 
of  xo  inch  ;  this  may  be  accomplished  by  planing  or 
otherwise,  procuring  a  piece  of  beech,  8  inches  long, 

2  inches  wide,  and  j%  inch  thick,  then  laying  the  piece 
of  rackwork.  cut  neatly  to  4  inches  long,  in  the  centre 
of  the  slip,  scribe  a  line  all  round  it,  and  after  cutting 
this  part  out  so  as  to  form  a  good  fit  for  the  rackwork, 
fix  the  strip  with  a  few  brads  on  a  level  piece  of  wood 
about  i£  inch  thick,  which  has  been  secured  in  the 
vice.  Now  press  the  plate,  teeth  downwards,  into  the 
recess,  and,  when  certain  that  it  touches  the  bottom, 
it  will  be  found  quite  possible  to  reduce  the  brass  to 
the  level  of  the  wood  by  means  of  a  second  cut  file, 
without  reducing  the  wood  to  any  appreciable  extent. 

The  rack  thus  reduced,  drill  a  very  small  hole  be- 
tween the  first  and  second  teeth  at  each  end,  now  lay 
it  in  its  place  on  the  stem,  its  edges  coinciding  with 
the  dots,  and  hold  it  there  by  means  of  two  pieces  of 
wood  \  inch  thick  cut  to  the  shape  of  Fig.  51,  which 
are  secured  to  the  block  an  inch  from  each  end  of  the 
rack  by  means  of  two  screws.    When  fixed,  run  the 


drill  through  the  holes  in  the  rack  into  the  interior  of 
the  stem,  and  fit  a  piece  of  brass  wire,  2  inches  long, 
into  each  hole.  The  pins  are  to  serve  as  guides  to 
ensure  the  rack  being  kept  in  its  exact  position  when 
the  dots  have  probably  been  filled  with  solder. 

Laying  the  rack  aside,  after  marking  the  lower  end  ; 
next  in  order  comes  the  tinning  of  the  flat  on  the  stem. 
First,  to  prevent  the  solder  running  beyond  the  flat, 
we  shall  require  to  paint  the  adjacent  surface  with 
what  is  known  to  the  plumber  as  soil,  made  by  mixing 
lampblack  with  size  to  form  a  paste  ;  or,  if  this  is 
not  at  hand,  rubbing  the  surface  with  a  raw  potato  will 
serve  the  same  purpose.  Then,  assured  that  the  flat 
is  perfectly  clean,  and  the  remainder  of  the  stem  duly 
protected  and  attached  to  the  block  by  the  screw 
through  the  iron  centre,  a  piece  of  £  inch  round  iron 
heated  to  redness  must  next  be  inserted  within  the 
open  end  of  the  stem,  and  the  surface  of  the  flat 
wetted  with  some  killed  spirits  ;  after  which,  a  film  of 
pure  tin,  in  preference  to  solder,  must  be  deposited  on 
the  flat  by  means  of  a  soldering-iron,  wiping  off  all 
superfluous  metal  by  one  stroke  of  a  piece  of  waste. 
The  same  method  must  be  followed  in  tinning  the 
back  of  the  rack,  substituting  a  flat  piece  of  iron  on 
which  to  heat  it,  and  then  dropping  it  into  the  recess 
in  the  slip  of  wood,  which  must  be  previously  widened 
a  little  to  avoid  loss  of  time  in  applying  the  tin  with 
the  heated  soldering-iron. 

This  done,  carefully  clear  out  the  holes  for  the  pins, 
and,  having  wetted  the  tinned  surface  of  each  with 
the  spirits,  note  the  mark  on  the  lower  end  of  the  rack 
and  place  it  on  the  stem  with  the  pins  to  hold  it  in 
position.  Next,  bind  the  two  firmly  together  in  the 
centre,  and  also  at  each  end,  with  a  piece  of  iron 
binding-wire  wrapped  twice  round  and  twisted.  Now 
fix  the  carrier  on  the  iron  centre,  to  serve  as  a  handle, 
pass  the  red-hot  round  iron  into  the  open  end  as 
before,  and  apply  the  soldering-iron  to  the  joint,  when 
the  heat  will  cause  the  metal  to  flow  through  to  the 
other  side,  and  run  before  it  as  the  iron  is  moved 
along  the  whole  length  of  the  rack.  The  great  desi- 
deratum in  the  above  process  being  to  have  the  sur- 
faces in  close  contact  with  each  other  so  as  to  expel 
all  the  solder  possible.  Lastly,  solder  a  piece  of  brass 
wire  in  the  space  between  the  two  teeth  at  the  bottom. 

For  the  benefit  of  those  who  may  not  be  within 
easy  reach  of  Birmingham,  or  of  others  who  may 
essay  to  manufacture  a  piece  of  rackwork  for  them- 
selves, I  may  mention  that  it  is  possible  to  do  so  by 
preparing  a  piece  of  brass  of  the  proper  size,  and 
affixing  it  to  the  stem  by  the  method  aforesaid.  The 
tool  for  cutting  the  teeth  consists  of  four  pieces  of 
hacksaw,  2  inches  long,  placed  between  two  hard 
wood  cheeks,  9  inches  long,  i|  inch  deep,  and  1  inch 
wide,  held  together  by  two  screws  passing  through 
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one  cheek  and  screwing  into  the  other,  about  £  inch 
away  from  the  ends  of  the  saws.  Previous  to  the 
insertion  of  the  latter  the  cheeks  are  screwed  together 
and  planed  to  a  true  face,  and  the  cheek  B,  Fig.  52, 
requires  to  be  hollowed  out  to  the  dotted  line  D,  for  a 
distance  equal  to  the  length  of  the  saws,  in  order  to 
pass  over  the  boss  of  the  transverse  arm.  The  saws  are 
adjusted  to  the  proper  distance  from  each  other  by 
layers  of  paper,  and  in  the  present  case  there  are 
eleven  teeth  in  \  inch,  being  careful  to  observe  that 
the  saws  are  of  equal  thickness  and  the  layers  of 
paper  also  equal  in  number.  In  fixing  the  saws,  place 
a  strip  of  any  material  T'5  inch  thick,  across  each  end 
of  the  cheeks,  then  push  the  saws  downwards  until 
they  touch  the  bench,  now  tighten  the  screws  and  test 
them  by  pressing  the  teeth  into  a  piece  of  soft  wood, 
then  move  forward  a  tooth  each  time  until  you  have 
made  a  sufficient  number  of  impressions  to  enable 
you  to  measure  eleven  of  them.  With  patience,  you 
may  adjust  them  to  a  nicety,  after  which  file  the  first 
saw  till  it  projects  about  z \  inch  above  the  face  of  the 
cheeks,  the  second  ~j  inch,  and  the  remaining  two 
saws  to  barely  -j'5  inch,  as  these  latter  will  finish  the 
teeth  to  the  proper  depth.  After  sharpening  the  teeth 
with  a  saw  file  they  must  be  slightly  rounded  on  the 
edges  lengthwise,  so  that  the  bottom  of  the  teeth 
shall  be  circular  rather  than  square. 

To  use  this  tool,  fix  two  strips  of  hard  wood,  6 
inches  long,  1  inch  wide,  and  of  the  combined  thickness 
of  the  rack  and  stem,  at  a  distance  of  i£  inches  on 
each  side  the  centre  line  on  the  block,  and  secure  the 
stem  and  arm  with  three  screws,  then,  in  order  to 
leave  i  inch  solid  at  the  bottom  of  the  rack  and  also 
to  serve  as  a  guide  at  the  start,  fix  a  piece  of  wood  6 
inches  long,  I  inch  wide,  and  £  inch  thick,  with  the 
edge  against  which  the  cheek  will  slide,  adjusted  to  a 
line  squared  across  the  strips  5  inch  from  the  bottom 
of  the  rack,  by  means  of  two  screws  passing  into  the 
block  just  within  the  strips.  Satisfied  that  all  is 
correct,  you  may  now  proceed  to  cut  the  teeth  with 
the  side  of  the  cheek  A,  sliding  against  the  guide  C, 
and  the  strips  forming  a  stop,  as  the  ends  of  the  saws 
butt  against  them  in  passing  to  and  fro,  then  when 
the  saws  cease  cutting  advance  one  tooth,  endeavour- 
ing to  keep  as  nearly  parallel  with  the  guide  as  possible. 
After  advancing  £  inch  or  so  leave  the  saws  in  position 
and  shift  the  guide  forward  to  within  I  inch  of  the 
face  of  the  cheek,  as  in  the  illustration,  adjusting  it  so 
as  to  be  square  with  the  strips,  thus  working  away 
until  the  whole  has  been  gone  over,  but  never  again 
allowing  the  guide  actually  to  touch  the  cheek.  The 
teeth  cut,  it  now  only  remains  to  very  slightly  and 
carefully  round  the  tops  of  the  teeth  with  the  clock 
rounding  file,  leaving  the  finishing  touches  to  a  future 
stage.  (To  be  continued.) 


A  CENTRE  CABINET  FOR  CURIOSITIES. 

By  "  CURIO." 


(For  Figs.  1 — ij,see  Supplement '  issued  with  this  Part.) 
HIS  is  an  article  that  is  rarely  asked  for, 
but  what  is  more  appropriate  than  apiece 
of  furniture  of  this  kind  for  an  oriel 
window  recess,  which  is  so  often  only 
occupied  by  a  few  chairs,  and  occasionally 
a  little  table  ?  This  latter  is  certainly  of  great  use  if 
books  are  wanted  to  be  at  hand,  but  it  scarcely  admits 
of  bric-a-brac,  curiosities,  etc.,  being  ready  for  inspec- 
tion and  still  always  in  their  proper  place,  and  this  is 
where  a  cabinet  is  preferable.  The  cabinet  shown  in 
the  folding  sheet  issued  with  this  Part  is  intended  for 
this  position  in  the  room,  and  will  be  found  to  measure 
2  ft.  across  the  top,  and  3  ft.  ?i  in.  high — see  Figs.  I 
and  2,  which  are  front  and  side  views  ;  Fig.  3,  which 
is  a  plan  at  A,  Figs.  1  and  2;  Fig.  4,  plan  at  B,  Figs. 
1  and  2.  It  consists  of  a  shelf  5  in.  high  from  floor  ; 
above  that  there  are  two  cupboards  on  opposite  sides 
(see  Fig.  3)  with  one  or  two  shelves  in  them,  and  a 
short  drawer  above  each  ;  five  drawers  in  each  of 
other  two  sides,  and  the  corners  formed  by  these  cup- 
boards and  drawers,  with  an  additional  shelf  put  in 
make  eight  nice  little  niches  for  ornaments.  Above 
all  that  we  have  the  whole  surface  of  the  top  covered 
in  with  a  ledge  with  fret  ornament  and  glass,  and  a 
sloping  glass  top,  over  the  centre  of  which  stands  on 
four  turned  pillars  a  circular  shelf,  for  holding  a  jar 
with  cut  flowers  in  it. 

The  plan  is  not  a  true  octagon — four  of  the  sides 
being  larger  than  the  other  four.  This  is  to  allow  the 
cupboards  and  drawers  to  be  larger  than  they  other- 
wise would  be,  and  still  leaves  the  niches  quite  large 
enough  for  their  particular  use. 

Now,  after  the  general  description  of  the  design, 
we  shall  set  about  making  this  little  cabinet,  first  of 
all  taking  the  underpart,  which  extends  from  C  down- 
wards (Fig.  1).  After  getting  the  eight  posts  l£  in. 
square  dressed  up,  and  turned  as  shown  in  Figs.  16 
and  17,  get  ready  the  fore-edges  (i£  in.  by  £  in.)  under- 
neath the  top  ;  these  are  arranged  as  in  Fig.  18,  which 
is  a  plan  of  them  when  in  their  positions,  and  dove- 
tailed into  the  tops  of  the  posts  as  in  Fig  19,  which  is 
drawn  full  size.  The  rails  underneath  the  cupboards 
and  drawers — at  D,  Fig.  1 — will  be  i^  In.  by  1  in.,  and 
arranged  as  in  Fig.  20,  and  mortised  into  the  posts. 
The  shaping  under  cupboards  and  drawers,  |-  in.  thick, 
will  also  be  mortised  into  the  posts  ;  but  not  the  pieces 
under  the  niches,  as,  being  on  the  angle,  they  would 
be  very  difficult  to  fit,  so  they  are  glued  and  sprigged 
in  afterwards.  The  bottom  of  cupboard  and  drawers 
will  be  of  one  piece,  §  in.  thick,  a  bead  being  run  on 
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each  edge,  as  in  Fig.  15,  each  corner 
being  cut  out  to  go  round  the  pillars,  as  in 
Fig.  21,  full  size.  The  shelf  E,  Fig.  I,  must 
also  be  of  one  piece,  §  in.  thick,  moulded 
as  in  Fig.  1 5,  and  each  corner  cut  as  in 
Fig.  22,  full  size,  for,  there  being  no 
rails  underneath  it,  it  must  get  resting  on 
the  posts,  for  which  purpose  the  posts 
have  to  be  cut  as  in  sketch,  Fig.  23,  a 
little  square  bit  being  taken  out  to  let  in 
the  square  piece  W,  in  Fig.  22.     The  fore- 


This  shelf  is  placed  on  fillets  fixed  to  the 
gables.  The  shapings  for  the  tops  of  the 
niches  are  shown,  full  size,  in  Fig.  9.  The 
darkly  shaded  part  at  X  is  cut  away  at 
the  angle  of  45  degrees,  to  follow  the  line 
of  the  post  (see  Fig.  24,  which  is  a  plan, 
full  size),  and  the  whole  glued  and 
sprigged  up  through  the  tie  z.  The  angle 
shaping  at  D  should  be  put  in  in  the 
same  way ;  the  little  brackets  under  shelf 
E  being  glued  and  sprigged  in  too.     To 
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edges  of  the  drawers,  i|  in.  by 
I  in.,  are  moulded  as  in  Fig.  15, 
and  checked  into  the  posts.  A 
section  of  the  cupboard  doors  is 
given  in  Fig.  13,  full  size,  and  the 
astragals  in  Fig.  14.  The  corner 
shelf  at  A  is  J  in.  thick,  a  section  of 
the  edge  is  shown  in  Fig.  n.  Ob- 
serve here  that  the  fret  is  glued  on 
the  face  of  the  shelf  in  such  a  way 
as  to  form  part  of  the  moulding  on 
the  shelf-edge.  A  part  of  the  fret 
— the  rest  is  only  a  repetition  of 
this— is  given  in  Fig.  12,  full  size. 


Glass    dooT 


1 or  Z  Shelves 


Drawers 

or 

Trays 


For  Explanation  of  Figures,  see  Text. 


FIG.  25. 


save  space  I  have  omitted  drawing 
out  these  shapes,  but  I  am  sure  no 
difficulty  will  be  found  in  laying 
them  out,  as  they  are  so  simple. 
The  top  C  is  moulded,  as  shown  in 
Fig.  8,  and  screwed  down  from 
above,  where  the  screw  will  be  hid 
by  the  ledge  coming  right  above  it. 
The  top  part  is  composed  of  a 
ledge  3  in.  high  all  round  the  top 
— there  will  be  eight  pieces  of  it — 
rabbeted  for  the  fret  and  the  glass, 
as  in  Fig.  8,  which  is  a  section 
down  through  it.  Fig.  7  gives  half 
E  E 
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of  the  shorter  pieces  of  fret ;  the  larger  ones  will  be 
exactly  similar,  but  with  an  arch  or  two  more  at  each 
side  to  fill  up  to  the  required  size.  These  ledges 
should  be  dowelled  into  the  top,  and  made  fast  to  it 
and  one  another. 

The  glass  top  above  that,  a  section  of  which  is  given 
in  Fig.  8,  lifts  off.  A  birch  bead,  set  in  the  upper  edge 
of  the  ledging,  fits  into  a  groove  made  for  it  in  the 
under  side  of  the  glass  top.  A  flat  square  of  wood  is 
left  in  the  centre  of  this  top  (see  Fig.  4),  and  at  each 
corner  stands  a  turned  pillar,  as  in  Fig.  10,  which 
supports  a  round  shelf  7  in.  in  diameter.  A  section 
of  the  edge  of  this  shelf  is  shown  in  Fig.  6,  and  in 
Fig.  5  part  of  the  fret  which  is  repeated  round.  After 
it  is  cut  it  will  not  be  difficult  to  bend  it  to  the  curve 
of  the  shelf  and  fix  it  with  a  few  sprigs.  The  intention 
of  the  fret  is  to  prevent  anything  from  falling  over  the 
edge  of  the  shelf.  These  four  pillars  must  be  put 
into  their  places  very  firmly,  or  the  shelf  will  be  fre- 
quently requiring  the  doctor ;  for  very  little  will 
suffice  to  make  it  shake  all  over. 

This  cabinet  could  be  easily  adapted  to  suit  indi- 
vidual  requirements  ;  and  I  think  my  paper  would 
be  very  incomplete  did  I  not  mention  some  of  these. 
Instead  of  having  so  many  drawers  (there  are  twelve 
altogether),  there   might  be  four  cupboards,  two   of 
them  deeper  than  the  other  two,  just  as  in  Fig.  2  (if 
you   read  there  cupboard  instead  of  drawers),  and  a 
drawer  above  each.    In  that  case,  I  should  recommend 
an  ornamental  wood  door  to  be  put  on  two  opposite 
cupboards — say  after  Fig.  25.     This  door  is  made  in 
the  usual  way,  two  styles,  top  and  bottom  rails,  and  a 
panel.    Astragals  are  then  planted  on  the  panel,  flush 
with  the  framing;  and  a  little  incised  carving  would  lend 
interest  to  the  whole.     But  don't  think  I  mean  to  say 
it  would  not  look  well  without  the  carving,  for  it  would. 
If   the   four  cupboards  were   adopted,  and  wood 
doors  put  on   two   of  them,   or  even   one   of  them, 
trays  could  be  put  inside,  which  would,  perhaps  for 
some  purposes,  be  more  suitable  than  drawers.     The 
glass  doors  could,  of  course,  be  made  with  one  pane 
instead  of  five  ;  but  this  would  not  look  so  well  as 
a  door,  although  articles  inside  could  be  seen  much 
better.  The  corner  niches  might  also  be  enclosed  with 
a  glass  door,'putting  the  fretted  arch  (Fig.  9)  over  the 
glass.     Instead  of  having   the  glass  top   to   lift   off, 
there   is   no   reason    why   it    should   not   be   hinged, 
making  the  four  large  panes  lift  and  the  small  ones 
fixed.   This  would  certainly  be  much  more  convenient 
if  the  articles  inside  were  often  required  out,  either  to 
examine  or  to  clean. 

I  have  shown  brass  handles  on  the  drawers  and 
doors  ;  drawings  and  prices  of  these  may  be  seen  in 
page  92,  Vol.  III.,  of  Amateur  Work.  Figs.  4  and 
10,  are,  I  think,  best  suited  for  this  cabinet. 


For  the  special  benefit  of  those  who  wish  for  more 
show  space  than  is  perhaps  shown  here,  I  give  in 
Fig.  26  an  additional  plan  of  how  the  part  from  C  to 
D  in  Fig.  1  might  be  arranged.  There  is  a  six-sided 
space,  three  of  these  sides  being  glass,  and  one  of 
these  three  the  door;  two  cupboards,  five  drawers  or 
trays,  and  four  corner  niches.  The  side  with  the 
niches  would,  of  course,  stand  next  the  room,  and 
that  side  also  contains  the  drawers,  so  as  these  do  not 
look  so  well  as  a  door,  one  after  Fig.  25  might  be  put 
over — say  the  four  under-drawers — and  there  would 
be  the  advantage  of  one  lock  serving  four  drawers. 

This  cabinet  would  look  well,  and  be  quite  suitable 
for  any  colour  or  kind  of  wood,  and,  if  well  made, 
would  be  an  ornament  in  any  mansion.  I  hope  it  will 
be  the  means  of  drawing  attention  to  centre  cabinets, 
for  they  might  frequently  be  introduced  with  great 
advantage  to  the  room.  I  feel,  therefore,  quite  sure 
that,  when  one  takes  the  time  and  trouble  to  make 
this  novelty,  the  pleasure  in  afterwards  beholding  it 
will  be  an  ample  reward. 
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VI.— DESIGN  FOR  AN  INDOOR  FERNERY— AN  IMITATION 
'i  RUIN  "—CONCLUSION. 

CCORDING  to  my  promise,  I  will  now 
give  suggestions  for  a  window  fernery  in 
a  bay  window.  Fig.  35  represents  a 
design  for  the  sitting-room  window  of 
the  writer.  The  bay  is  what  is  known  as 
a  square  bay,  and  faces  almost  due  west,  the  sun  only 
peeping  in  for  a  few  minutes  at  one  side  each  day  ; 
the  dimensions  being — width,  6  feet  6  inches  ;  depth, 
3  feet ;  height,  from  floor  to  ceiling,  about  10  feet.  I 
found  the  depth,  3  feet,  was  more  than  I  wanted,  and 
it  would  also  be  difficult  to  get  to  open  the  window- 
frame,  so  I  decided  to  utilise  a  depth  of  2  feet. 
There  is  a  ledge,  2  feet  6  inches  from  the  floor,  run- 
ning on  three  sides  of  the  sash  work,  so  upon  this 
a  movable  shelf,  6  feet  6  inches  by  2  feet,  was  fitted 
of  f-inch  floor-boards,  supported  in  the  centre  by  a 
slanting  piece  from  back  to  front.  This  board  shelf 
forms  the  superstructure  of  the  fernery,  and  although 
the  whole  affair  looks  part  and  parcel  of  the  building, 
the  lot  can  be  taken  out  in  a  few  minutes— a  point  of 
considerable  importance.  In  the  centre  of  the  shelf 
is  placed  an  oblong  zinc  tray,  3  feet  by  1  foot  8  inches 
by  6  inches  deep,  having  an  aperture,  4J  inches  deep 
by  2  feet  10  inches  long,  cut  in  the  side  next  the  room. 
A  piece  of  32  oz.   glass  is  cemented  inside  this  aper- 
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ture,  with  a  cement  made  as  follows  :  Two  parts  pitch, 
and  one  part  gutta-percha  ;  melt  in  an  old  saucepan  or 
other  convenient  vessel,  and  if  necessary,  thin  by 
adding  a  very  little  turpentine.  Warm  the  edges  of 
the  glass  and  the  zinc,  lay  the  part  flat,  and  pour 
on  the  cement  to  the  zinc  where  the  glass  is  to  go, 
and  bed  the  glass  in.  Stand  to  cool.  When  set,  it 
will  be  found  watertight  and  sound.  This  tray  will 
form  the  centre  or  aquatic  part  of  the  fernery.  On 
three  sides  of  the  tray  a  ledge  is  soldered,  about  2^ 
inches  wide,  by  the  entire  depth,  in  which  to  grow 
small  ferns.  The  whole  of  the  zinc  work,  except  the 
part  where  the  glass  is  set,  is  of  the  roughest  de- 
scription, as  it  is  all  covered  in  ;  about  the  centre  I 
made  two  holes,  and  soldered  in  two  pieces  of 
j  compo  pipe  for  the  fountain  supply  and  waste,  and 
run  an  upright  strip  of  zinc,  3  inches  deep,  and 
3  inches  from  the  edge  of  the  board  all  round,  except 
where  the  glass  comes,  tacking  it  down  by  small 
zinc  nails.  This  strip  is  for  the  purpose  of  supporting 
the  rockwork  bordering  of  the  shelf  as  shown  in 
plan,  Fig.  36. 

Now,  having  got  the  zinc  work  all  fitted,  and  the 
space  arranged,  I  proceeded  to  build  up  some  rock- 
work  on  the  zinc  with  coke  and  Roman  cement  (as 
fully  described,  page  114),  leaving  here  and  there 
small  crevices  by  placing  in  a  core  covered  with  paper 
to  be  afterwards  withdrawn,  these  crevices  to  be 
used  for  mosses,  etc.  The  zinc  tray  in  the  centre 
was  made  as  irregular  as  possible,  both  inside  and 
out,  and  I  also  built  up  the  supply  and  waste  pipes  in 
like  manner.  This  left  me  a  space  at  either  end  about 
18  inches  square,  in  the  centre  of  which  I  built  up 
an  imitation  tree  fern,  as  shown,  Fig.  20,  page  473, 
Vol.  II.,  surrounding  which  is  a  layer  of  shingle  and 
small  shells.  When  the  rockwork  became  thoroughly 
dry,  it  was  tinted  with  shades  of  brown  colour  mixed 
with  boiled  oil  only,  and  picked  out  here  and  there 
with  moss-coloured  tints.  A  pair  of  hanging  baskets 
made  on  wire  (as  described  in  Part  XIV.),  12  inches 
wide,  completed  the  work  ;  subsequently  adding  a 
circular  bird  cage,  suspended  over  the  centre  from 
the  ceiling.  To  supply  the  fountain,  I  use  the 
method  described  in  page  209.  The  design  is  very 
effective,  and  the  construction  is  quite  within  the 
reach  of  an  amateur  workman,  aided  by  what  I 
would  fain  hope  are  sufficiently  clear  instructions. 

Before  leaving  the  subject  of  windows,  I  will 
point  out  how  a  flower-box  to  fit  any  window  may  be 
made  available  for  ferns  or  flowers  for  a  few  pence. 
Take  a  strip  of  zinc  3  inches  wide,  and  long  enough 
for  the  front  and  ends  of  the  window  sill.  Lay  a 
piece  of  newspaper  or  other  paper  on  the  sill,  bend 
the  zinc  at  each  end,  so  as  to  assume  somewhat  the 
form  of  the  sill,  and  about  2  inches  less  in  size.     Set 


this  upright  on  the  [paper,  and  build  up  rockwork  to 
taste  on  this  zinc,  this  will  form  a  sort  of  wall 
about  4  inches  high,  run  a  little  cement  in  on  the 
bottom  to  unite  all  together,  and  the  work  is  com- 
plete. When  set  and  dry,  lift  out  and  remove  the 
paper,  bore  a  few  holes  in  near  the  bottom  at  front,  and 
you  have  a  capital  box,  the  exact  fit  of  the  sill,  very 
cheap,  easily  repaired,  and  improving  in  appearance 
with  age. 

Fig.  37  shows  a  design  suitable  to  stand  in  a 
bay  window,  etc.,  and  is  intended  to  form  an  open 
fernery  and  aquarium  combined.  The  upper  frame, 
octagon  in  form,  is  of  zinc,  the  uprights  being  i  inch 
angle  bar,  the  top  frame  No.  28  zinc  bar,  the  bottom 
frame  of  top  being  of  No.  31  bar,  glazed  with 
26  oz.  glass.  The  base  or  stand  is  of  zinc  covered 
with  rustic  rockwork  ;  the  fretwork 
at  the  edge  of  base  being  soldered 
on  water-tight,  serves  to  prevent 
the  water  getting  on  to  the  carpet 
when  watering  the  ferns,  as  well  as 
an  ornament.  The  fernery  in  centre 
is  built  upon  a  four-arched  frame- 
work, roughly  made  of  strips  of  i 
zinc,  and  cemented  in  pocket  form 
in  like  manner  as  described  in  a 
previous  chapter,  and  is  surmounted 
by  a  plaster  figure  (a  female  bearing 
an  urn),  which  may  be  obtained  at 
most  image  shops  at  about  is.  6d. 

As  detailed  descriptions  of  the 
method  of  working  up  similar 
ferneries  have  already  been  given,  it 
will  perhaps  be  unnecessary  to  oc- 
cupy valuable  space  in  a  repetition 
of  the  same.  I  may,  however,  point 
out  that  the  frame  of  the  stand 
under  the  rockwork  is  of  the  form 
of  Fig.  38,  one  end  soldered  to  the 
bottom  of  aquarium,  the  other  to  the  base  plate  ; 
and  as  an  additional  security  and  strength,  I  bore 
a  hole  in  the  tube,  and  after  putting  in  pieces  of 
coke  or  stones,  fill  it  up  with  liquid  cement.  This 
makes  an  almost  unbreakable  standpost  when  set. 
The  stand  looks  very  handsome  and  massive  if 
painted  and  varnished  black,  with  the  points  picked 
out  in  bronze  or  gold. 

Having  got  thus  far,  I  am  fortunately  reminded 
of  the  query  of  a  correspondent  relative  to  an  imita- 
tation  ruin  for  a  fern  or  rockery.  This  is  a  very 
simple  matter  if  the  operator  has  any  taste  at  all  for 
the  work.  The  best  plan  is  to  get  a  picture  of  some 
old  ruined  abbey  or  such  like,  and  endeavour  to  imi- 
tate it.  The  method  I  recommend  is  as  follows:  Lay  on 
a  table  or  board  a  piece  of  sacking,  or  coarse  canvas, 


FIG.  38.  —  FRAME 
OF  STAND  IN 
FIG.    37. 
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and  upon  this  run  some  Roman  or  Portland  cement, 
mixed  thin  so  as  to  form  slabs  when  set.  Then,  with 
a  small  saw  cut  them  into  regular  shape  of  about  the 
dimensions  you  intend  to  use.  These  slabs  are  to 
form  the  walls  of  the  ruin.  Now  mark  out  the  plan 
of  the  building  on  a  piece  of  paper.  Wet  your 
slabs,  and  erect  the  walls  by  joining  the  slabs  together 


besides  imitation  of  ruins — model  cottages  — an  old 
mill  with  waterwheel,  to  work  under  trickling  water, 
etc.,  may  be  got  up  in  the  same  way — the  modeller 
trying  his  hand  on  one  of  not  too  small  dimensions, 
then  proceeding  with  smaller  ones,  which  require 
considerable  nicety  of  touch  in  finish.  The  amateur 
will  gain  great  assistance  in  this  work  by  inspecting 


/  I        I         \ 

FIG.  35. — WINDOW  FERNERY  AND  FOUNTAIN  IN  SQUARE  B. 

(canvas  marks  outside)  at  the  corners  with  cement. 
Then  when  dry,  break  off  pieces  of  the  walls  until  your 
model  assumes  the  "ruined"  appearance  desired. 
Doorways,  windows,  and  other  openings  may  be  cut 
out  with  a  key-hole  saw,  before  the  walls  are  set  up. 
Finally  wet  the  model,  and  touch  up  with  thin  cement, 
and  when  quite  dry,  colour  with  the  suitable  tint 
mixed  in  boiled  oil.  Any  average  amateur  may  suc- 
cessfully  produce    really   good   work   in   this   way — 


A 


\        \ 


\ 


AY  WINDOW,  WITH  SUPPLY  TANK  (a)  AND  WASTE  TANK  (b). 

some  of  the  exquisite  models  of  old  work  which  are  on 
view  at  most  artists'  colour  shops  as  drawing  models. 
As  the  instructions  on  making  and  managing 
ferneries  are  now  approaching  conclusion,  I  may 
mention  that  the  designs  given  are  in  no  way  ex- 
haustive of  the  various  methods  of  construction,  but 
are  intended,  as  stated  in  the  first  article,  to  lead  an 
amateur  entirely  unacquainted  with  the  work  to  com- 
mence in  the  simplest  manner,  and  upon  designs 
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requiring  very  little  skill  in  their 
construction,  or  the  use  of  any 
but  the  rudest  tools,  trusting  to 
nature  to  clothe  with  beauty 
the  somewhat  rough  and  ready 
rockwork  ferneries  shown  in 
the  first  article — and  then,  when 
the  workman  had  found  how 
exceedingly  simple  the  work 
was,  to  proceed  upon  more  ela- 
borate designs,  which  in  practice 
should  be  really  miniature  con- 
servatories for  ferns.  Once  in 
this  field,  the  amateur  sees  that 
the  modification  in  designs  may 
be  endless — from  a  box  with  a 
glass  lid  to  the  most  elaborate 
architectural  display.  But  let 
him  always  remember  that  a 
true  fernery  is  not  so  much  a 
grand  piece  of  furniture  as  a 
means  of  affording  shelter  from 
cold,  draughts,  foul  air,  and 
dust  to  the  delicate  and  always 
beautiful  ferns;  and  while  this 
shelter  should  harmonise  with 
the  surroundings  of  the  room, 
and  therefore  be  more  or  less 
imposing,  the  one  point  which, 
at  the  risk  of  boring  my  readers, 
I  would  urge  is,  that  the  wealth 
of  foliage  in  the  ferns  them- 
selves should  always  be  the 
most  striking  feature  in  the  de- 
sign. The  general  management 
of  ferneries  will  be  found  to 
give  very  little  trouble,  if  the 
first  setting  up,  the  essential 
condition  of  proper  drainage, 
and  protection  from  draught  are 
provided.  Upon  the  subject  of 
top  ventilation,  I  have  found  that  this  is  compara- 
tively unimportant — in  proof  of  which  I  have  grown  (as 
have      others) 


FIG.  37.- 
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success- 
delicate 
under 
shades 
where  ventila- 
tion at  the  top 
was  entirely 
absent  —  but 
while  this  is  so, 
it  is  equally 
true   that    the 


FIG.  36. — SHELF  IN  PLAN  FOR  WINDOW  FERNERY  AND  FOUNTAIN,  FIG.  35, 


roots  must  be  well  provided 
with  air  from  the  bottom,  and 
where  this  is  amply  provided 
for,  the  ferns  seldom  show  signs 
of  mildew  on  the  foliage.  The 
best  kind  of  soil  I  have  found  is 
virgin  peat  mould,  which  can  be 
bought  in  London  very  cheaply, 
but  any  rich  friable  soil  will 
answer.  I  water  the  ferns  re- 
gularly once  a  day,  so  as  to 
ensure  them  being  constantly 
moist,  and  when  the  soil  ap- 
pears to  be  somewhat  exhausted, 
and  it  is  not  convenient  or 
advisable  to  renew  it,  I  use  a 
small  portion  of  native  guano, 
say,  a  teaspoonful  to  about  4 
inches  diameter  of  soil,'  just 
dibbled  in  on  the  top,  which,  by 
the  process  of  watering,  is 
gradually  conveyed  to  the  roots, 
and  as  far  as  my  experience  has 
gone,  appears  to  answer  as  well 
for  ferns  as  for  other  plants. 

Further,  just  a  word  of  cau- 
tion to  the  amateur  who  has 
just  completed  his  work,  and 
is  anxious  to  see  it  duly 
tenanted  by  the  plants  that  it 
has  been  made  to  receive  : — Do 
not  plant  a  fernery  which  has 
recently  been  painted  until  all 
smell  of  turps,  etc.,  has  gone  off. 
Again,  recollect  that  no  ferns 
will  thrive  where  the  foliage  is 
exposed  to  the  air  in  which 
much  gas  is  burnt. 

In  concluding  the  present  series 
of  instructions  I  venture  to  ex- 
press the  hope  that  what  has  been 
to  me  a  labour  of  love,  has  been,  and  will  be,  of  much 
service  to  the  readers  of  Amateur  Work.    Should 

any  difficulty 
be  found  in 
constructing, 
etc.,  a  query 
addressed 
to  "  Amateurs 
in  Council " 
will  always 
meet  with  a 
ready  response 
from  Donald 
Bede, 
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COMBINED. 
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THE  RENOVATION  OF  OLD   PRINTS, 
DRAWINGS,  AND  PAINTINGS; 

AND  THE  COLOURING  AND  MOUNTING  OF 

MAPS  AND  PLANS. 

By  JOHN  BSION,  Constructor  of  Relievo  Maps  to  M.R.II.  the  late 

l'rince  Consort,  and  author  of  ".Relievo  Maps  and  Their  Construction," 
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II.-REPAIRS   OF   DAMAGED    ENGRAVINGS— MOUNTING 
PRINTS  AND  WATER-COLOUR  DRAWINGS,  ETC. 

EPAIRING  of  Damaged  Engravings. — 
The  margins  of  most  engravings  present 
more  palpable  evidences  of  the  effects  o 
time  or  neglect  than  the  area  which  is 
covered  by  the  printed  subjects.  Many 
persons  unceremoniously  banish  an  unsightly  margin 
by  cutting  the  engraving  from  its  boundary  and  mount- 
ing it  upon  a  new  sheet  of  paper,  or  Bristol  board. 
True,'  this  renovates  the  appearance  ;  but,  let  it  be 
clearly  understood,  that  the  artistic  and  pecuniary 
value  of  the  engraving  is  greatly  lessened  thereby,  and 
in  some  cases  this  desire  for  renovation  becomes 
absurd.  I  have  seen  instances  in  which  valuable 
etchings  and  engravings  by  the  old  masters  have  lost 
almost  all  their  original  characteristics,  by  being  pre- 
sented on  a  snowy,  or  delicately  tinted  mount,  beau- 
tiful in  itself,  but  as  objectionable  in  its  association  as 
would  be  the  robes  of  youth  upon  reverend  old  age. 

The  torn  and  battered  margins  of  valuable  en- 
gravings can  oftimes  be  satisfactorily  repaired  by 
selecting  from  the  fly  leaves  of  old  books  or  common 
prints,  paper  as  near  as  possible  in  colour  and  texture 
as  that  of  the  print  you  are  desirous  of  restoring.  In 
such  cases,  carefully  tear,  not  cut,  a  portion  from  the 
margin  where  you  wish  to  mend  it.  The  object  of 
tearing  is  to  obtain  an  irregular  bevelled  edge.  Take 
the  paper  which  you  have  selected  to  supply  the 
defect  ;  place  it  under  the  hole  which  you  have  torn 
out,  and  roughly  mark  the  new  piece  with  pencil, 
around  the  bevelled,  torn  edge  of  the  margin.  Re- 
move the  new  piece,  and  tear  that  to  a  bevelled  edge, 
approximating  in  form  to  the  hole  torn  in  the  print, 
but  take  care  it  is  a  little  larger.  Slightly  damp  both 
the  new  piece  and  the  torn  margin,  then,  with  white 
paste,  made  of  corn-flour,  water,  and  powdered  alum 
(the  latter  in  the  proportion  of  a  teaspoonful  to  half  a 
pound  of  flour),  paste  the  torn  edges  carefully  and 
thoroughly  by  rubbing  the  paste  into  the  edges  with 
the  forefinger,  or  a  small  stiff  hog-hair  pencil.  Affix 
your  piece  accurately  at  the  back  of  the  print ;  turn  it 
over  to  the  face  to  see  that  it  is  correct  ;  lay  it  upon  a 
very  smooth  board,  or  on  a  piece  of  glass,  and  when  it 
is  about  half  dry,  cover  the  repaired  part  with  a  thin 
piece  of  cardboard  or  stout  cartridge  paper.  Rub 
firmly  upon  the  card-board  with  a  strong  paper-knife 


or  the  smooth  handle  of  a  spoon,  and  if  the  work  be 
properly  done  the  edges  of  the  repaired  rent  in  the 
margin  will  be  scarcely  perceptible.  I  have  seen 
many  such  repairs  done  by  amateurs,  which  have 
required  very  close  scrutiny  ere  they  could  be  dis- 
cerned. This  method  is  often  employed  by  skilful 
bookbinders  when  dealing  with  the  damaged  leaves  of 
valuable  works. 

Note. — If  the  edges  of  the  paper  cannot  be  torn  so 
as  to  be  [sufficiently  bevelled  ;  lay  them  upon  a  piece 
of  glass,  and  with  a  keen  pen-knife  gently  scrape  to  a 
sufficient  thinness.  With  a  little  care  edges  of  paper 
fmay  thus  be  reduced  to  the  substance  of  tissue  paper- 
It  is  not  unfrequent  to  find  the  body  of  an  en- 
graving torn  or  otherwise  damaged.  If  it  be  merely 
rent,  although  in  a  very  jagged  form,  repairs  may  be 
effected  thus  :  Lay  the  engraving,  face  upwards,  upon 
a  sheet  of  glass,  or  other  smooth  surface,  and  with  the 
point  of  a  pen- knife,  lay  the  rent  portions  of  the  print 
evenly  in  their  proper  places.  This  done,  take  a  piece 
of  thin,  but  tough  paper,  and  tear  it  to  a  size  of  about 
two  inches  all  around,  beyond  the  limits  of  the  rent ; 
bevel  away  the  edge  of  the  paper  very  gradually,  as 
already  directed  ;  paste  this  on  one  side  onlyj  slip 
it  carefully  under  the  back  of  the  print,  so  as  to  com- 
pletely cover  the  rent  portion  ;  lay  a  piece  of  writing 
paper  over  the  face  of  the  print,  and  rub  gently,  but 
firmly,  with  a  paper-knife  over  the  space  repaired,  lift 
the  writing  paper,  examine  the  damaged  part,  and  if 
all  is  satisfactory,  let  the  engraving  remain  under  the 
pressure  of  a  few  books  till  quite  dry.  Be  careful  to 
ascertain  that  no  particle  of  paste  remains  on  the  glass 
or  board  whereon  the  print  has  been  laid,  or  the  en- 
graving will  become  affixed  thereto,  and  thus  suffer 
second  damage  from  the  process  of  repairing. 

It  frequently  happens  that  a  piece  is  torn  out  of 
the  body  of  an  engraving  and  lost  ;  the  repair  in  such 
a  case  is  a  matter  of  greater  nicety,  but  quite  practi- 
cable. Proceed  thus:  Place  a  piece  of  paper  under  the 
damaged  portion  of  the  print,  in  the  same  manner  as 
that  described  in  the  preceding  paragraph,  and  let  it 
dry  completely.  From  some  print  or  engraving,  of 
little  value,  select  a  portion  as  nearly  as  possible  of 
the  same  character  as  the  damaged  portion  ;  i.e.,  if 
the  foliage  of  a  tree  be  irreparably  injured  or  gone, 
choose  a  piece  assimilating  closely  to  the  damaged 
part  ;  if  it  be  the  trunk  of  a  tree,  select  a  portion  of  a 
trunk  ;  if  drapery,  or  a  part  of  a  figure  .has  come  to 
grief,  choose  corresponding  parts  from  the  print  you 
are  cutting  from.  If  you  can  do  nothing  else  in  the 
way  of  matching  the  damaged  engraving,  take 
especial  care  in  your  task  of  selection,  to  let  the  hatch- 
ings of  the  chosen  piece  run  in  the  same  direction  as 
the  portion  of  the  engraving  you  wish  to  repair.  With 
a  keen  pen-knife,  or  a  piece  of  fine  glass-paper,  reduce 


THE  RENOVATION  OF  OLD  PRINTS,  DRA  WINGS,  AND  PAINTINGS.  431 


the  selected  piece  to  a    suitable    substance,  and  be 
especially  careful  to  bevel  off  the  edges  as  thinly  as 
possible.     Paste  the  back  of  the  piece  and  carefully 
fit  it  to  the  damaged  part.     Let  it  dry  thoroughly.     In 
many  cases,    a  piece    can  be    obtained    so  near  in 
character  to  the  mutilated  part  of  an  engraving,  that 
careful  fitting  and  gentle  rubbing  with  a  paper-knife, 
is  sufficient  to  effectually  restore  a  shattered  or  lost 
part ;  but  where  such  cannot  be  accomplished,  and 
the  repairs  are  too  evident  :  Take   Indian  ink,  rub  a 
little  in  cold  water  upon  the  back  of  a  plate  or  saucer; 
and  with  a  small  camel-hair  pencil  touch  in  the  shad- 
ing or  tints,  as  required  ;  or  with  the  point  of  a  pen- 
knife, take  out  any  lights  that  may  be  needed.     We 
scarcely  need  say  that  Indian  ink  can  be  mixed  to 
match  the  lightest  tints  as  well  as  the  deepest  shades 
of  engravings.     If  the  print  be  executed  in  brown  ink, 
as  is  not  unffequently  the  case,  use  sepia,  or  sepia  and 
Indian  red,  instead  of  Indian  ink,  in  your  touching.     I 
have  seen  many  repairs  effected  by  these  means  that 
have  baffled  the  closest  scrutiny.     To  those  who  are 
not  versed  in  the  use  of  water-colours,  it  may  be  well 
to  say  that  Indian  ink  can  be  bought  in  small  sticks 
at  2d.  each,  sepia  and   Indian  red,  in  moist    water 
colour  pans,  at  id.  each.  Procure  such  as  you  require, 
and  a  small  camel-hair  pencil.     Put  a  few  drops  of 
clear  cold  water  upon  the  back  of  a  plate  or  saucer, 
and  upon  it  rub  the  Indian  ink  gently,  mixing  it  with 
your  camel-hair  pencil  till    you  obtain  the    tint    re- 
quired.    If  the  engraving  be  printed  in  the  old  dull 
red,  dip  your  pencil  into  the  Indian  red  colour,  and 
make  a  tint  of  it  upon  your  plate,  reducing  its  tone,  if 
too  bright,  with  a  little  sepia.     The  operation  is  so 
simple  that  it  needs  no  nice  knowledge  to  accomplish 
your    purpose.     A    correct  eye  and   a  careful  hand, 
accompanied  by  a  little    patience,  are    all    that  are 
needed  to  obtain  satisfactory  results. 

Mounting  of  Engravings. — It  sometimes  happens 
that  the  damage  done  to  the  margin  of  an  engraving 
is  so  great,  that  it  is  indispensable  to  mount  it.  In 
such  cases,  you  will  choose  whether  you  will  mount 
upon  paper,  Bristol  board,  or  upon  a  stretcher  for 
framing.  Let  us  suppose,  first,  that  you  prefer  to 
mount  upon  paper  :  Procure  a  sheet  of  good  crayon 
paper,  of  a  tint  as  near  as  possible  to  the  margin  of 
the  damaged  print.  Cut  your  engraving,  carefully, 
from  its  margin  thus  :  Lay  it,  face  upwards,  upon  a 
sheet  of  glass  (a.  looking-glass  is  well  adapted  for  this, 
and  no  injury  to  it  need  result).  With  a  thin  straight- 
edged  rule,  laid  exactly  to  the  marginal  line  of  the 
print,  and  kept  firmly  down  with  the  fingers  of  the  left 
hand,  cut  through  the  print  with  a  keen,  smooth-edged 
pen-knife.  Do  not  think  that  cutting  upon  glass  will 
rob  your  knife  of  its  edge  ;  on  the  contrary,  you  will 
find  the  cutting  operation  cleaner  and  crisper  upon 


glass  than  upon  any  other  substance.  Photographers, 
I  may  say,  use  it  when  trimming  their  work  for 
mounting,  and  this  is  a  sufficient  proof  of  the  utility  of 
glass  as  a  surface  on  which  to  cut  the  edges  of  card- 
board and  paper  of  any  kind. 

Cut  through  the  fair  lines  of  the  margin,  so  as  to 
completely  detach  the  print.  Lay  the  severed  en- 
graving on  the  paper  upon  which  you  intend  to  mount 
it,  place  it  in  exactly  the  position  you  wish  it  to 
occupy,  and  make  small  pencil  dots  upon  the  paper, 
to  mark  the  four  corners  of  the  engraving.  Slightly 
damp  the  print  at  the  back,  with  a  sponge  and  cold 
water,  and  let  it  lie  for  a  few  minutes  to  expand.  Turn 
it,  face  downwards,  upon  a  clean  sheet  of  paper,  and 
paste  the  back  carefully  with  your  white  paste,  taking 
care  to  go  over  every  part,  and  especially  the  edges. 
Get  some  one  to  lake,  very  carefully,  two  corners  of 
the  pasted  print,  yourself  taking  the  others,  and  fit  any 
two  corners  to  the  pencil  dots  made  upon  the  mounting 
paper.  Let  it  fall  gently  into  its  place.  Lay  a  sheet 
of  paper  over  the  face  of  the  engraving,  and  rub  upon 
the  paper  firmly  and  evenly  with  a  soft  cloth,  so  as 
to  cause  the  print  to  adhere  losely  to  the  mounting 
paper. 

Note: — Paste  your  engraving  with  a  soft  hog-hair 
brush,  crossing  and  recrossing  to  avoid  missing  a 
single  point  ;  rub  the  paste  well  in,  and  be  very  careful 
not  to  leave  any  superfluous  paste  upon  your  work,  or 
it  will  ooze  from  beneath  the  edges  of  the  engraving 
when  mounted,  and  injure  the  appearance  of  your 
work.  If  the  paper  of  the  engraving  be  very  stout, 
you  will  do  well  to  select  as  stout  a  paper  as  possible 
for  mounting  on  ;  and  to  sponge  it  with  cold  water 
back  and  front,  before  mounting  the  engraving  upon 
it.  Crayon  and  drawing  papers  have  a  smooth  side, 
and  a  rough  or  grained  one  ;  use  the  grained  side  for 
mounting  on.  When  the  engraving  is  mounted,  place 
it  between  two  sheets  of  clean  paper  ;  lay  it  upon  a 
smooth  board  or  table  ;  keep  it  flat  by  putting  a  suit- 
able board  or  books  of  sufficient  weight  over  the  entire 
surface  ;  let  it  remain  thus  until  perfectly  dry,  when  it 
will  be  ready  for  the  portfolio  or  for  framing.  If  you 
cannot  procure  paper  for  your  mount  of  a  tint 
approaching  that  of  the  old  margin,  a  quiet,  subdued 
grey  will  harmonise  with  almost  any  subject.  The 
process  of  mounting  upon  Bristol  board  is  exactly  the 
same  as  that  just  given  for  paper.  If  you  wish  to 
mount  upon  a  stretcher  and  linen,  for  framing,  the 
instructions  given  in  page  411,  Vol.  II.,  Amateur 
WORK,  article,  "  Relievo  Maps,"  will  be  found  a  com- 
plete guide  both  for  making  the  stretcher,  and 
mounting  the  linen.  Take  especial  care  in  all  cases 
to  secure  an  ample  margin.  A  narrow  one  makes 
even  a  good  picture  look  mean. 

To  Mount   Water-colour  Drawings.— These    are 
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generally  executed  on  paper  without  any  attempt  to 
leave  a  regular  margin.  When  finished,  they  are 
usually  cut  so  as  to  leave  the  work  neatly  finished  up 
to  the  edge  of  the  paper,  and  are  then  imounted  by 
the  methods  we  [have  described  for  engravings  ;  for 
new  work  we  have  nothing  to  add,  but  it  is  sometimes 
desirable  to  remount  an  old  painting.  The  only 
difficulty  in  this  case  is  the  detaching  of  the  drawing 
from  the  old  mount.  To  effect  this  :  Lay  the  picture, 
face  downwards,  upon  clean  paper  ;  sponge  the  back 
of  the  mount  well  with  warm  water,  but  take  care 
that  no  moisture  runs  beneath  the  edges  to  reach  the 
painting.  Wet  a  towel  thoroughly  in  water  ;  fold  it  so 
as  to  form  a  smooth  bed  of  four  or  five  thicknesses, 
and  upon  this  lay  your  water-colour,  face  upwards. 
Let  it  remain  for  a  few  hours  in  a  cool  place,  when,  if 
the  mount  has  been  sufficiently  soaked,  the  drawing 
can  be  lifted  from  it  without  the  slightest  signs  of  ad- 
hesion; if  it  does  not  lift  easily,  wet  the  cloth  anew,and 
let  the  painting  remain  on  it  till  it  can  be  taken  cleanly 
from  the  mount  ;  it  can  then  be  remounted,  as  already 
directed.  It  scarcely  need  be  observed  that'  water- 
colour  drawings  require  more  care  in  mounting  than  a 
print,  or  you  may  "  smudge  "  or  "  blur  "  them.  Ere 
pasting  the  backs  of  them,  it  is  well  to  lay  their  faces 
upon  blotting  paper,  and  use  as  little  pressure  as 
possible  ;  the  same  treatment  should  be  observed  in 
dealing  with  them  when  mounted.  A  gentle  hand 
and  a  little  care  will  successfully  effect  all  that  is 
desired. 

Fixing  and  Mounting  Pencil  and  Crayon  Draw- 
ings—These can  be  mounted  by  the  same  methods 
as  engravings  ;  but  before  doing  so,  it  is  well  to  "fix" 
them.  There  are  various  means  for  doing  this  ;  per- 
haps the  simplest  and  most  effective  is  as  follows  : 
Place  your  drawing,  when  properly  cut,  face  upwards, 
in  a  clean  dish  or  tea-board  ;  gently  pour  upon  it 
milk  which  is  quite  free  from  cream.  Use  sufficient  to 
float  the  drawing.  Let  it  remain  in  the  milk  bath  till 
completely  saturated,  and  take  especial  care  that  the 
milk  passes  completely  over  every  portion  of  the 
drawing.  In  a  few  minutes  remove  it  from  the  bath. 
Lay  it  upon  blotting  paper  or  soft  calico,  to  absorb  the 
moisture.  Paste  the  back,  and  mount  as  already 
directed.  When  dry,  it  will  be  found  that  the  drawings, 
whether  pencil  or  crayon,  are  indelible,  and  that  the 
milk  has  not  only  left  the  finest  touches  uninjured,  but 
has  apparently  deepened  the  shades,  and  blended  the 
whole  into  more  harmonious  effect. 

In  the  next  two  papers  on  this  subject  we  will 
consider  the  injuries  that  are  frequently  caused  to 
paintings  in  oil  colours  by  damp  and  other  causes, 
and  the  means  that  may  be  taken  to  repair  the 
damage  done  as  far  as  may  be  possible. 
( To  be  continued?) 
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( Continued  from  page  147. ) 
II.— CASE  AND   FRAME   FOR   BATTERY— COST   OF 
MATERIALS, 
AVING  got  the  four  cells  completed,  our 
next  requirement  is  the  frame.     For  this 
some  f  inch  deal,   about   3  feet  by  11 
inches  will  be   enough.      It  should   bs 
-J  inch  when  planed.  This  should  be  cut  up 
as  follows  : — two  pieces  1 7  inches  by  1  inch  ;  two  pieces 
17  inches  by  2  inches  ;  four  pieces  1 1  inches  by  f  inch  ; 
two  pieces  6  inches  by  5  inches  ;  two  pieces  3  A  inches  by 
f  inch  ;  one  piece  i6i  inches  by  4;  inches.    These  are 
the  dimensions  when  planed,  and  in  cutting,  allowance 
must  be  made  for  the  extra  wood  required  for  the 
sawing  and  planing. 

The  two  pieces  6  inches  by  5  inches,  should  now 
be  cut  as  Fig.  7,  two  recesses,  A  B  and  A'  b',  being  cut 
f  inch  deep,  I  inch  long,  and  1  inch  from  the  end,  and 
then  the  bottom  recesses  2  inches  long  and  same  depth, 
and  starting  from  the  other  end.  The  two  pieces  17 
inches  by  2  inches  should  now  be  screwed  into  the  2 
inch  recesses  (as  c,  Fig.  8,  A,  being  the  6  inch  by  5 
inch  pieces),  and  the  1  inch  pieces  into  the  other 
recesses,  B,  Fig.  8.  The  i6j  by  4^  inch  piece  will 
now  drop  into  the  bottom  of  this  frame,  and  should  be 
secured  there  by  screws  to  the  long  pieces,  and  a 
couple  of  nails  at  the  ends.  Those  who  prefer  some 
better  fastenings  can  make  them  by  dovetail  joints,  but 
I  have  found  no  necessity,  as  screws  make  the  frame 
quite  substantial  enough  for  ordinary  use.  The  11 
inch  by  \  inch  pieces  must  now  be  cut  for  5-J  inches 
from  the  end  with  a  series  of  grooves  |  inch  long  and 
half  as  deep  as  long,  Fig.  9  showing  same  full  size ;  and 
when  done  they  should  be  secured  by  screws  to  the 
end  of  the  so-far-completed  frame,  at  the  edges  and  I 
inch  from  the  bottom.  Before  finally  securing,  they 
should  be  cut  down  so  that  your  brass  will  lie  level  in 
it  for  a  distance  of  \  inch  from  the  plain  end.  The 
grooves  should  be  placed  facing  each  other,  as  in  Fig. 
10.  The  3A  inch,by  f  inch  pieces  are  now  screwed 
on  the  ends  about  2  inches  from  the  bottom,  and  will 
form  very  convenient  handles  for  lifting  the  case  when 
the  jars  containing  the  bichromate  solutions  are  placed 
in  it.  Four  pieces  of  brass,  as  Fig.  1 1,  should  be  cut— 
A  B  and  E  F  being  in  A  F  and  E  D,  l|  inches,  b  c,  3 
inches,  and  C  D,  2  inches.  The  portions  E  G  and  a  h 
should  be  doubled  up  at  right  angles  to  the  remainder 
along  the  lines  F  G  and  F  H  respectively.  Before 
doubling,  three  holes  should  be  drilled  and  countersunk 
for  small  screws,  and  four  holes  in  the  portion  F  C.  One 
of  these  pieces  should  be  fastened  at  each  bottom 
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comer  of  the  frame,  for  the  purpose  of  protecting  it ; 
the  portion  E  G  lying  along  the  side,  and  that  of  A  H 
along  the  end.    This  will  complete  the  case. 

The  frame  for  the  cells,  which  is  next  to  be  made, 
consists  of  four  pieces  of  wood  (-J  inch  as  before), 
two  pieces  being  5  inches  by  1}  inch,  and  two  pieces 


Fig.  13  above  line  A  B  shows  end  view  of  frame).  Four 
pieces  of  brass,  as  Fig.  14,  are  now  wanted,  the  dimen- 
sions being  A  B,  c  D  and  E  F,  \  inch,  C  B  and  D  E,  f 
inch,  H  G,  f  inch.  Two  holes,  T'5  inch  diameter,  are 
drilled  in  the  centres  of  the  two  wings,  B  H  and  E  G, 
and  two  more  holes  drilled  and  countersunk  as  shown 


J 
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FIG.  13.— END  OF  FRAME.      Half  full  size. 


FIG.     7.  —  WOOD    FOR    END    OF 

frame.  Scale,  3  in.  to  1  foot. 
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FIG.    II.  —  BRASS    DRILLED    FOR 

screws.     Half  full  size. 


FIG.  12. — END  OF  FRAME.      Full  size. 
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FIG.  15. — CATCH  FOR  FRAME 

Full  size. 
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FIG.  14, — BRASS  DRILLED  FOR 

screws.     Full  size. 


FIG.  9. 

ENLARGED   VIEW 

OK  RACK. 

Full  size. 


fig.  8.— side  view  of  frame.     Scale,  3  in.  to  1  ft.  for  Figs.  8  and  10. 


FIG.  IO. — END  VIEW  OF  FRAME- 


17J  inches  by  J  inch.  The  corners  of  the  5  inch  by 
\\  inch  pieces  should  be  cut  as  Fig.  12, c  E,being  §  inch, 
and  C  D  I  inch.  The  ends  of  these  pieces  should  be 
halved  as  B,  Fig.  12,  and  the  ends  of  the  17  J  inch  by 
3  inch  pieces  treated  in  the  same  manner.  These 
four  pieces  must  now  be  placed  in  position  so  as  to 
form  an  oblong  frame,  and  so  secured  by  means  of  a 
couple  of  screws  at  each  of  the  corners  (the  portion  of 


in  illustration.  The  wings  should  be  bent  at  right 
angles  along  the  dotted  lines,  but  do  not  complete  the 
bending  until  you  have  screwed  them  on  the  ends  of 
the  frame,  in  position  shown  in  Fig.  13,  and  until  you 
have  placed  a  small  catch  in  each.  These  catches  are 
made  as  shown  in  Fig.  1 5,  and  cut  out  of  TV  inch  brass 
\  inch  wide  at  the  short  end  of  A  B,  and  gradually 
tapering  to  §  inch  at  the  long  end,  and  i|  inch  in 
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length  over  all ;  the  short  end  $  inch,  and  the  other 
end  i  inch.  The  projections  A  B  are  ts  inch  wide,  and 
stand  out  J  of  an  inch,  and  should  be  rounded  and 
smoothed  so  as  to  fit  into  the  holes  in  centres  of  B  G 
and  E  H,  Fig.  14.  When  ready,  the  short  end  should  be 
bent  at  right  angles  to  the  other  end,  the  bending  taking 
place  along  A  B,  Fig.  15.  These  are  now  placed  in  the 
pieces  screwed  to  the  frame,  the  screwed  pieces  now 
receiving  their  final  bending.  This  done,  the  frame 
will  be  complete,  with  the  exception  of  a  ledge  i  inch 
wide  and  |  inch  thick,  which  should  be  screwed  on  the 
edges  lengthwise,  E  and  F,  Fig.  1 3.  These  are  to  prevent 
the  cells  slipping  off.  Place  the  four  jars  in  the  frame, 
and  having  placed  the  cells  on  the  frame,  so  that  each 
cell  will  go  into  the  centre  of  each  jar  when  the  frame 
is  lowered,  mark  where  the  ends  of  the  cells  come  on 
the  frame,  and  glue  in  pieces  of  wood  so  as  to  keep  the 
cells  from  moving  on  the  frame  lengthwise. 

The  case  and  frame  should  now  be  stained  walnut, 
using  a  weak  solution  of  stains  (Stephens'  being  as  good 
as  any),  and  staining  till  you  get  it  dark  enough,  going 
over  it  as  often  as  requisite.  It  should  now  be  left  to 
dry,  and  then  sized  with  strong  size  twice,  and  then 
varnished  with  two  or  three  coats  of  light  oak  varnish, 
allowing  one  coat  both  of  stain,  size  and  varnish,  to 
become  thoroughly  dry  before  another  is  put  on.  The 
battery  is  now  finally  completed,  and  the  jars  only 
want  filling  to  within  i£  inches  of  the  top  with  the 
bichromate  solution,  and  your  cells  connecting  with 
wire,  if  for  intensity,  zinc  to  carbon  of  next  cell,  and 
zinc  of  this  cell  to  carbon  of  following  cell,  or  if  for 
quantity,  all  the  zinc  together,  and  all  the  carbons 
together,  and  all  is  ready  for  work.  The  bichromate 
solution  is  made  by  dissolving  bichromate  of  potash 
(cost  about  is.  per  lb.)  in  water  till  it  is  saturated,  and 
then  adding  one-tenth  part  of  sulphuric  acid.  The 
ordinary  commercial  acid  will  do,  and  costs  2d.  perlb. 
This  should  be  left  about  a  couple  of  hours  to  cool — 
the  addition  of  the  acid  causing  the  evolution  of  heat — 
and  then  is  ready  for  use. 

A  summary  of  cost  of  materials  shows  an  average 
of  2s.  per  cell, or  including  frame  and  sundries,  average 
of  2s.  8d.  per  cell,  which  I  think  will  be  found  very 
favourable  to  the  pocket,  in  comparison  with  the  cost 
of  buying  such  an  article,  and  will  no  doubt  induce  a 
few  of  our  readers  to  take  up  electricity  as  something 
ttiore  than  an  amusement . 

3.  d.  s.    d. 

Marmalade  pots,  say  Paraffin,0  5-  lb.  .     .     o    3 

2d.  each  ...08     Cheese-headedscrewso    2 
Carbons,  at  yd.    .     4     8     Binding  screws  ..14 

Zincs,  ii  lb.    .     .     1     3    i  Wood 06 

Brass     ....06     Screws,  varnish  stain, 

Porous  cell      .,02}       etc o  iOj 

Sulphate  of  copper,  

j  lb 01  106 

*  I  pay  is.  per  lb.  for  my  paraffin  in  Manchester. 
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R.  THOMAS  FLETCHER,  of  Warrington, 
has  sent  me  a  specimen  of  his  large  blow- 
pipes, for  brazing,  repairing  machinery,  etc., 
by  means  of  ordinary  coal  gas  as  a  heating 
medium ;  hut  owing  to  the  demand  on  the 
space  at  my  disposal,  I  am  obliged  to  defer  my  notice  of 
them,  which  will  be  accompanied  by  illustrations,  till  the 
next  Part.  Indeed,  I  find  it  as  impossible  and  impracticable 
to  get  all  the  matter  which  I  would  like  to  give  into  the 
forty-eight  pages  that  form  a  Monthly  Part  ofthis  magazine, 
as  it  is  to  persuade  a  pint  bottle  to  hold  a  quart ;  and  in 
proof  of  this  I  have  only  to  point  out  to  my  readers  that  for  the 
second  time  in  this  year  the  number  of  pages  has  been  increased 
from  forty-eight  to  fifty-six,  in  order  to  find  room  for 
"Amateurs  in  Council."  Even  now  I  have  four  or  five  pages 
in  type,  for  the  -non-appearance  of  which  I  am  compelled 
to  ask  the  indulgence  of  those  whom  they  chiefly  concern. 

A  correspondent  has  asked  me  to  notice  a  glass  tube, 
suitable  for  gauging  any  number  of  drops  for  infants' 
medicine,  or  for  dropping  lotion  into  the  ear,  supplied  for 
5d.,  by  Mr.  D.  Parker,  Brimington,  Cliestcrfield.  He  says, 
"  I  think  they  may  be  useful  to  amateur  photographers,  or 
to  those  who,  like  myself,  sometimes  dabble  a  little  in 
chemistry.  It  is  a  very  handy  little  article.  It  is  a  small 
tube,  drawn  to  a  fine  point  at  one  end  ;  at  the  other  it  has  an 
indiarubber  ball  for  forcing  out  the  liquid." 

Amateur  photographers  will  gather  much  useful  and 
necessary  information  from  a  "  Popular  Treatise  of  Modern 
Photography,"  by  George  Dawson,  M.A.,  formerly  Lecturer 
on  Photography  at  King's  College,  and  the  Editor  of  the 
British  Journal  of  Photography,  published  by  Geo.  Mason 
and  Co.,  Glasgow,  at  is.  The  book  is  of  crown  8vo  size, 
and  contains  ninety-six  pages  of  text,  with  twenty-four  pages 
of  advertisements  of  appliances  for  the  prosecution  of  the  art. 
Every  branch  of  photography  is  clearly  explained ;  the 
causes  of  failure  are  pointed  out,  and  descriptions  are  given 
of  all  the  different  processes  that  have  yet  been  introduced, 
with  recipes  and  formulas  for  solutions,  emulsions,  etc.,  and 
directions  in  cases  of  accidental  poisoning  by  some  of  the 
dangerous  chemicals  that  the  photographer  has  to  handle. 

Mr.  James  Gillingham,  of  Chard,  the  well-known  surgeon- 
machinist,  has  put  forward  a  fresh  claim  to  be  considered  in 
the  light  of  a  national  benefactor,  by  the  introduction  of  a 
new  portable  fire  escape,  to  which  he  has  given  the  name  of 
"The  Spider,"  because,  by  its  aid,  ascent  and  descent  to 
and  from  any  height,  is  accomplished  as  easily  as  similar 
movements  up  and  down  by  the  spider,  by  aid  of  the  thin 
but  strong  thread,  which  is  sent  forth  from  its  spinnerets  at 
» ill.  By  Mr  Gillingham 's  invention,  which  he  offers  for 
sale,  as  he  has  not  facilities  for  manufacturing  and  selling  it, 
a  useful  and  portable  fire  escape  is  brought  within  the  reach  of 
all,  and  no  house  should  be  without  it.  It  saves  scaffolding 
for  builders  and  ladders  for  painters.  Illustrations  of  the 
"  Portable  Fire  Escape,"  and  an  account  of  a  descent  by  its 
aid  from  the  top  of  the  tower  of  Chard  Church,  will,  doubt- 
less, be  sent  to  any  one  on  receipt  of  a  penny  for  postage. 
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[The  Editor  reserves  to  himself  the  right  of  re- 
fasirg  a  reply  to  any  question  that  may  be  frivolous 
or  Inappropriate,  or  devoid  of  general  interest. 
Correspondents  are  requested  to  bear  in  mind  that 
their  queries  will  be  answered  only  in  the  pages  of 
the  Magazine,  ihe  information  sought  being  sup- 
plied for  the  benefit  of  its  readers  generally  as  well 
as  for  those  who  have  a  special  interest  in  obtaining 
It    In  no  case  can  any  reply  be  sent  by  post-] 

General  Home  and  Colonial  Agency. 

The  address  of  this  Agency  is  54,  Eowesa 
Crescent,  Lohdox,  S.W.,  and  not  69,  Eo- 
vena  Terrace,  as  stated  in  the  June  Part  of 
this  Magazine. 

An  Amateur's  Overmantel. 
Brum  .writes  :— "  "Will  you  kindly  allow 
me,  as  one  of  your  original  subscribers,  to 
address  a  few  lines  to  you.  I  am  very 
pleased  to  see  you  are  allotting  so  much, 
space  in  the  present  volume  to  cabinet 
making  and  carpentry,  as  that  is  my  parti- 
cular hobby ;  and  I  think  you  will  find,  if 
the  subscribers  were  canvassed,  wood- 
working, or  something  allied  to  it,  would 
claim  the  most  devotees,  as  one  generally 
discovers  with  non-mechanics  it  finds  most 
favour."  [Every  amateur's  hobby  must  be 
considered,  and  is  considered  as  far  as  pos- 
sible. By  your  own  admission,  much,  space 
is  devoted  to  carpentry  and  cabinet 
making,  and  no  more  can  be  given  to  this 
branch  of  Amateur  Wosk,  due  regard 
being  had  to  the  wish.es  and  preferences  of 
Others,  which,  tend  in  other  directions. — 
Ed.~  "  I  have  made  the  cabinet  described 
in  Part  I.,  and  have  also  seen  it  made,  and 
the  piece  of  furniture  when  completed  is 
very  useful  and  a  great  ornament,  amply 
repaying  for  the  time  and  labour  bestowed 
on  it.  I  waited  patiently  month  after 
month,  hoping  to  see  a  good  design  for  an 
overmantel  appear  through  your  medium. 
The  "  Lily  "  was  not  what  I  wanted,  and  I 
do  not  possess  a  fret  machine.  Mr. 
Gleeson-White  has  since  treated  the  sub- 
ject in  its  place,  with  reference  to  the 
mantel,  but  hardly  as  an  independent  piece 
of  furniture.  To  get  over  my  difficulty,  I 
had  resource  to  a  furniture  catalogue,  and 
worked  out  what  I  wanted,  assisted  by  the 
displays  in  shop  windows.  I  have  just 
completed  the  article,  and  if  any  fellow 
amateur  wants  such  a  design,  and  you  are 
agreeable  to  give  the  necessary  space,  i 
will  willingly  communicate  my  experiences. 
The  plan  I  adopted  i3  most  simple,  requiring 
only  four  mortises,  and  has  the  same  effect 
as  a  professionally  constructed  one.  Mine 
ia  over  4  feet  wide  and  4  feet  high,  with  21 
inches  by  29  inches,  i  incb  plate  (not 
bevelled),  and  has  cost  me  but  little  over 
30s.,  including  glass,  and  7s.  or  8s.  paid  for 
wood  taming  (I  have  no  lathe),  and  is 
made  in  solid  American  walnut,  with  Lin- 
crusta  panels."  [Considering  the  narrow 
base  on  whicb  an  overmantel  must  stand, 
it  is  somewhat  dangerous  to  treat  it  as  an 
independent  piece  of  furniture,  i.e.,  without 
securing  it  by  attachment  to  the  wall,  and 
I  infer  from  your  remarks  that  you  desire 
to  remove  it  at  pleasure,  and  easily  and 
quickly.  Mr.  Glees on-W hite  has  given 
many  excellent  designs  for  overmantels — 
sufficient  I  think  to  satisfy  the  require- 
ments of  all.  "Why  not  send  a  drawing  and 
description  of  your  overmantel  ?  The  pages 


of  Amateur  "Work  are  open  to  all  comers, 
if  contributions  are  up  to  the  mark. — En.] 
"  Speaking  of  Lincrusta,  this  material  has 
always  struck  me  as  being  capitally  suitable 
for  amateur  work.  I  have  seen  it  exhibited 
decorated  in  different  ways,  and  it  always 
looked  well,  and  there  need  be  no  difficulty 
in  obtaining  it.  I  went  to  a  leading  deco- 
rator in  Birmingham,  and  enquired  for  it, 
and  was  at  once  civilly  shown  quantities 
of  remnants,  some  plain  and  some  decorated, 
but  ample  to  choose  from  for  any  small 
purpose.  The  price  I  paid  for  plain  was  a 
trifle  more  than  the  list  price  for  twelve 
yards;  if  a  decorated  sample  had  been 
chosen,  the  decoration  would  have  been 
added  to  price ;  but  it  lis  very  easy  to  orna- 
ment, and  I  shall  be  pleased  to  acquaint 
anyone  with  the  method  I  employ  to  make 
it  match  walnut.  If  any  subscriber  in  or 
near  Birmingham  wants  the  address  of  the 
firm  alluded  to,  I  will  inquire,  if  I  am  at 
liberty  to  publish  it."  [Do  so,  by  all  means. 
— Ed.]  "  I  see  in  your  "Work  constant 
inquiries  for  bevelled  glasses.  If  your 
querists  would  say  where  they  are  located, 
one  might  sometimes  help  them.  In  Bir- 
mingham I  can  mention  half  a  dozen  firms 
equally  good,  who  make  this  work  a  special- 
ity. "With  regard  to  their  [charges,  I  may 
say  for  a  glass  for  my  overmantel,  the  price 
quoted  for  21  inches  by  29  inches  J-inch 
O.  G.  plate,  1  inch  bevel  all  round,  15s.  6d. 
at  one  place,  and  16s.  6d.  at  another.  If 
only  |-inch  bevel,  about  Is.  less."  [Send 
their  addresses. — Ed.] 

In  Re  "  Amateur  Work.'3 

E.  A.  E.  B.  {Oxford).— In  reply  to  yourself 
and  many  other  correspondents  who  have 
written  in  favour  of  the  continuance  of  the 
monthly  appearance  of  this  Magazine,  I 
may  state' that  the  opinions  expressed  are 
entirely  in  accordance  with  those  of  the 
Publishers  and  myself,  and  that  whatever 
improvements  and  alterations  may  be  intro- 
duced, Amateur  Work  will  remain,  as 
hitherto,  a  Monthly  Magazine.  The  weekly 
pennyworth  becomes  tiresome  from  its  too 
frequent  appearance.  I  append  your  letter, 
in  which  you  ask — "  May  I  be  allowed,  as  a 
constant  subscriber  to  your  most  interest- 
ing publication,  to  give  my  vote  against 
the  proposed  alteration?  I  have  always  con- 
sidered the  good  illustrations,  print,  and 
paper,  as  being  among  its  chief  merits,  and 
it  seems  to  me  that  to  follow  H.  C.  T.'s 
advice  (especially  reducing  it  in  size,  which 
I  don't  even  like  to  think  of)  would  be  most 
suicidal  to  the  interests  of  the  Magazine. 
It  is  not  that  I  should  not  like  to  see  it 
oftener,  but  that  it  really  is  so  well  got  up 
now,  that  to  deliberately  alter  it  for  the 
worse  would  be  nothing  lees  than  sheer 
idiot  cy  1 " 

R.  S.  (Camberwell)  writes  :  —  "I,  and 
doubtless  many  others,  have  much  to  be 
thankful  for  to  you  and  the  Publishers  for 
your  interesting  Magazine,  which  has  given 
me,  directly  and  indirectly,  many  hours' 
amusement ;  but  I  would  strongly  advise 
you  to  very  seriously  consider  the  matter 
before  deciding  to  publish  the  Magazine 
oftener  than  at  present,  and  thus  turning 
that  which  is  at  present  a  boon  and  a 
blessing  into— to  put  it  mildly— a  serious 
nuisance.      Speaking  from  my  own  expe- 


rience, I  can  fully  endorse  the  remarks  of 
your  correspondent— M.  W.  (Burnley)— to 
the  effect  that  each  monthly  issue  contains 
enough  matter  for  most  amateurs  to  digest 
in  a  month.  In  these  days  of  cheap  publi- 
cations, many  very  useful  ones  are  perforce 
relegated  to  the  waste-paper  basket  before 
they  are  half  read  by  the  people  for  whose 
benefit  they  are  printed  ;  forinstance,  a  few 
years  ago  there  was  but  one  paper  devoted 
to  the  interest  of  my  business,  and  that 
appeared  fortnightly,  and  I  think  I  can 
safely  say  it  was  read  by  everybody 
interested.  Now  there  are  three  or  more, 
and  the  original  journal  is  published  weekly, 
and  it  is  no  uncommon  thing  to  hear  it  said 
in  answer  to  the  question  of  '  Have  you 
read  so-and-so  in  the  Journal  ? '  '  Oh !  no ; 
I  can't  find  time  to  read  the  Journal  every 
week  ;  when  it  was  published  fortnightly  I 
used  to  read  it  regularly  from  beginning  to 
end.'  I  detest  writing,  and  you  will  there- 
fore understand  that  I  should  not  have 
troubled  you  with  such  a  lengthy  epistle 
had  I  not  felt  very  strongly  on  the  matter, 
and  I  do  hope  you  will  not  publish  more 
frequently,  or  I  for  one  shall  cease  to  be  a 
subscriber  ;  I  have  been  been  one  from  the 
first.  I  must  apologize,  and  trust  you  will 
forgive  me  for  allowing  my  feelings  to  cause 
me  to  trespass  so  much  on  your  purse  (time 
is  money)."  [Very  glad  to  have  your 
opinion  so  decidedly  expressed.  The 
majority  of  "ours"  are  clearly  in  favour 
of  the  monthly  form  of  issue.— Ed. 

J.  T.  F.  (Brixton).-— I  do  not  insert  your 
protest  against  a  more  frequent  issue  of 
Amateur  "Work,  because  you  will  have 
seen  that  it  will  continue  to  appear  as 
heretofore  as  a  Monthly  Magazine.  The 
majority  of  those  who  have  expressed  their 
wishes  on  the  point  do  not  wish  for  a  change, 
and  the  Publishers  and  I  myself  are  quite  of 
their  way  of  thinking. 

Subjects  In  "Amateur  Work." 

Chemicals. — Clockmaking  will  be  re- 
sumed shortly.  The  author  of  Photographio 
Apparatus  has  been  requested  more  than 
once  to  complete  his  papers.  Bicycle- 
making,  as  you  see,  is  in  progress.  Thanks 
for  your  long  letter,  and,  above  all,  for  your 
patience. 

C.  T.  (Nottingham). — I  am  obliged  to  you 
for  your  long  and  kindly-expressed  letter, 
expressing  your  entire  satisfaction  with  the 
manner  in  which  this  Magazine  is  con- 
ducted, but  I  do  not  insert  it  on  account  of 
the  pressing  demands  on  the  space  devoted 
to  "Amateurs  in  Council." 

Clock  Repairing  in  Dublin. 

T.  B.  T.  (Dublin)  writes;— "We  are  very 
badly  in  want  of  a  good  watch  and  clock- 
maker  in  Dublin,  who  will  keep  all  the  ma- 
terials required  by  the  trade,  and  sell  at  a 
reasonable  price."  [I  cannot  convey  your 
message  to  H.  G.  C.  (Carcavellos)  about  the 
book  you  mention.  You  must  follow  the 
directions  given  for  correspondents  under 
the  heading  of  the  "  Sale,  Exchange,  or 
Purchase"  Department,  which,  I  think,  are 
clear  enough.  When  an  announcement  is 
made  in  this  department,  all  correspondence 
respecting  it  must  be  carried  on  between 
the  advertiser  and  those  who  reply  to  him. 
I  will  forward  letters  addressed  as  directed, 
but  I  can  do  nothing  more  than  this. — Ed.1 
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Electrical  Amateur  Work. 

In  conducting  such  a  serial  as  Amateur 
"Work,  the  Editor  cannot  hope  to  please  all 
Ms  readers,  nor  satisfy  all  their  wishes  and 
wants.  If  he  allows  the  contents  of  the 
serial  to  he  taken  up  with  subjects 
iu  wood-working,  then  metal-workers  will 
foe  sure  to  grumble ;  if  the  pages  are  filled 
up  with  articles  on  smithing,  bicycle 
manufacture,  gas-fitting,  zinc-working, 
and  kindred  subjects,  then  the  metal- 
workers are  glad,  and  the  wood-working 
■amateurs  are  depressed  ;  and,  if  he  decides 
to  admit  a  judicious  mixture  of  the  whole 
in  one  issue,  he  has  tojdecide  between  a  col- 
lection of  mere  shreds  and  scraps  of  infor- 
mation, or  such  a  bulk  of  useful  copy  as 
will  swell  the  part  to  a  size  far  beyond  the 
limits  allowed  by  the  proprietor.  Finding 
that  he  cannot  govern  his  journal  on 
democratic  principles,  owing  to  such  a 
multiplicity  of  vested  interests  in  the  con- 
stituency, he  must  perforce  act  as  an  auto- 
crat in  his  domain,  and  give  his  readers 
such  a  selection  of  papers  as  he  thinks  will 
be  best  for  the  majority.  In  doing  so  he 
will  be  sure  to  raise  a  few  growls  from  small 
minorities,  who  would  like  to  see  the  pages 
wholly  taken  up  with  subjects  in  favour 
with  themselves  ;  but  the  bulk  of  intelligent 
readers  will  recognize  and  appreciate  the 
wisdom  displayed  in  the  Editor's  selection. 
From  the  number  of  letters  received  from 
readers  who  feel  enough  interest  in  the 
subjects  to  write  letters  about  them,  we 
should  place  electrical  amateurs  in  a 
minority  to  those  who  take  an  interest  in 
organ  building,  violin  making,  and  wood- 
working. Hence  such  subjects  have  received 
first  attention,  and  have  beenwell  received  at 
home  and  abroad.  But  electrical  amateurs 
have  little,  if  any,  cause  for  finding  fault 
with  the  management  of  Amatbub  Work, 
and  the  attention  given  to  the  subjects  in 
favour  with  them,  for,  in  looking  over 
the  contents  of  back  numbers,  we  find  that 
very  few  of  them  are  entirely  free  from 
subjects  electric ;  whilst  electro-plating, 
electric  bells,  coils,  batteries,  and  electric 
machines  have  had  a  fair  share  of  attention. 
"We  are  led  to  write  thus  in  the  interests  of 
readers  who  do  not  interest  themselves  in 
"  electrical  amateur  work,"  and  by  way  of  a 
reply  to  those  few  who  think  that  Amateor 
Work  has  too  much  of  music  in  it,  but  not 
enough  of  electricity. — [G.  E.] 

Resistance  Coils,  Induction  Coils, 
Telephones,  Microphones,  etc. 

J.  L.  T.— Amongst  the  few  who  want 
more  electricity,  our  friend  J.  L.  T.  stands 
prominently  forward  in  a  desire  for  infor- 
mation on  all  the  above  subjects.  I  hope 
to  have  an  opportunity  to  contribute  a  few 
articles  on  "  Coils,"  when  I  shall  deal  most 
fully  with  alhyour  and  other  readers'  require- 
ments. Meanwhile,  for  your  special  infor- 
mation, make  your  coil  of  the  following 
dimensions :  Length  of  bobbin  6£  inches, 
diameter  3J  inches,  core  \  inch  in  diameter. 
Wind  on  two  layers  of  well  insulated  No. 
18  copper  wire  as  a  "primary,"  then  1  lb. 
of  No.  36  silk-covered  copper  wire  for  the 
"  secondary."  Use  fifty  sheets  of  tin  foil, 
5  inches  by  4  inches,  as  a  conden- 
ser. TMs  coil,  if  well  made,  should 
yield  a  spark,  of  1  inch,  with  a  battery  of 


two  pint  Bunsen  cells.  Resistance  and  all 
other  coils  come  well  within  the  province 
of  amateur  work,  and  their  manufacture 
is  always  instructive  to  the  makers.  I  can- 
not recommend  a  book  on  telephones  and 
microphones,  but  you  will  find  much  on  the 
subjects  in  back  volumes  of  Design  and 
Work.— [G.  E.] 

Dynamo-Electric  Machines. 
Festina  Lehte  follows  suit  with  along 
list  of  queries  respecting  Dynamo-Electric 
MacMnes.  His  questions  are  so  well  put,  and 
his  letter  is  so  interesting,  as  to  tempt  me  to 
a  few  quotations  therefrom,  giving  the  ques- 
tions entire.togetherwith  my  replies  to  them> 
*'I  am  glad  to  see  the  subject  of  Dynamo- 
Electric  Machines  has  now  been  taken  up, 
and  I  trust  Mr.  Edwinson  will  not  thiuk 
me  very  troublesome  if  I  ask  him  to  he 
good  enough  to  answer  in  your  next  issue  a 
few  questions  on  this  subject.  I  am  anxious 
to  know  (1)  What  would  represent  the 
lighting  power  in  Swan  lamps— say  6  or  10 
candle  power  of  the  small  machine  he  has 
commenced  to  describe  ? "  In  my  second 
article  on  this  subject  you  will  see  that  I 
have  given  the  capabilities  of  the  machine. 
It  is  a  mere  toy,  only  suitable  for  small 
experiments  and.home  entertainments  with 
5  candle  pswer  lamps  of  low  resistance. 
"  (2)  I  have  heard  that  the  Siemens*  arma- 
ture is  more  subject  to  heating  than  most 
other  forms,  thereby  impairing  its  power ; 
is  this  the  case  ?  "  I  believe  that  such  is  the 
case  with  machines  haviDg  this  H  girder 
form"  of  armature,  and  I  have  warned  my 
readers  to  expect  loss  from  heating,  whilst 
driving  the  machine  at  a  high  speed  for 
periods  longer  than  twenty  minutes. 
Messrs.  Patrick,  however,  assure  me  that 
the  loss  from  this  cause  is  small,  and  is 
usually  exaggerated.  "  (3)  Is  there  no 
advantage  gained  by  the  multiplicity  of 
coils  adopted  in  the  newer  forms  of  Sie- 
mens' armature?"  Much  advantage  is 
gained  by  the  new  arrangement  of  coils,  and 
new  form  of  armature.  The  machine  does 
not  heat  up  so  rapidly  in  working,  because 
the  motion  of  the  coils  ventilates  the  in- 
terior of  the  machine,  and  it  is  not  neces- 
sary to  drive  the  spindle  at  such  a  high  rate 
of  speed.  I  chose  the  H  girder  armature 
machine  for  the  subject  of  my  first  articles, 
to  lead  my  readers  on  from  the  most  simple 
and  easily  constructed  machine  to  those  de- 
manding more  skill  and  care.  "  (4)  I  notice 
that  the  commutator  segments  are  directed 
to  be  fixed  to  the  ebonite  with  screws ;  are 
these  to  be  wood-threaded  or  metal- 
threaded  screws?"  As  the  screws  will  be 
inserted  in  ebonite,  it  will  be  best  to  have 
the  threads  coarse,  but  metal-threaded 
screws  will  hold  very  well  in  ebonite.  This 
material  can  be  cut  with  a  saw,  filed,  bored, 
turned  in  a  lathe,  and  treated  similar  to 
ebony,  lignum  vitee,  and  such  hard  woods. 
"  {5)  Will  a  machine  like  that  described  be 
suitable  for  charging  accumulators  ?  " 
Small  accumulators  could  be  charged  with 
current  from  the  machine.  The  cells  should 
be  arranged  in  parallel  circuit  so  as  to  otter 
little  resistance  to  the  current.  "  (6)  Is  not 
the  combined  series  and  shunt  wound  ma- 
chine considered  to  have  some  advantages 
over  the  simple  *  series-wound'  machine?  " 
Yeaj  and  justly  so.    For  actual  useful  work 


the  former  is  necessary,  since  it  is  not  so 
liable  to  variation  of  current  consequeut 
upon  a  change  of  resistance  in  the  outer 
circuit.  If  I  write  another  article  on  this 
subject  I  must  deal  with  a  machine  thus 
wound,  and  will  give  some  attention  to  the 
"long  shunt,"  combined  with  series.  Ac- 
cumulators will  have  attention  when  we 
have  shown  how  to  generate  enough  force 
to  be  thus  accumulated.  F.  L.  ooncludes 
by  saying,  "  Mr.  Edwinson  need  not  fear 
overtaxing  my  mechanical  abilities.  I  feel 
quite  confident  there  is  nothing  in  any 
dynamo  I  have  yet  seen  which  would  bo 
beyond  my  reach."  F.  L  will  please  receive 
my  hearty  thanks  for  his  encouraging  let- 
ter, and  I  shall  be  pleased  to  hear  from  him 
again. —  [G.  E.] 

Cleaning  Binding  Screws. 

H.  G.  C.  (Carcavellos) .— The  columns  of 
"Amateurs  in  Council "  are  open  to  all  sub- 
scribers to  Amatedb  Work.  As  contribu- 
tors have  no  " preserves"  tterein,  no 
"  trespass  "  can  be  committed.  Personally, 
I  am  only  too  well  pleased  to  compare  my 
opinions  and  experience  with  those  of  other 
persons.  As  my  years  increase,  and  my 
locks  grow  grey,  I  am  daily  impressed  with 
the  numerous  advantages  to  be  gained  by 
courteously  listening  to  all  who  have  any- 
tMug  to  say,  and  I  usually  learn  a  little  or 
much  from  every  person  that  addresses  me, 
whatever  may  be  their  age  or  station  in  life. 
H.  G.  C.  (Carcavellos)  is  therefore  welcome 
in  our  council,  and  I  will  further  elucidate 
his  remarks  by  saying  for  the  information 
of  non-chemical  readers  that  H£  S04  means 
sulphuric  acid,  that  is,  "  oil  of  vitriol ;  "  and 
Ho  N03  means  nitric  acid,  that  is,  "aqua- 
fortis." I  have  had  H.  G.  C's  recipe  tried, 
and  my  assistant  pronounces  it  excellent.— 
[G.E.] 

Small  Induction  Coll. 

J.  J.  H.  (A'oriutch).— Reel,  3  inches  by  2 
inches  ;  core,  as  many  pure  soft  iron  wires 
as  can  be  got  into  a  $  inch  tube ;  primary 
wire,  two  layers  of  No.  20  silk-covered, 
paraffined  copper  wire ;  secondary,  \  lb. 
No.  38  silk-covered,  paraffined  copper 
wire,  each  layer  insulated  with  one 
thickness  of  thin  paraffined  paper; 
power  required,  two  pint  Bunsens  or  bi- 
chromates in  series  ;  spark,  \  inch,  or  over, 
if  the  coil  has  been  well  made.  I  cannot 
recommend  a  book  on  the  subject,  but  any 
queries  you  may  send  shall  have  attention 
in  this  column,  and  "  coils "  in  all  proba- 
bility will  be  fully  treated  on  in  some 
special  articles  on  the  subject  in  Amateur 
Work.— [G.  E.] 

Dynamo  Machine  for  Tricycle. 

E.  C.  C.  .asks  whether  it  would  be  (prac- 
ticable or  not  to  make  a  dynamo  machine 
small  enough  to  he  fixed  to  the  axle  of  a 
tricycle,  but  powerful  enough  to  light  up  a 
5  or  6  candle  power  electric  lamp?  Such  a 
machine  would  have  to  be  driven  at  a  speed 
of  1000  revolutions  per  minute,  and  would 
absorb  the  power  of  a  strong  man  to  work 
it.  The  idea  is  therefore  impracticable.  If 
you  are  a  bicycle  or  tricycle  rider,  you  will 
not  tolerate  such  a  heavy  brake  on  the 
wheels  of  your  machine ;  the  labour  of  pro- 
pelling it  up  and  down  hill  is  quite  enough 
to  use  up  redundant  manual  energy,  there- 
fore do  not  seek  for  more  work  on  the> 
niaphine.—  [G.  E.l 
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Patent  Vacuum  Brafees. 

J.  L.  T. — There  are  several  patents  in 
vogue  for  vacuum  brakes ;  which  do  you 
mean?  The  principles  involved  in  their 
construction  are  in  all  cases  similar,  and 
consist  of  brake  blocks  worked  by  pistons 
enclosed  in  air-tight  cylinders.  The  air  is 
exhausted  from  the  cylinders  by  pumps  or 
steam  ejectors,  and  the  brake  blocks  are 
applied  by  air  pressure  on  one  side  of  the 
piston,  whilst  a  vacuum  is  produced  on  the 
other  side.— [G.  E.] 

Side  Guide  for  Trying  Plane. 

H.  A.  M.  (Kentish  Toicn)  writes  :— "  I  en- 
close a  sketch  and  give  a  description  of  what 
I  think  will  be  .found  a  useful  and  simple 


FIG.  I.  —  SIDE  GUIDE  ATTACHED  TO 
PLANE— PERSPECTIVE  VIEW. 

A,  Side  Guide;  B,  Plane  Iron;  C,  Body  of 
Plane  ;  D,  Board  to  be  planed. 

addition  to  the  trying  plane  for  shooting 
the  edges  of  boards  true.  The  idea  occurred 
to  me  the  other  day  while  at  the  office,  and 

Aon  reaching  home  in  the  even- 
ing, I  at  once  set  to  work  and 
made  one,    and   was  perfectly 
satisfied   with    the    result.     I 
thought,    therefore,    I    would 
send  it,  in  the  hope  it  might 
prove  as  useful  to  some  others 
of  the  amateur  fraternity.  The 
pressure  of  the  board,  a,  against 
the  side    of    the   stuff    whose 
edge  is  being  shot,  keeps  the 
plane  iron,  e,  perfectly  square, 
and  if  the  iron  has  been  accu- 
rately set    a   perfectly  square 
edge  will  be  the  result.    The 
BACKELE-  thing  is  so  simple,  and  can  so 
V  ATION".     easily  be  affixed  or  removed  by 
the  two  screws,  that  its  usefulness  will  at 
once  be  apparent." 

Boarding  on  Top  of  Wall. 
Omega  resides  in  premises  which  are 
overlooked  on  one  side  by  neigbours  to  a 
degree  that  is  absolutely  offensive  to  him- 
self and  his  family,  and  prejudicial  to  bis 
interests  in  a  pecuniary  point  of  view, 
because  he  lets  off  part  of  his  house,  and 
he  cannot  keep  a  tenant  on  account  of  the 
overlooking.  He  asks  what  he  is  to  do  to  pre- 
vent it.  One  friend  has  advised  him  to  plant 
a  privet  hedge  in  front  of  the  wall  which 
separates  hia  garden  from  that  of  his  neigh- 
bour, but  he  says  that  it  would  be  late  to  do 
this,  and  diflicult  to  get  them.  There  is  a 
better  reason  than  this  for  not  planting 
privet :  the  wall  is  on  the  north  side  of  the 
garden,  and  therefore  is  what  is  technically 
called  the  south  wall,  or  the  wall,  which,  in 


Omega's  garden,  faces  the  south.  It  is 
therefore  in  the  very  best  position  for  grow- 
ing fruit,  as  peaches,  nectarines  and  apricots 
always  thrive  best  against  a  sunny  south 
wall,  so  a  privet  hedge  should  not  be 
thought  of  for  a  moment,  and  besides  this, 
if  a  privet  hedge  were  planted,  it  would 
take  years  to  reach  the  height  that  Omega 
desires.  Now  it  appears  from  my  corre- 
spondent's letter  that  the  wall  is  four  feet 
in  height,  and  fifty-one  feet  long,  and 
another  friend  has,  with  more  wisdom, 
advised  him  to  raise  it  by  putting  a  board 
fencing  on  the  top  of  it.  But  here  comes 
Omega's  difficulty— he  cannot  see  "how  to 
fasten  posts  to  the  wall  so  as  to  nail  the 
boards  to  them,"  and  he  asks  me  to  tell  him 
how  to  do  it.  Unfortunately,  though  his 
letter  is  singularly  clear  in  all  its  details 
with  respect  to  position  and  the  circum- 
stances of  the  case,  he  does  not  tell  me  of 
what  material  the  wall  is  built,  whether  of 
brick  or  of  stone,  so  I  will  assume  that  it  is 
of  brick,  and  that  it  is  finished  at  the  top 
with  a  row  of  bricks  set  on  edge  by  way  of 
coping,  as  in  Fig.  1.  It  is  desired  to  make 
the  wall  6  feet  higher  than  it  now  is, 
that  is  to  say,  to  make  the  fence  between 
Omega's  garden  and  his  neighbour's  9  feet 
high.  This  is  unnecessary,  for  the  neigh- 
bour's house  is  chiefly  made  of  an  old 
railway  carriage,  with  a  few  substantial 
additions  in  the  shape  of  a  brickwork 
kitchen,  etc.,  and  therefore  is  only  one 
storey  in  height,  after  the  fashion  of  Indian 
bungalows.  Assuming,  then,  that  Omega's 
neighbours  are  of  the  average  height  of 
human  beings  in  the  present  day,  and  being 
in  possession  of  the  fact  that  their  dwelling 
is  a  low  cottage  consisting  of  a  ground 
floor  only,  there  is  no  necessity  whatever  for 
Omega  to  make  the  boarding  on  the  top  of 
the  wall  more  than  2ft.  6ins.  in  height,  and 
I  am  inclined  to  think  that  he  would  find  2 
feet  sufficient.  My  advice  to  him  is  to  take 
single  bricks  out  of  the  coping  at  intervals 
of  three  or  four  feet,  and  to  replace  them 
by  pieces  of  wood,  or  wood  bricks,  jammed 
tightly  in  between  the  bricks  on  either  side 
of  them  to  keep  them  in  place,  as  at  a  a 
in  Fig.  2.  Then  let  him  make  a  framing 
running  the  whole  length  of  the  wall,  con- 
sisting of  a  top  rail  and  a  bottom  rail  with 
uprights,  3  feet  apart,  to  connect  the  rails 
and  give  strength  to  the  framing.  The 
framing  should  be  made  of  quartering,  2J 
inches  by  2  inches,  and  the  uprights  halved 
into  the  rails.  The  construction  is  shown 
in  Fig.  2,  in  which  b  is  the  top  rail,  c  the 
bottom  rail,  and  d,  d,  the  uprights.  It  will 
make  a  neater  job  to  halve  the  uprights  in 
to  the  rails  behind  instead  of  in  front,  as 
bhown  in  the  drawing,  as  the  rails  will  then 
only  be  broken  in  their  length  in  such  parts 
as  it  is  necessary  to  scarf  the  pieces  of 
which  they  are  composed,  in  order  to  get 
the  required  length  of  51  feet.  Each  end 
of  the  framing  should  be  strengthened  by 
struts  fastened  to  the  side  walls,  as  shown 
in  Fig.  3,  and  secured  in  its  place  by  nail- 
ing the  bottom  rail  down  on  top  of  the 
wood  bricks  inserted  in  the  coping.  It  may 
be  further  secured  by  stays  or  struts  nailed 
at  the  upper  end  to  the  top  rail,  and  at  the 
lower  end  to  the  wood  brick  against  which 
the  stay  is  placed,  the  wood  brick  being 


grooved  for  the  reception  of  the  stay,  or 
the  stay  notched  to  fit  over  the  brick.  This 
is  shown  in  Fig.  4,  in  which  a  represents, 
in  section,  a  wood  brick  in  coping ;  d  an 
upright,  b  the  upper  rail,  c  the  lower  rail, 
the  upright  and  rails  being  halved  together, 
e  a  stay,  and  f  the  weather  •boarding  nailed 
on  to  the  framing.  The  weather- boarding 
shown  at  f  iu  Fig.  2  should  be  flush  with 
the  side  of  the  wall  nest  to  the  adjoining 
premises.  If  the  weather-boarding  is 
2ft.  6ins.  high,  the  framing  need  not  be 
more  than  -'  feet  in  height ;  if  the  boarding 
is  2  feet  high,  18  inches  will  be  suffi- 
cient for  the  height  of  the  framing.  If 
painting  is  too  costly,  give  the  wood  fence 
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Fig.  1.— Top  of  Brick  Wall.  Fig.  2.—  Framed 
Fencing  on  Top  of  Wall.  Fig.  3.— Strut 
at  End  of  Framing.  Fig.  4.— Interme- 
diate Struts  nailed  to  Wood  Bricks, 
a  good  coat  of  tar  when  it  is  finished.  Care 
should  be  taken  to  set  the  framing  from  1 
inch  to  li  inches  back  from  the  face  of  the 
wall  next  the  adjoining  garden,  so  that  the 
outer  face  of  the  boarding  may  not  over- 
hang the  face  of  the  wall  in  any  way.  I 
hope  that  this  will  be  sufficiently  explicit  to 
help  Omega  out  of  his  difficulty.  The 
drawings  are  not  to  scale,  but  are  merely 
explanatory  of  what  has  been  said.  The 
intermediate  stays  are  not  shown  in  Fig.  2, 
for  clearness'  sake,  and  the  references  in 
text  to  letters  used  to  denote  the  different 
parts  in  Fig.  2  are  equally  applicable  to 
Figs.  3  and  4. 
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Fancy  Wood  and  Ebony  Dye. 

C.  writes: — "  I  have  received  so  much  use- 
ful information  from  hints  given  by  some  of 
your  correspondents  that  I  should  be  glad 
if  I  can  do  the  same  for  others.  After 
experiencing  some  difficulty  in  finding  a 
satisfactory  dealer  in  wood,  I  have  at  last  hit 
upon  one  in  Mr.  Witt,  of  Upper  Rathbone 
Place.  He  deals  in  fancy  woods  of  all  de- 
scriptions, from  veneer  upwards,  and  is 
always  most  obliging.  I  may  also  refer  to 
an  article  that  is  always  cropping  up  in  your 
pages,  I  mean  Ebony  Dye.  I  got  some  on 
Mr.  Witt's  recommendation,  from  Dex- 
heimer  and  Co.,  Brummond  Street,  Huston 
Square,  and  it  is  by  far  the  most  satisfactory 
thing  I  have  ever  tried,  for  I  do  not  believe 
much  in  home-made  dyes.  When  first  laid 
on  it  has  a  greenish  colour,  but  soon  turns 
black,  and  two  coats  are  quite  enough  for 
any  wood  that  I  have  tried  it  on."  [We 
are  all  obliged  to  you  for  the  above  useful 
information. —Ed.] 

Architect's  Transferring  Paper. 

A.  E.  S.  (Hull).— You  can  get  any  kind  of 
tracing  paper,  cloth,  etc.,  used  by  architects, 
by  applying  to  Messrs.  Waterlow  and  Sons, 
Birchin  Lane,  London,  E.C.,  or  to  Letts, 
Sons,  and  Co.,  Limited,  King  William  Street, 
London  Bridge,  B.C. 

"Griffin"  Fret  Saws. 

A.  E.  S.  (Hull)  writes:— "With  regard  to 
the  Griffin  fret  saws  they  are  much  superior 
to  the  Lewis  saws,  but  the  Griffin  saws 
soon  get  warm  and  bum  the  wood,  which  I 
have  not  found  the  Lewis  saws  do." 
"Hibernia"  or  "Star"  Saws. 

T.  H.  writes :—"  The  *  Hibernia '  saws, 
which  are  mentioned  in  your  May  number, 
are,  ,when  properly  named,;  ',StarJ  saws, 
and  are  the  best  and  cheapest  saws  for  the 
fretworker.  They  arc  imported  by  Harger 
Bros.,  Svtllc,  and  sold  at  4d.  per  dozen,  or 
3s.  6d.  per  gross." 

' '  Hibernia  "  Fret-Saws. 

G.  B.  H.  writes: — "I  most  certainly 
agree  with  the  remarks  made  by  F.  N.  E. 
(Rock  Fcrnj)  with  reference  to  the  above- 
named  saws.  The  *  Hibernia '  saw  is  a 
beautiful  clean  cutter  and  leaves  an  excel- 
lent polish  after  it— uo  sand-paper  could 
smooth  or  polish  it  better.  I  have  cut  three 
pieces  together,  all  i  inch  stuff,  makiug  J 
inch,  and  have  gone  through  it  without  the 
slightest  strain  ;  and,  with  a  little  care,  have 
cut  over  two  hundred  holes  out  with  the 
one  saw,  and  I  strongly  advise  brother  ama- 
teurs to  give  them  a  trial.  In  the  machine 
they  have  a  delightful  whistle  which  is  ex- 
ceedingly pleasing  to  the  ear.  All  that  is 
said  in  favour  of  the  '  Griffiu,'  they  are 
nothing  to  compare  with  the  'Hibernia/ 
and  no  doubt  they  will  stand  in  as  much 
favour  as  the  *  Griffin,'  in  the  course  of 
time.  There  is  another  excellent,  and  yet 
cheaper  saw,  obtainable  at  Buckshott's, 
Park  Lane,  Li rerpool,  price 3Jd.  per  dozen,  or 
3s.  9d.  per  gross.  They  are  of  Belgium 
manufacture,  and  are  of  excellent  quality 
they  are  termed  as  the  fastest  cutter  in  the 
world;  I  even  like  them  better  than  the 
1  Griffin/  They  range  from  0000  to  9  or  10 ; 
No.  3  being  the  favourite  of  this  saw  for 
general  use.  Mr.  Buckshott  has  the  cheapest 
and  best  patterns  in  Liverpool.    What  you 


pay  sixpence  for  you  get  at  fourpence  there, 
and  so  on.  He  has,  I  may  say,  a  thousand 
varieties,  for  his  shop  is  one  mass  of  pat 
terns  from  ceiling  to  floor  all  around  the 
shop,  and  I  advise  amateurs  of  Liverpool 
and  district  who  can  afford  a  little  time  to 
pay  his  shop  a  visit." 

Hint3  to  Fret-Sawyers. 

0.  E.  A.  (Cambridge)  writes  :— "  Now  that 
there  is  a  great  deal  of  correspondence  on 
multiplication  of  fretwork  patterns,  I  send 
you  a  plan  of  my  own,  not  to  multiply,  but 
a  plan  that  will  insure  you  getting  both 
sides  of  your  original  pattern  exactly  alike, 
one  that  I  always  use,  and  find  it  works  to 
a  nicety.  Take  a  sheet  of  rather  rough 
paper,  larger  than  the  design  you  intend 
mafeing,  fold  it  so  that  it  makes  a  crease 
exactly  down  the  centre.  Then  open  it,  and 
lay  it  where  you  are  going  to  draw.  Fix 
your  design  as  clearly  as  possible  on  your 
mind,  then  sketch  very  lightly  from  the 
crease  on  one  side  the  general  outline  and 
principal  features  of  half  the  design,  crease 
the  paper  agaiu,  and  rub  lightly  with  the 
handle  of  a  knife  (or  anything  with  a  hard, 
smooth,  slightly  round  surface).  Open  it, 
see  if  the  design  is  well  balanced,  etc. 
Erase  out  errors,  and  make  good,  then  take 
another  rub.  If  it  is  now  satisfactory,  go  over 
all  lines  with  a  firm  and  deep  outline,  and 
crease  and  rub  as  before,  only  a  great  deal 
harder.  Both  sides  will  then  be  alike  to  a 
T.  I  recommend  Amigo's  plan  for  multi- 
plication, and  also  suggest  that  after  the 
originals  have  been  pasted  on  the  cardboard, 
and  are  dry,  take  a  small  camel-hair  brush, 
and  thoroughly  soak  the  pattern  itself  with 
liuseed  oil.  It  gives  it  more  tenacity,  and 
makes  the  edges  harder,  so  that  they  will 
not  spoil  nearly  so  quickly  by  taking  rubs." 

J.  A.  H.  (Askeaton)  has  sent  me  specimens 
executed  in  accordance  with  his  plan  for 
multiplying  fret-work  designs  described  in 
page  339,  and  I  have  much  pleasure  in  say- 
iug  that  they  are  sharp,  clear,  and  solid 
aud  show  that  the  method  employed 
is  most  desirable  lor  the  purpose,  though 
extremely  simple  and  easy. 
"Shamrock"  Picture  Frame.— Hints 
to  Fret  Sawyers. 

Namdrah  writes :— "  Mr.  James  Walsh's 
*  Shamrock  '  Picture]  Frame  will  Jlook  well 
when  cut  and  backed  with  wood  of  contrast- 
ing colour,  but  will  show  the  design  better 
if  cut  in  a  dark  wood  (black  walnut  will  do) 
and  left  without  any  backing;  but  in  either 
case  the  inner  straightedge  of  the  frame  is 
too  slight  (only  £  inch  in  breadth),  and 
should  be  increased  to  \  inch  in  breadth.  I 
have  cut  a  number  of  picture  frames,  and 
when  all  the  angles  are  right  angles  I  find  it 
a  great  improvement  to  cut  each  frame  in 
four  pieces— one  piece  for  each  side  and  end 
— and  to  mitre  them  togetherwith  the  outer 
edge  of  the  frame  raised  £  inch  to  1  inch 
above  the  inner  edge.  To  do  this,  instead 
of  cutting  the  corners  a  true  mitre  (an 
angle  of  45°),  I  shorten  the  outer  edge  of 
the  frame,  and  lengthen  the  inner  edge  of 
the  frame  say  about  TV  incn  each.  I  should 
cut  the  'Shamrock'  Frame  in  \  inch  or 
§  inch  wood,  and  as  this  is  thin  for  joining, 
so  as  to  make  a  good  and  strong  joint, 
should  back  each  corner  with  thin  sheet 
brass,  which,  after  cementing  and  screwing 


to  the  wood,  I  should  fret-cut  the  same  as 
the  frame .  I  enclose  transfers  of  the 
'Shamrock'  Frame,  one  quarter  of  which 
I  transferred  on  to  writing  paper  by  the 
carbon  tracing  process ;  then  traced  over 
the  tracing  with  Manifold  Copying  Ink. 
Copied  the  tracing  in  an  ordinary  copying 
press,  and  pasted  the  pieces  together  to 
form  the  sides  and  ends  of  the  frame.  This 
will  be  found  to  be  a  quick  way  of  obtaining 
a  number  of  good  copies  without  any 
damage  to  the  original  design.  I  enclose 
copies  of  two  other  published  designs  taken 
in  the  same  way."  [The  copies  of  designs 
sent  are  beautifully  clear,  and  Namdbah's 
mode  of  multiplying  copies  of  a  design,  and 
forming  an  entire  design  from  a  small  length 
of  tracing  is  deserving  the  attention  of  all 
fret-sawyers.— Eu.] 

Fretwork  Cutting-Board. 
O.  E.  A,  (Cambridge)  writes,  in  reference 
to  the  illustration  of  cutting-hoard  for  fret- 
sawing  machine  (page  244  of  this  volume) : — 
"A  month  or  two  back  I  sent  a  design  for 
fretwork  cutting-board.  You  said  you  did 
not  find  the  drawing  mentioned.  I  send  it 
now,  as  you  made  the  drawing  slightly  dif- 
ferent by  turning  the  heart-shape  hole  the 
wrong  way  about,  and  did  not  make  the 
corners  slightly  round  leading  to  the  chan- 
nel." [I  do  not  publish  your  sketch,  as 
anyone  will  be  able  to  make  the  entrance 
and  hole  correctly  from  the  preceding  de- 
scription.— Ed.  J 

Gus.  Rochefort's  Frames,  etc. 

C.  G.  F.  M.  writes:— "In  'Notes  on 
Novelties '  in  your  issue  of  Amateur  Work 
for  March,  I  found  your  mention  of  a  frame 
supplied  for  Is.  by  Mr.  Gus.  Rochefort,  29, 
Basinghall  Street,  B.C.  I  wish,  if  you  will 
permit  me  to  do  so,  to  recommend  my  fel- 
low carpenters  to  have  one,  as  it  ia  un- 
doubtedly the  largest  shillingsworth  in  this 
line  I  ever  had,  and  his  gilt  and  oak  mould- 
ings— iu  fact,  every  kind  of  mouldings  or 
glass,  etc.,  anything  you  want,  you  will  find 
there— good  and  cheap ;  and  one  thing  I 
may  add,  he  is  very  civil  and  obliging.  lam 
very  much  obliged  to  you,  Mr.  Editor,  for 
the  introduction  to  such  a  place  ;  and  I,  as 
well  as  my  co-readers,  must  see  the  benefit 
and  usefulness  of  your  '  Notes  on  Novel- 
ties.' Pardon  the  scribble,  as  I  have  bad  so 
many  attempts  to  write  to  you,  and  failed 
So,  if  you  can  find  room  for  my  remarks  in 
a  small  corner  of  yours  next  montb,  or  so, 
I  should  be  glad  to  see  it."  [I  agree  with 
you  in  all  that  you  say  about  Mr.  Gus 
Rochefort  and  his  wares.— Ed.] 
Coloured  Fires. 

A.  F.  S.  (Dresden)  writes:— "M.  W. 
(Burnley)  would  not  be  surprised  at  my 
failure  with  the  coloured  fires,  if  he  knew 
the  difficulty  I  have  in  obtaining  the  drugs  at 
all.  Whether  they  are  pure  or  not  I  cannot 
say,  as  I  am  a  mechanist,  not  a  chemist. 
But  the  receipts  I  had  in  England,  in  a 
magazine,  some  papers  in  it  being  written 
by  Brock.  I  am  well  aware  of  other  fires 
that  are  made  without  sulphur,  but  then 
they  have  instead  a  great  number  of  other 
drugs  that  I  cannot  get  here." 
Bird  Stuffing". 

T.  J.  S.  (Whittington) . — Articles  on  this 
subject  are  in  type,  and  will  appear  as  soon 
as  room  can  be  made  for  them. 
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Soap-Making  at  Home. 
Theophilus  writes  :— "  I  send  you,  per 
parcels  post,  a  sample  of  honie-made  soap* 
of  which  I  made  6  lbs.  on.  Easter  Monday, 
keeping  strictly  to  the  instructions  given 
in  Amateur  "Wore.  A  fortnight  after  it 
was  made  I  tried  it,  and,  to  my  delight, 
found  it  was  a  success.  Several  of  my 
friends  have  tried  it,  and  speak  highly  of . 
it.  It  is  preferable  to  other  soaps  for  wash- 
ing flannels.  There  is  still  the  same  fault 
in  this,  that  it  will  not  lather  sufficiently.  I 
am  now  going  in  for  a  larger  quantity,  but 
I  am  in  a  fix,  for  I  do  not  know  where  to 
procure  or  purchase  cheap  fat.  A  tallow 
merchant  quoted  me  40s.  per  cwt- for  his 
cheapest  refined  tallow.  A  butcher  quoted 
me  -id.  per  lb.  for  his  refuse  fat.  Both  these 
quotations  are  too  high.  I  shall  be  pleased 
if  any  subscriber  could  inform  me  where  to 
procure  fat  at  more  reasonable  terms  than 
the  above.  No  doubt  others  are  in  the  same 
position  as  myself."  [The  sample  of  soap 
you  send  is  excellent.  Possibly  the  addi- 
tion of  a  little  oil  or  soft  fatty  matter  to  the 
harder  fat,  would  cause  the  soap  to  lather 
more  freely,  but  if  you  write  direct  to 
Messrs.  T.  Harvey  and  Co.,  89,  Wandsworth 
Road,  or  2,  Lovg  Lane,  E.C.,  yon  can  get  any 
information  you  desire  on  this  subject. 
The  economy  of  soap-making  at  home  is 
done  away  with  if  you  have  to  purchase  fat. 
It  is  for  the  utilisation  of  fat  and  grease 
that  would  otherwise  be  wasted,  that  the 
process  described  in  this  Magazine  of 
making  soap  with  99  per  cent,  caustic 
aoda  is  specially  beneficial  to  the  amateur 
soap-maker. — Ed.] 

A  Useful  Soap. 
T.    B.    T.    (Dublin)  writes  :  —  "  Perhaps 
some  of   the  readers  of   Amateur  Wobk 
might  like  to  hear  of  a  soap  which  cleans 
wood,  takes    rust  off    iron,  and  is   useful 
for  cleaning    many  things.     It    is    called 
'Kitchen  Crystal'    soap.     It   also    cleans 
crockery,    earthenware,    glass,    porcelain, 
windows,  mirrors,  marble,  statuary,  painted 
woodwork,  oilcloths,  bath  tubs,  and  man- 
telpieces.    It   is    unrivalled    for   washing 
greasy  hands,  and  removing    tar   or   ink 
stains.    It  is  made  by  Benjamin  Brooke  and 
Co.,  Philadelphia,  United  btates,  but  may  be 
had   of   all    soap    dealers    and    chandlers. 
Lambert.   Brien  and    Co.,    Grafton    Street, 
,  keep  it.    It  cost  4d.  a  block." 
Planing  Machine:  Why  Costly  ? 
A.F.  B. (Dresden)  is  puzzled  to  understand 
why  a  planing  machine  should  cost  so  much 
more  in  proportion  than  a  turning  lathe. 
The  reason  is  that  the  process  of  producing 
the  latter,  namely,  by  turning  and  boring  is 
cheaper  than  fitters' or  vice  work,  which  is 
involved   in    making    the   former,  and  it 
requires  a  better  hand  and  longer  time  to 
make  a  planing  machine   than  it  does  to 
torn  out  a  lathe.    Again,  the  demand  for 
planingmaohines  is  not  so  great  as  for  lathes. 
To  illustrate  what    I   have   advanced   by 
example,  I  may  say  that  a  3  inch  bench 
lathe.without  table  or  stand.but  having  both 
heads,  T-rests,  chuck,  with  prong  for  wood, 
And  the  other  usual  appliances,  can  be  sup- 
plied for  i;2  5s.,  but  a  slide- rest  for  the  very 
same  lathe  would  cost  £2  10s.    The  cost  of 
a  planing  machine,  even  for  small  work, 
may  seem  high,  hut  it  is  not  really  so,  when 


we  take  into  consideration  its  extra  weight, 
its  long  slide  and  various  movements  to  get 
the  feed,  and  the  correctness  of  the  work  it 
has  to  do,  and,  above  all,  the  amount  of 
labour  that  must  be  expended  on  it,  which 
is  greatly  in  excess  of  the  labour  required 
to  produce  a  lathe.— J.  L. 

Surface  Plate. 
A.  F.  S.  (Dresden)  writes:— "Your corres- 
pondent A.  C.  (Ert'sfol)  writing  about  making 
a  surface  plate  in  page  341,  has  omitted 
something  of  great  importance.  He  says, 
*  A  piece  of  plate-glass  mounted  in  a  frame, 
and  provided  with  a  cover,  is  the  best  and 
easily  made  substitute  for  an  iron  surface 
plate.*  Glass,  as  I  can  testify,  makes  an  ex- 
cellent surface  plate,  but  unless  it  is  ground 
it  will  not  be  perfectly  true.  I  have  made  a 
surface  plate,  or  rather  two  plates,  and  I 
ground  them  together  with  emery  and  water 
till  they  would  adhere  together  when  dried. 
In  short,  two  plates  are  necessary  to  make 
a  surface  plate.  One  of  these  plates  I  use 
for  grinding  the  valve  faces  of  engine  models 
on ;  but  slate  dust  or  pumice-stone  dust 
should  only  be  used  for  brass,  gun-metal, 
and  zinc." 

Trade  Secrets. 
A.  J.  (Clapham)  writes :— "  I  see  that  the 
old  cry  is  being  raised  in  '  Amateurs  in 
Council '  respecting  '  Trade  Secrets,'  and  I 
wish  to  correct,  as  far  as  I  can,  the  ideas  of 
some  readers  on  that  subject.  There  are, 
certainly,  some  professionals  who  try  to 
keep  quiet  certain  methods  of  working,  and 
certain  recipes,  but  these  are  only  rule-of- 
thumb  machines  (you  cannot  call  them  me- 
chanics) who  cannot  invent  things  for 
themselves,  and  are  consequently  jealous  of 
the  knowledge  they  possess.  Happily,  there 
are  very  few  of  these  gentry  about  now.  A 
genuine  mechanic  is  not  afraid  of  amateur 
competition,  knowing  that  where  time  and 
money  are  thought  of  he  will  certainly  be 
in  demand,  but  where  amusement  is  the 
primary  object,  he  is  always  ready  to  lend 
his  aid."  [Please  send  me  your  address. — 
Ed.] 

Storm  Glass. 
F.  A.  E.  (Newtovaibutler)  writes: — "In 
one  of  the  back  numbers  of  Amateur  Wore 
there  is  a  description  of  a  storm  glass. 
Having  made  one,  which  I  consider  better 
than  the  one  therein  described,  I  wish  to 
mention  it  for  the  benefit  of  others.  Instead 
of  the  salad  oil  flask,  I  got  a  small  bottle, 
and,  having  corked  it,  bored  a  hole 
through  the  cork  to  admit  a  glass  tube  12 
inches  long  and  \  inch  diameter.  I  then 
X>ainted;the  surface  of  the  cork  in  order  to 
keep  the  air  from  getting  through  its  pores. 
Having  corked  the  larger  bottle,  I  cut  two 
slits  down  the  side  of  the  cork,  and  bored  a 
hole  through  it  also  for  the  tube.  I  find 
that  this  is  a  much  more  sensitive  instru- 
ment than  one  constructed  with  the  flask. 
I  have  one  made  with  a  flask  in  the  same 
room  with  my  tubular  water  glass,  and,  as 
I  said  before,  the  latter  is  the  more  sensi- 
tive." 

From  over  the  Water. 
Charles  E.  Stedman  \(Deniliquin,  N,  S. 
Wales)  writes  :— "It  is  with  great  pleasure 
I  record  the  fact  of  having  enrolled  myself 
among  your  subscribers.  I  quite  by  chance 
Baw  a  notice  of  the  work  in  The  A  ustralcuian, 
and  the  title  seemed  to  answer  to  the  class 


of  work  I  have  been  on  the  look-out  for  for 
years.  I  am  a  bit  of  an  amateur  worker,  ■ 
and  during  my  spare  time  {I  am  achemist's 
assistant)  I  have,  at  one  time  or  another, 
turned  my  attention  for  amusement  to 
electroplating,  bells,  telegraph,  oxy-hydro- 
gen  limelight,  photography,  carpentry, 
upholstery,  metal-working,  decorative, 
writing,  microscopy — all  with  fair  success, 
so  you  may  imagine  my  feelings  of  satisfac- 
tion when  I  received  and  opened  your  first 
volume,  so  profusely  illustrated,  filled  with 
such  a  variety  of  subjects,  treated  in  a 
colloquial  manner.  I  sincerely  hope  it  will 
continue  to  be  edited  in  the  same  able  man- 
ner, and,  instead  of  ending  in  the  three 
volumes,  it  may  go  on  increasing  its  sphere 
of  usefulness,  giving  what  is  so  much 
needed — practical  technical  instruction  to 
amateurs  in  every  branch  within  theirreach. 
You  may  insert  this  letter  as  an  additional 
testimony  from  beyond  the  seas  to  the 
excellence  of  Amateor  Woke." 

References  to  Back  Parts. 
Excelsior  (S.  A.)  suggests  :— "Would  it 
not  be  an  improvement  if  correspondents, 
when  referring  to  back  numbers,  quoted  the 
page  instead  of  the  Part.  In  the  bound 
volumes,  the  only  guides  to  the  commence- 
ment of  a  Part  are  the  Supplements,  and  as 
these  have  to  be  cut  out  for  use,  hence  the 
difficulty.  [I  thiuk  it  would,  and  I  there- 
fore ask  all  correspondents  making  refe- 
rences to  subjects  in  any  part  of  Amateur 
Work,  to  quote  volume  and  page  instead 
of  referring  to  Parts.— Ed.] 

Easy  Method  of  Tempering. 

Excelsior  (S.  A.)  writes :— "  Those  who 
try  to  re-temper  an  axe,  saw,  or  broad  piece 
of  steel  iu  the  ordinary  way,  often  find  they 
destroy  the  article,  as  it  cracks.  This  can 
be  avoided  by  heating  to  a  red  heat,  and 
plunging  into  boiling  water,  which  will  give 
the  exact  temper.  All  tools  for  cutting  iron 
may  be  tempered  in  this  way.  It  is  an 
excellent  plan  for  those  who  work  by  gas 
light,  as  it  is  difficult  to  sea  the  changes  of 
colour  at  night-time." 

Saw  Sharpening. 

Excelsior  (S.  -4.)  writes:— "I  am  sorry 
to  see  in  page  501,  Vol.  I.,  an  error  in  the 
shape  of  the  tooth,  Fig.  19,  for  medium 
wood.  I  had  never  seen  a  saw  sharpened 
in  such  a  manner,  and  out  of  curiosity 
sharpeoed  a  saw,according  to  the  directions. 
I  found  it  would  not  cut  at  all,  either  with 
or  across  the  grain.  I  find  that  you  are 
quite  right  so  far  as  the  cutting  edge  is 
concerned,  but  in  all  cases  there  must  be 
more  hook  on  the  tooth.  Fig.  18,  in  the 
same  page,  gives  it  exactly.  This  shape  may 
be  safely  used  for  all  saws,  and  they  will 
certainly  cut  well."  [The  instructions  to 
which  you  refer  were  written  by  a  gentle- 
man who  has  left  England  and  taken  up 
his  residence  in  the  United  States.  As  I 
am  not  in  possession  of  his  address,  I  can- 
not put  your  comment  on  what  he  has  said 
on  this  subject  before  him.™ Ed.] 
Curing  Mole-Skins. 

F.  L. — The  skins  must  not  be  dried  in  the 
sun,  nor  must  Ihey  be  allowed  to  quite  dry, 
after  being  cured,  until  the  fleshy  sides 
have  been  beaten,  rubbed,  and  pulled  about 
to  soften  them.— [G.  E  ] 
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Adjunct  to  Carpenter's  Bench. 

W.  C.  E.  writes :— "In  page  146,  Vol.  II., 
of  Amateur  Work,  Half  Jack  describes 
a  very  useful  instrument,  his  own  contri- 
vance, which  he  uses  as  a  saw-block.  May 
I  say,  therefore,  as  a  letter-press  printer, 
familiar  with  the  printer's  saw-block,  that 
the  latter  possesses  certain  manifest  ad- 
vantages in  the  details  which  he  and  others 
may  be  glad  to  know,  as  follows: — His 
block  is  9  inches  long— the  printer's  is 
better  for  being  longer,  say  15  inches. 
Again,  he  puts  his  clamps  or  fillets  on  the 
ends  of  his  block  ;  but  in  the  printer's  the 
fillets  are  as  long  as  the  block  itself,  and 
are  nailed  lengthwise  to  the  edges.  Lastly, 
the  printer  makes  a  saw-cut  through  one  of 
the  fillets  down  to  the  block  at  right  angles 
to  it,  and  near  the  right-hand  end.  These 
seemingly  unimportant  differences  are  real 
advantages  in  practice.  They  make  the 
block  much  more  steady,  and  tend  to  exact- 
ness in  the  work  done  by  its  means.  I  may 
odd  that  he  may  make  it  a  mitre-block,  as 
used  by  the  picture-framer,  by  cutting 
another  saw-groove  diagonally  across  it  at 
the  angle  of  45  degrees." 

Warped  Wood. 

Roselea  writes  : — "  Some  time  ago  I  got 
from  Messrs.  Harger  Bros,  a  plank  of  lime 
wood.  Of  it  I  purposed  making  carved 
1  boards  *  for  my  volumes  of  The  Art  Ama- 
teur. To  prevent  warping,  I  cut  two  grooves* 


v^7. ; 


X 
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WOOD  GROOVED  TO  PREVENT  WARPING, 
each  about  It  inch  broad  across  the  grain  of 
the  lime,  and  in  these  grooves  I  glued  two 
oak  slips,  fitted  exact.  These  slips  are,  of 
course,  in  the  inside  of  the  carved  'board.' 
Next  day  I  noticed  the  boards  had  bent  very 
considerably ;  and,  though  I  took  out  the 
bending  by  damping  the  one  side,  and  heat- 
ing the  other,  it  has  agaiu  and  again 
returned,  indeed,  the  thinner  boards  have 
become  nearly  the  shape  of  a  quarter  circle. 
All  the  boards  have  bent  with  the  glued 
slrps  on  the  convex  side.  Have  they  any- 
thing to  do  with  it,  or  does  the  bending 
result  from  the  unseasoned  state  of  the 
plank  P  I  have  frequently  straightened 
ordinary  warping  by  the  process  men- 
tioned above  ;  this  is  not  ordinary. 
Can  you  help  me  ?  "  [I  give  your  letter  in 
extenso,  that  your  difficulty  may  be  fully 
understood  by  all  who  dip  into  "  Amateurs 
in  Council."  If  you  cut  the  clamps  dove-tail 
shape,  and  fit  them,  as  shown  in  sectiou  in 
the  annexed  diagram,  and  leave  them  to  dry, 
do  not  put  any  glue,  simply  make  them  fit 
tolerably  tight,  you  will  overcome  the 
dilemma  you  appear  to  be  in,  but  I  am  afraid 
you  will  have  to  waste  the  present  pieces, 
for,  as  you  have  glued  the  clamps,  they  will 
not  be  easily  withdrawn.  You  can  procure 
any  kind  of  wood,  cut  to  the  sizes  you,  require, 
from  Mr.  T.  Syer,  1,  Finsbury  Street,  who 
will  give  yon  any  further  advice  in  this 
matter.  It  is  a  fault  which  a  great  many 
amateurs  have  had  to  contend  with. — Ed.] 
Stops  to  Harmonium. 
F.  C.  A. — It  would  be  impracticable  for 
you  to  fit  the  stops  you  mention,  namely, 


Sourdine  and  Tremolo,  to  an  instrument 
already  built  with  one  row  of  reeds,  and 
without  provision  having  been  made  for 
their  addition.  You  can,  however,  add  a 
Forte,  if  you  wish,  but  I  do  not  think  the 
game  worth  the  candle,  even  if  you  have 
room  for  the  stop  knob,  which  I  doubt.  Fit 
a  thin  board  inside  the  case,  from  end  to 
end,  over  the  keys,  and  down  the  back 
of  them,  reaching  down  to  the  pan  or 
reed-board.  Line  this  with  wadding,  cut 
two  oblong  holes  about  2  inches  by  8  inches 
in  the  top,  just  over  the  keys,  make  two 
slides  to  cover  them,  and  make  arrange- 
ments for  them  to  slide  backwards  and  for- 
wards, so  as  to  open  them  when  you  draw 
the  stops,  and  close  them  when  the  stops 
are  in.  Fix  stop  knobs  and  rods,  one  in 
the  treble,  and  the  other  in  the  bass,  and 
your  Forte  arrangement  is  complete.  Even 
then  the  tone  will  be  softer  than  it  is  now, 
and,  as  I  said  before,  I  do  not  think  it  worth 
the  trouble.— [A.J.  ] 

American  Organs,  etc. 

A  Subscriber  from  the  First. — Your 
wish  for  information  on  the  construction  of 
American  Organs,  Harmoniums,  etc.,  will 
be  gratified,  I  hope,  at  no  very  distant  time. 
It  is  desirable  that  all  who  write  under  a 
nom-de-plume  should  make  that  nom-de- 
plume  as  distinctive  as  possible,  that  they 
may  be  assured  that  the  answers  made  to 
their  queries  are  really  intended  for  them ; 
and  when  you  write  again  I  must  ask  you  to 
select  something  Bhorter  than  the  far  too 
lengthy  one  under  which  this  reply  is  given. 
Pianoforte  Tuning. 

W.  W.  C.  writes .—"  Cornelius  Nepos 
adopts,  in  his  answer  (?)  to  my  criticism  of 
his  suggestion  as  to  tuning  pianos  with  the 
help  of  a  set  of  forks,  a  tone  which,  if  it  per- 
vaded the  intercommunications  of  '  Ama- 
teurs in  Council,'  would  render  harmony 
impossible,  and  to  which  I  trust  my  remarks 
may  not  have  to  correspond.  I  need  in  this 
connection  only  acknowledge  the  unfailing 
kindness  and  courtesy  of  the  Editor  shown 
on  the  present  occasion  by  an  instant  repul- 
sion of  the  unfounded  statement  that  I  am  a 
X>rofessional,  with  the  implication  that  I  am 
interested.  As  to  the  point  at  issue,  Cor- 
nelius Nepos  admits  that  my  reasons 
against  the  adoption  of  his  proposal  are  theo- 
retically correct,  but  he  denies  that  they 
are  supported  by  practice.  As  regards  the 
latter,  perhaps  he  can  explain  away  the  fact 
— as  he  asks  for  fact— that  the  forks  of  pro- 
fessional tuners  have  themselves  to  be  tuned 
every  now  and  then.  Surely  this  would  not 
have  to  be  done  if  the  variation  were  *so 
minute  as  to  be  almost  perfectly  indistin- 
guishable by  the  finest  trained  ear  ?  '  No, 
most  excellent  Cornelius,  the  modern 
mariner  is  not  anxious  in  his  avoidance  of 
Charybdis,  and  he  can  as  easily  steer  clear 
of  Scylla.  But  let  me  counsel  you  to  take 
heed  by  the  injunction  indicated  in  your 
quotation,  and  to  beware,  lest  while  endea- 
vouring to  '  write  him  down  an  ass,'  whose 
views  you  cannot  accept,  you  unconsciously 
come  to  answer  to  your  countryman's  de- 
scription of  the  man  who  '  communi  sensu 
plane  caret.' " 

Varnishing  Eustic  Work. 

X.  Y.  Z.  has  a  rustic  summer-house  which 

is  now  quite  black  through  exposure  to  the 


weather.  He  would  like  to  re-varnish  it, 
and  wishes  to  know  what  varnish  to  use  to 
give  it  the  peculiar  appearance  of  rustic 
wood  that  it  had  when  it  was  first  bought. 
It  is  to  be  presumed  that  the  summer-house 
is  made  of  oak  bangles.  First  remove  the 
dirt  by  washing  the  wood  with  a  strong 
solution  of  soda,  and  then  with  clean  water. 
When  dry,  brush  on  "oak"  varnish  pretty 
thickly,  which,  probably,  will  be  found  to 
do  as  well  as  any  for  this  purpose. —  [M.M.] 
Useful  Tool  for  Amateurs. 
Dick  Dodge  writes  : — "  In  the  last  Num- 
ber of  Amateur  Wobk,  I  see  that  H.  W. 
(Newton  Abbot)  sends  a  sketch  of  an  axe 
bevelled  on  one  side  only.  This  kind  of  axe 
is  used  by  coach-builders  (as5  he  rightly 
thinks),  but  the  shape  is  somewhat  different 
to  the  sketch  he  sends.  I  have  enclosed  an 
outline  of  one  that  I  laid  on  paper,  and  traced 
round  with  a  pencil,  so  that  it  is  bound  to 
be  correct.  As  to  the  difficulty  of  obtaining 
them,  Messrs.  Buck  and  Co.,  Tool  Makers, 
Tottenham  Court  Road,  have  always  got  them 
in  stock,  and  sell  them  by  weight,  at  the 
rate  of  Is.  3d.  per  lb.  In  chopping  to  a  line, 
they  are  unequalled  by  any  other  tool,  and 
as  the  back  is  steel  it  can  be  used  as  a  heavy 


COACH-BUILDER'S  AXE. 
hammer  for  framing,  etc. — the  size  we  use 
is  from  4  to  5  lbs.  weight.  Any  other  in- 
formation as  regards  holding  and  using  it 
will  be  given,  if  desired."  [According  to  the 
tracing,  sent  by  my  correspondent,  from 
which  the  annexed  engraving  has  been  re- 
duced, the  length  of  the  axe  from  the  back 
to  centre  of  cutting-edge  is  8£  inches,  and 
its  width  in  a  direct  line  from  point  to  point 
of  the  cutting-edge  7  inches— as  shown  in 
the  illustration. — Ed.] 

Small  Ornamental  Book-Case. 
Eboracum. — (1)  The  book-case  is  6  feet 
6  inches  in  height,  according  to  the  scale, 
which  is  J  inch  to  the  foot,  and  the  extreme 
width  is  3  feet  6  inches.  "Large"  and 
"Small"  are  relative  terms  that  convey 
very  different  meaDings  to  different  people. 
Thus  you  think  a  book-case  of  the  above 
dimensions  to  be  of  rather  a  formidable 
size  for  a  small  book-case;  but,  to  the 
designer,  and  to  myself  as  well,  it  seems  to 
be  but  a  small  one  in  very  truth.  There  is 
no  error  in  the  dimensions.  If  you  think 
it  too  large,  work  it  out  on  a  scale  of  1  inch 
to  1  foot,  which  would  make  it  4  feet  lOfc 
inches  high,  and  2  feet  9  inches  wide,  or 
thereabouts.  (2)  Thank  you  for  your  good 
opinion  of  Amateur  Work,  which  will 
continue  to  be,  as  heretofore,  a  monthly 
magazine. 
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Handmill  for  Grinding  Wheat. 

T.  A.  D. — Send  to  Messrs.  Kent  and  Co., 
manufacturers  of  all  kinds  of  machinery 
for  household  use,  or  to  Messrs.  Tho3. 
Bradford  and  Co.— both  of  which  firms  are 
in'Hoftorn,  W.C.— for  catalogues.  They 
sell  mills  of  this  kind,  and  reference  to  the 
catalogue  will  give  you  the  sizes  and  prices. 
Dynamo-Electric  Machine. 

H.  H.  B.  (Stoke  Sewington). — Information 
respecting  the  class  of  dynamo  mentioned 
by  you  will  be  found  in  the  two  articles 
just  about  to  be  published.  In  the  illus- 
trations accompanying  the  article  you  will 
observetwo  forms  of  field  magnet  casting's. 
A  variety  of  shape  is  given  to  these  by 
various  makers,  but  I  do  not  know  of  any 
advantage  obtained  by  any  particular 
shape.  The  designer  of  a  dynamo  machine 
should  be  guided  by  the  following  require- 
ments in  the  field  magnets  of  the  machine. 
First,  the  mass  of  iron  present  in  the  two 
magnets  should  be  sufficient  to  absorb 
enough  magnetism  to  furnish  a  full  cur- 
rent from  the  machine  when  it  is  running 
at  its  highest  required  speed.  At  such  a 
time  the  field  magnecs  should  be  in  that 
condition  known  as  "  saturated  with  mag- 
netism," and  yet  the  machine  should  run 
tolerably  cool  when  the  outer  circuit  is 
closed,  and  the  maximum  current  is  passing. 
It  is  best  to  err  on  the  side  of  having  the 
castings  a  little  too  massive.  Secondly, 
the  heaviest  part  of  tie  mass  should  be 
around  the  armature  chamber,  and  this 
should  be  below  the  centre  of  gTavity  in 
the  machine,  to  ensure  firmness  and  steadi- 
ness in  working. —  [G.  E.] 

K.  L.  J.  (Horsington)  writes  :—"  The  small 
dynamo  that  I  mentioned  in  a  previous 
communication  was  supplied  by  Messrs. 
Patterson  and  Cooper,  London,  and  was  im- 
ported from  Paris,  price,  £16;  weight,  about 
51  lbs.;  lights  five  or  six  20-caudlc  Swan 
lamps  well." 

Wimshurst  Electric  Machine. 

J.  J.  M.  (Holywood).— The  job  is  quite 
within  the  province  of  Amatece  "Work  ; 
but  description  and  illustrations  would  be 
too  lengthy  to  be  produced  in  "Amateurs 
in  Council."  Attention  will  be  given  to  it 
by  Mr.  Edwinson,  and  a  paper  on  the  subject 
will  be  forthcoming  shortly,  when  lessened 
pressure  of  articles  awaiting  publication 
admits  of  its  appearance. 

Bichromate  Battery. 

Yocth.—  Lebasi  will  probably  tell  you  in 
bis  second  article  on  the  subject  whether 
or  not  it  will  "  work  a  Z\  candle  incandes- 
cent lamp  forthree  hours."  The  writer  of 
this  reply  has  not  had  any  experience  with 
the  battery  named  in  working  Z\  candle 
lamps.  His  experience  with  bichromate 
batteries  and  electric  lamps  leads  him  to 
observe  that  the  light  fails  very  much  after 
the  first  rush  of  current,  and  then  dwindles 
down  to  a  mere  match  light,  unless  the 
solution  is  kept  in  motion,  or  the  battery 
plates  are  frequently  agitated.  This  fault 
ia  reduced  to  a  minimum  in  the  form  now 
known  as  Dale's  granule  cell,  because  the 
granules  o:  carbon  throw  off  the  hydrogen 
more  rapidly  than  carbon  plates.  A  Bunsen 
cell  might  be  readily  converted  into  a 
granule  cell  as  you  propose  ;  but  the 
current  would  soon  fall  after  the  circuit  was 


closed.  The  carbon  compartment  should 
be  three  or  four  times  larger  than  that  for 
the  zinc.  Porous  cells  may  be  made  by  any 
local  potter  from  fine  washed  clay,  as  used 
in  making  red  unglazed  pots.  They  must 
be  free  from  grit  and  flaws.  If  you  wish 
your  local  potter  to  make  a  trial,  it  would 
be  advisable  to  buy  a  porous  pot  as  a  pat- 
tern for  him.  The  prices  of  incandescent 
lamps  are  fixed  by  the  makers,  and  on  the 
maker's  prices  the  dealer  has  to  get  a  pro- 
fit. The  candle  power  of  the  lamp  does  not 
affect  the  cost  of  making  it,  for  it  is,  per- 
haps, more  costly  to  make  small  lamps  than 
large  ones.  The  Swan  lamps  are  well  made 
and  durable,  but  so  also  are  those  made  by 
"Woodhouse  and  Kawson.  Lamps  of  a  high 
candle  power  require  a  corresponding  high 
or  strong  battery  power  to  work  them. — 
[G.  E.] 

A  New  De  Meriten's  Dynamo-Electric 
Machine. 

K.  L.  J.  (Horsington), — I  am  obliged  to 
you  for  your  communication.  K.  L.  J. 
points  out  that  the  De  Meriten's  machines 
mentioned  in  his  last  query  on  the  sub- 
ject, are  not  those  of  the  old  type  of 
magneto- electro  machines,  but  a  pair  of  a 
new  pattern  similar  to  that;of  the  machine 
described  by  Mr.  Preece,  at  the  British 
Association  annual  meeting  of  1882.  The 
new  pattern  De  Meriten's  machines  are 
dynamo-electric  machines,  as  the  following 
description,  culled  from  a  contemporary  by 
R.  L.  J.,  will  show  : — "  This  little  dynamo 
is  15  inches  by  15  inches,  and  10  inches 
high,  and  is  constructed  in  the  following 
manner  :  the  four  field  magnets  are  fixed 
on  a  cast-iron  cylinder,  the  inside  of 
which  is  bored  out  to  receive  the  armature, 
which  is  built  on  the  De  Meriten's  prin- 
ciple, consisting  of  a  number  of  coils  like 
the  Gramme  ring,  but  the  coils  are  insulated 
with  strips  of  cork.  This  machine,  when 
running  at  3,000  revolutions  per  minute, 
gives  a  current  of  10  amperes,  and  an 
E.  M.  F.  of  55  volts,  through  a  resistance 
of  6*15  ohms.  At  this  speed  it  will  work  a 
600-candle  arc  light,  or  seven  20-candle 
Swan  lamps.  jThe  internal  resistance  is 
2'66  ohm.:  viz.,  1*33  ohm.  for  field  magnets, 
and  133  ohm.  iu  armature.  This  little 
contrivance  takes  about  £ -horse  power  to 
drive  it,  and  weighs  54  lbs.  When  worked 
by  hand,  this  machine  gives  a  current  equal 
to  35  large  Bunsens,  each  having  an 
E.  M.  F.  of  1-90  volt,  with  a  resistance  of 
0-06  ohm."  E.  L.  J.  then  proceeds  to  say 
that  "  The  two  machines  mentioned  iu  a 
former  letter  are  fixed  side  by  side,  and 
driven  by  a  2-horse  power  engine.  At  2,000 
revolutions,  they  will  each  light  six  or 
seven  10-candleSwan  lamps." — [G.E.] 
Electric  Bell  Indicator. 

T.  L.  (Hornsey  Road). — An  article  on  this 
subject  is  in  course  of  preparation  by  Mr. 
Edwinson,  when  your  requirements  shall 
receive  better  attention  than  can  be  given 
to  them  here. 

Boot  on  Electricity. 

Galvanism.— "Magnetism  and  Electri- 
city," by  F.  Guthrie,  price  3s.,  published 
by  "William  Collins,  Sons,  and  Co.,  will  tell 
you  how  to  make  an  electro phorus  and 
kindred  electrical  contrivances,  and  how 
to  perform  experiments  with  them.    You 


will  also  find  much  information  therein  on 
galvanic  troughs  and  batteries.     The  book 
is  profusely  illustrated.— [G.  E.] 
Motive  Power  for  Small  Lathe. 

H.  J.  M.  (Brockley).— As  far  as  I  know, 
there  is  no  way  of  driving  a  lathe,  however 
small,  by  means  of  a  flat  or  coiled  spring 
wound  up,  which,  although  it  furnishes 
sufficient  motive  power  to  keep  a  clock  in 
motion  for  a  certain  time,  is  by  no  means 
suitable  or  applicable  to  a  machine  such  as 
the  lathe.  There  will  appear  very  shortly 
in  this  Magazine  a  description,  with  illus- 
trations, of  a  hydraulic  motor,  by  which 
you  can  drive  your  lathe,  and  any  other 
light  machinery  that  you  may  have. 
Hints  to  Fret  Sawyers. 

W.  H.  P.  writes : — "  I  have  noticed  some 
directions  for  making  duplicates  of  work, 
and  all  omit  one  very  necessary  precaution, 
which  I  had  to  find  out  for  myself  some 
time  ago.  It  is  this :  when  copying  the 
pattern  from  a  piece  of  wood  already  cut 
out,  I  use  heelball,  but  it  is  necessary  to  be 
very  careful  in  pasting  the  pattern  on  the 
wood  to  avoid  stretching  the  paper.  I  do 
it  as  follows :  I  use  starch,  and  cover  the 
wood  with  it,  then  place  the  pattern  on  the 
wood,  and  the  piece  from  which  I  made  it. 
I  put  on  the  pattern  so  that  line  coincides 
with  line,  and  then  a  heavy  weight  is  put 
on  the  whole.  By  this  means  I  get  a  copy 
the  exact  size  of  the  original,  and  when  ono 
wants  a  duplicate  of  a  panel  or  side  of 
cabinet,  the  work  can  be  fitted  better." 

J.  R.  W.  writes:  —  "As  suggested  by 
several  of  your  correspondents  in  'Ama- 
teurs in  Council,'  I  have  tried  the  '  heelball 
method'  of  copying  designs,  but  unfortu- 
nately not  altogether  successfully.  I  find 
that  while  a  rather  large  design  (speaking 
with  reference  to  the  size  of  the  cuttings^ 
comes  out  very  well,  the  outline  of  the 
finer  parts  does  not  show  at  all  clearly,  and 
on  account  of  the  greasy  nature  of  the 
heelball  the  design  (or  rather  those  parts 
which  do  not  show  clearly)  cannot  well  be 
outlined  with  pencil  afterwards.  Any 
further  suggestions  on  the  subject  by  your 
correspondents,  who  have  perhaps  them- 
selves experienced  this  difficulty,  will,  no 
doubt,  be  appreciated  by  other  fret-workers 
as  well  as  by  myself."  [See  remarks  on 
this  subject  by  W.  H.  P.,  which,  I  think, 
will  help  you. — Ed.] 

Stencil  Paper  and  Stencil  Cutters. 

AV.  M.  M.  (Gateshead-on-Tyne).  —  The 
"Willesden  "Waterproof  Paper,"  for  which 
Messrs.  "W.  N.  and  K.  Dack,  Patricroft,  near 
Manchester,  are  sole  agents  for  Lancashire, 
Yorkshire,  and  Cheshire,  is  recommended 
as  a  most  valuable  material  for  the  purpose 
of  stencils,  as  it  cuts  clear  and  sharp,  and 
does  not  require  knotting.  If  you  do  not 
care  to  purchase  this  material,  use  good 
cartridge  paper.  Trace  the  design,  then 
give  the  paper  two  coats  of  thin  patent 
knotting,  applied  with  a  sash  tool,  and  cut 
out  the  pattern,  using  a  sharp  stiff  blade 
with  a  square  end,  such  as  is  shown  by  a 
broken  pen-knife.  While  cutting  place  the 
paper  on  a  piece  of  glass  or  zinc.  Stencils 
are  cut  to  order  by  Mr.  Ezra  Hoyle,  Brad, 
ford,  i  orkshire,  and  Mr.  T.  Leaf,  of  Grimsby. 
I  name  these  stencil  cutters  as  being  nearer 
to  you  than  ol  hers  in  Loudon  and  elsewhere 
F  F 
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Substitute  for  Stop  Chamfer  Plane. 

J.  B.  Searle  writes :— "  I  have  "been  much 
interested  in  the  discussion  on  the  Stop 
Chamfer  Plane  that  has  appeared  in  recent 
parts  of  Amateur  Wore.  I  have  no  doubt 
that  the  plan  of  R.  A.  (Cavnaroon)  is  the 
best,  but  I  might  say  that  my  experience  of 
the  stop  chamfer  plane  is  anything  but 
satisfactory,  for  such  a  tool  is  a  nuisance, 
it  is  only  fit  for  very  long  and  straight 
work.  Suppose,  for  instance,  that  anyone 
is  making  an  Oxford  picture  frame,  about 
12  inches  square,  or  even  larger,  of  what 
use  is  that  plane  ?  None  at  all :  you  cannot 
work  it  because  it  is  so  long,  and  another 
failure  due  to  its  use  is  that  you  cannot  get 
up  to  the  end  of  your  work  within  two 
inches  or  more,  neither  will  it  take  off  a 
smooth  shaving  on  account  of  the  iron  beiut? 
too  far  from  the  front  of  the  plane.  I  may 
Bay  that  the  chamfer  spokeshave  is  a  much 


tional  irons,  which  is  easily  done,  or  you 
may  turn  out  any  bent  work  or  round  corner 
picture  frames  without  the  slightest  diffi- 
culty. First,  get  a  piece  of  seasoned  beech 
about  13  in.  long,  21  in.  deep,  and  1J  in. 
wide.  Face  up  one  of  the  2J  inch  sides,  and 
call  that  the  back  ;  next  plane  the  bottom, 
which  must  be  a  little  on  the  bevel,  as 
shown  in  Fig.  2.  Next  gauge  the  thickness 
mentioned  above,  then  cut  a  mortise 
through  the  whole  depth  for  the  iron  and 
the  wedge;  the  mortise  should  be  about 
§  in.  on  the  top  and  slightly  tapering  to  § 
in.  at  the  bottom.  Having  cut  your  mor- 
tise clean,  get  a  piece  of  hard  wood  the  size 
of  your  iron,  about  1$  in.  wide,  W  in.  thick, 
and  34  in.  long,  and  put  the  piece  of  wood 
in  the  place  of  the  iron.  Next  fit  the  wedge 
iu  tight,  and  this  must  he  the  wedge  to  be 
used  when  the  tool  is  finished.  Proceed 
now  to  cut  out  the  gap  or  A.  a  place  which 
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piO.  1. —  BEECH  ROUTER,  FRONT  VIEW.  FIG.  2.— SECTIONAL  VIEW.  FIC.  3.  —  IRON 
FOR  A  GAP  OR  OPENING  IN  PLANE.  FIG.  4.— IRON  BENT  TO  GET  A  GAP. 
FIG.    5. — CUTTERS. 

better  tool  for  getting  up  close  to  the  end, 
but  a  cause  of  failure  in  this  tool  is  tbat 
the  iron  is  so  flat  that  it  tears  the  wood  up 
against  the  grain,  and  it  is  not  large  enough 
to  hold  steady  in  the  hand.  There  is  a  tool 
that  is  used  by  coach  and  carriagemakers, 
which,  I  think,  would  be  very  useful  to  the 
readers  of  Amateur  Wokk.  I  am  sure  that 
every  amateur,  that  is  a  bit  handy,  can 
make  one  for  a  trifle ;  and  when  he  has 
made  it  and  tried  it,  I  think  he  will  say 
that  it  is  worth  all  the  stop  chamfer  planes 
in  existence.  This  tool  that  I  am  about  to 
describe  is  used  by  coachmakers  alone,  I 
believe,  and  it  is  what  they  call  a  'beech 
router,'  and  I  may  add  that  it  is  similar  to 
the  American  Chamfer  Shave,  but  made  of 
wood.  The  beech  router  possesses  several 
advantages  over  other  tools  designed  to  cut 
chamfers :  firstly,  you  can  go  nearly  close 
to  the  end  of  your  work  ;  secondly,  the  iron 
being  nearly  upright  it  will  cut  any  rough- 
grained  wood,  provided  it  is  seasoned;  and, 
thirdly,  you  can  not  only  use  it  for  chamfer- 
ing, but  by  having  an  extra  iron  or  two  you 
can  work  a  mould,  such  as  an  oval  or  any 
other  shape  you  desire,  by  making  addi- 


lnust  not  go  more  than  half  way  through, 
as  shown  in  Fig.  1.  Having  cut  the  gap 
out  perfectly  square,  knock  your  wedge 
out.  Now  get  a  piece  of  hoop  iron  the  same 
width  as  the  bottom,  and  the  length  of  each 
side  of  the  /\  piece,  as  shown  in  Pigs.  3 
and  4,  and  cut  a  rough  mortise  through 
the  iron  while  straight :  then  bend  it  as  in 
Fig.  4,  and  screw  it  ou  in  its  place.  Pass  a 
small  flat  file  up  and  down  the  mortise  to 
get  it  level.  You  can  now  shape  your 
handles  to  your  liking,  file  up  the  bottom 
plate  nicely,  and  the  tool  is  finished  except 
the  irons,  which  you  can  easily  make  your- 
self. Most  mechanics  have  been  unfortu- 
nate enough  to  break  a  firmer  chisel,  these 
make  capital  irons ;  if  you  have  not  got  an 
old  chisel,  get  a  piece  of  an  old  flat  file, 
put  it  in  the  fire  and  heat  it  to  a  deep  red, 
now  place  it  while  red  hot  under  some  dry 
sawdust  or  workshop  dust,  which  will  do  as 
well,  cover  it  over,  and  let  it  remain  for 
two  or  three  hours  till  perfectly  cold,  now 
take  it  out  and  you  will  find  that  the  file, 
which  was  once  so  hard,  is  now  as  soft  as 
iron,  and  you  can  file  it  to  any  shape  you 
require  with  ease.    If  it  is  an  old  file  you 


must  grind  or  file  the  old  teeth  completely 
out,  for  you  cannot  forge  them  out,  and 
they  will  always  remain.    After  you  have 
filed  off  the  face  a  bit  you  can  draw  it  out 
at  the  smith's  forge  to  the  size  you  want. 
Having  drawn  the  pieces  out  to  the  right 
width  and    thickness,    proceed   to   soften 
them  as  before  ;  you  can  grind  the  face  or 
file  it  just  as  you  like.    Now  sharpen  them  j 
for  this  you  will  require  a  small  half-round 
file,  or  two  or  three  other  sorts  of  fileB. 
You  can  fashion  the  end  of  your  iron  in 
whatever  shape  you  like ;  there  is  a  variety 
of  patterns.    Be  careful  not  to  file  your 
irons  too  thin,  they  require  to  be  tolerably 
thick,  as  the  iron  is  upright.    In  Fig.  5,  in 
which  various  shapes  of  cutters  are  shown, 
a  is  a  carriage  (beech)  with  which  the  shaves 
and  under  beds  of  the  fore  carriage  are 
worked ;  b  is  a  plain  chamfer ;  c  is  a  handy 
tool  for  rounding  an  edge  nicely;  d  is  a 
convex  on  the  edge  and  cuts  out  a  groove, 
which  looks  very  well.    You  will  have  to 
temper  the  irons,  which   is   easily  done. 
Having  made  them  sharp  and  of  the  right 
shape,  heat  them  red  hot,  dip  them  in  cold 
water,  and  let  them  remain  in  it  until  they 
are  perfectly  cold.    The  steel  now  is  as  hard 
as  it  can  be  made.     Take  a  piece  of  fioe 
emery  cloth  and  brighten  the  face ;  now 
pass  it  through  the  fire,  or,  what  is  better, 
the  flame  from  a  gas-burner.    Watch,  the 
change  of  colours  until  it  comes  to  a  dark 
straw  colour  or  to  a  blue,  according  -co  the 
quality  of  the  steel.    Now  cool  the   iron, 
and  polish  it,  and  sharpen  it  up,  and  it  is  fit 
for  use.  The  chamfer  taken  off  should  be  as 
near  the  required  size  as  possible.    It  will 
require  a  little  practice  to  work  the  tool 
properly,  but  to  get  over  that  difficulty, 
hold  it  firmly  in  the  hand,  and  keep  it  close 
to  the  work.    If  any  readers  should  require 
further  instructions,  I  shall  be  very  pleased 
to  give  them."     [Mr.  J.   B.  Suable  is  a 
skilled  piofessional  workman  of  consider- 
able experience,  as  are  some  others  who  are 
so  good  as  to  give  the  readers  of  Amateur 
Wobk  the  benefit  of  their  experience  and 
trade  knowledge   through  the  medium  of 
"Amateurs  in  Council."    His  remarks  and 
instructions  on  the  use  of  tools,  Buchas  the 
one  he  has  described  above,  and  the  manner 
of   working    with    them,  merit   the   most 
respectful  attention ;  and  I  am  sure  that  all 
amateurs  will  join  with  me  in  thanking 
him  for  them.    For  my  own  part,  I  must 
say  that  I  have  derived  much  useful  in- 
formation from  the  contributions  of  himself 
and  other  correspondents ;  and  that  I  feel 
no  little  pride  and  pleasure  in  finding  that 
so  many  skilled  workmen  read  Amateur 
Wohk  and  take  an  interest  in  it. — Ed.] 

Ebonlslng. 
W.  H,  P.  writes:—"  I  have  just  finished 
staining  a  pair  of  brackets  with  the  ebon- 
ising  stain  given  in  No.  1.  I  used  sycamore 
well  cleaned  up ;  and  after  staining,  used 
fine  fclass  cloth.  This  took  the  stain  off 
edges,  but  made  the  whole  smooth  after  a 
second  coat  was  d*-y.  I  brushed  the  whole 
with  a  new  brush,  the  kind  used  for 
polishing  boots.  I  then  oiled  all  over  with 
linseed,  and  when  quite  dry,  intend  using 
the  brush  again.  In  appearance  they 
exactly  resemble  ebony.  Query.— Will  the 
oil  exude  at  any  time  and  soil  the  walls  ?  " 
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Folding  Bench  for  Amateurs. 

R.  A.  W.  (Dublin)  writes: — "Amateurs 
whose  working  space  is  limited,  have,  I  am 
Btire,  often  wished  for  a  bench  easily  put 
out  of  the  way  and  at  the  same  time  per- 
fectly rigid,  and  to  such  I  offer  the  idea  of  a 
foldingbench.    The  accompanying  sketches 
will  explain  what  I  mean.    The  hanging 
top,    a,    should 
be  at  least  2  in. 
thick    and    say 
5  feet  in  length 
and    IS    inches 
wide.      This  is 
hinged  on  to  a 
piece,  b,    same 
length     and 
thickness,  3  in. 
wide,    fastened 
to   a    piece    of 
inch    board,    c, 
from    the  back 
by  half-a-dozen 
or  more  3  inch 
screws.       A 
couple       of 
frames,     d     i>, 
must    be   made 
ont  of  2   by   3 
inch    stuff,     28 
inches  high  and 
20  inches  wide, 
the    inner    up- 
rights, however, 
must  be  an  inch  or  so  longer  on  the  top  to 
allow  tongues,  e,  Fig.  2,  beingcutand  fitted 
into  two  holes  bored  into  the  fixed  part  of 
the  top,    b,    on,  the    under  side;   similar 
tongues  to  be  cut  on  the  other  ends  of  same 
uprights,  and  fitted  into  two  pieces,  F  F. 
This  is  the  whole  of  the  bench,  and  it 
only  requires  putting  up,  the  manner 
of  doing  which  is  clearly  shown  in  the 
sketch.     As  the  supports  are  to  fold 
in,  the  holes  in  which  they  turn  must 
be  bored  42  inches  apart,  and  the  up- 
rights  should  be  rounded  off  at  the 
back.    The  board,  c,  is  to  be  fastened 
securely  to  the  wall   by  staples.      A 
wedge-shaped  piece  screwed  on  to  the 
left  hand  end  of  the  top,  to  take  the 
place  of  a  screw-vice  for  planing ;    a 
couple  of  pins  to  fit  into  holes  bored 
through  the  front  legs,  and  a   patent 
bench-stop  complete  the  bench." 

Beeswax  and  Turpentine  Polish. 

A    SUBSCRIBER      FBOM     TBE     FlRST.— 

The  mixture  of  beeswax  and  turpentine 
is  not  a  polish  in  the  strict  sense  of  the 
word,  but  gives  a  dead  finish  to  the 
work.    If  you  want  a  brilliant  surface, 
you  must  use  French  polish.    To  my 
taste,  however,  the  natural  surface  of 
the  wood,    stained    if  necessary,   and 
well  rubbed  with  oil,  or  the  mixture  of 
wax  and  turpentine,  is  infinitely  pre- 
ferable.   "When  making  the  mixture,  I 
do  not  use  any  measured  proportion.      I 
melt  a  sufficient  quantity  of  wax  in  tur- 
pentine   by    means    of    heat,    until   when 
cold,  it  will  form  a  paste  about  the  con- 
sistency of  butt«r.    I  think  you  will  find 
that  2  ounces  of  wax  to  5  ounces  of  tur- 
pentine will  do    this.     If  when  cold   you 
find  it  too  3oft,  add  more  wax,  and  remelt ; 
if  too  hard,    add  more  turpentine.     It  is 


to  be  well  rubbed  into  the  work  with  a 
linen  rag,  the  surface  of  the  work  being 
afterwards  brushed  with  a  stiff  brush, 
and  the  application  repeated  occasionally. 
The  smell  is  rather  too  strong  to  be 
pleasant  wheu  the  mixture  is  first  ap- 
plied, but  goes  off  in  the  course  of  a  day 

Or  two.—  [PlTCHPINE.] 


FIG.  I.— FOLDING    BENCH   FOR    AMATEURS— PERSPECTIVE  VIEW. 


Utilisation  of  Sewing  Machine 
Table. 

Philos.— There  is  nothing  to  prevent  the 
fret-saw  beams  rising  and  falling.  The 
versed  sine  of  the  travel  at  centre  of  saw  is 
very  small,  barely  ^  of  an  inch,  and  the 


would  be  an  improvement,  however,  if  the 
saw  grips  were  hung  in  gimbals,  or  balance 
pivot  joints,  and  a  hook  bolt  and  leather 
thong  substituted  for  the  brace  shown. — 
Olla  Podrida. 

"Graph *'  Composition. 

F.    A.     {Gainsborough)     writes:  —  "The 
following    composition    for  *  Graph  *    may 

h    suit  Nil  Despe- 

randum.  I  have 
made  and  sold 
several  graphs 
from  this  form. 
It  has  always 
answered  well. 
Gelatine,  1  oz  j 
water,  2  ozs.; 
dissolve,  and 
add  glycerine, 
4  ozs-;  to  this 
add  a  few  drops 
of  carbonic 
acid,  and 
enough  whiting 
or  whitelead  to 
make  the  whole 
milky.  Pour  in- 
to moulds,  and 
when  cold,  it  is 
ready  for  use. 
Ink  may  be 
made  of  Jud- 
son's  violet 

dye,    thickened 


FIG.  2. — FOLDING  BENCH  FOR  AMATEURS,  SHOW- 
ING SIDE  ELEVATION  OF  BENCH  WHEN  RAISED 
FOR   WORK   AND   WHEN    FOLDED. 

brace  at  back  is  fitted  to  accommodate  the 
oscillation  in  working.  The  sketch  on  page 
86,  Part  XXVII.  of  Amateur  Work,  is 
intended  to  illustrate  the  method  of  fitting 
the  appliance  in  connection  with  "  Utilisa- 
tion of  Sewing  Machine  Table,"  supplement 
to  September  Part  of  Amateur  Work.  I 
have  a  saw  fitted  in  a  similar  manoer  to  my 
lathe,  and  it  gives  good  satisfaction.    It 


with  gum  arabic." 

Banjo,  etc. 
H.    M".     (Kennington     Park    Road).— The 
papers  on  Organ  Building  will  be  brought 
to  a  proper  termination  in  due  time.    Au 
article  on  the  Banjo,  by  Jack  Horner,  is  in 
preparation,  but  Jack  Horner  is  a  busy 
man  like  many  of  us,  and  must  take  his 
time.    Moreover,  my  space  is  limited, 
and  I  can  never  do  as  much  in  any  way 
for  my  readers  as  I  should  like. 
Making  and  Mixing  Paints,  etc. 
Shaving  Pasts.— (1)  You  will  find  all 
necessary  information  on  mixing  colours 
in  "  House  Painting  and  Papering,"  in 
this  Magazine,  and  in  "  Every  Man  his 
„        Own  Mechanic."     (2)  Mr.  Wicks  does 
not  understand  your  question  on  Organ 
Building,  and,  therefore,  cannot  reply 
to  it.    You  must  make  it  more  intelli- 
gible to  him.     (3)  To  learn  how  to  read 
a  gas  meter,  send  to  Tubbs,  Brook,  and 
Chrystal,  11,  Market  Street,  Manchester, 
or    F.    Pitman,    20,    Paternoster    Row, 
London,  for  a  pamphlet,  entitled,  "  The 
Gas  Consumer's  Guide,"  by  Altruism, 
price  2d.    I  believe  it  is  in  print,  but 
am  not  quite  certain  about  it.    How- 
ever, this  you  cau  learn  on  enquiry. 
(4)  I  have  no  room  for  an  article  ou 
making  a  small  Locomotive  Engine  at 
present,  and  it  is  a  matter  that  cannot 
be  dealt  with  in  Amateurs  in  Council. 
Damaged  Mirror,  etc. 
E.  U.  (RawkUurst) . — (1)  You  cannot  re- 
pair the  silvering  of  your  mirror ;  it  must 
be  re-silvered,  and  for  this  purpose   you 
must  put  it  into  professional  hands.     (2) 
The  object  of  the  ratchet  in  the  ratchet- 
brace  is,  as  you  infer,  to  enable  the  operator 
to  bore  holes  at  angles  to  the  surface  other 
than  a  right  angle. 
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Fancy  Stained  Veneers. 

L.  S.  D.(Jama*ea)writes:—  "Fancy stained 
veneers,  red,  blue,  green,  purple,  yellow, 
black,  silver  grey,  and  almost  any  colour 
can  be  obtained  from  The  John  "Wilkinson 
Company,  Slate  Street,  Chicago,  at  about 
9d.  the  square  foot,  and  could,  I  fancy, 
easily  be  sent  by  post  if  written  for.  Messrs. 
"Wilkinson  and  Co.  have  a  varied  assortment 
of  fretwork,  and  amateur  appliances,  many 
of  which  are  not  to  be  had,  I  fancy,  in 
England,  and  I  should  advise  some  of  your 
readers  to  send  for  their  catalogue,  which 
they  readily  supply  post  free: 

An  Ornamental  China  Cupboard. 

E.  J.  writes:—"  I  send  you  a  design  for 
a  cupboard,  which  I  hope  will  meet  with 
approval.  It  is  fitted  for  books  and  china, 
or  china  only.  It  is  simply  a  cupboard 
with  drawers  beneath,  and  small  shelves  at 
the  sides.  It  is  2  feet  in  width  without  the 
shelves,  1  foot  6  inches  high,  and  10  inches 
deep,  the  cupboard  being  2  feet  wide,  and 
1  foot  2  inches  high,  and  the  drawers  3 
inches  deep.  To  begin  with,  a  dovetailed 
frame  (see  Fig.  2)  of  J-inch  stuff, 
and  of  the  above  dimensions,  must 
be  made  for  the  cupboard  and 
drawers,  the  bottom  of  the  cup- 
board being  nailed  on  to  the 
sides,  tho  shelves  at  the  sides 
hiding  the  nails.  A  piece  of 
wood,  1  foot  6  inches  long,  aud 
1  inch  square,  must  be  mortised 
into  the  three  pieces,  a,  b,  c  ;  a 
piece  tbesame  thickness,  3  inches 
wide,  is  glued  from  b,  c,  to  the 
back  to  separate  the  drawers. 
The  doors  are  the  next  things  to 
be  made.  The  wood  required  for 
them  is  lfc  inches  wide,  and  £ 
inch  thick.  They  are  mortised 
together,  and  rabbeted  for  the 
glass,  the  pieces  across  the  cor- 
ners, and  let  in  from  the  back  ; 
aud  while  serving  to  strengthen 
the  frames,  look  very  effective.  The  drawers 
are  the  most  difficult  things  to  make,  and 
can  be  omitted,  and  shelves  put  instead  if 
liked  better.  If  the  cupboard  is  to  be 
ebonised,  a  gilt  edge  can  be  put  round  the 
drawers  with  good  effect.  Six  shelves,  10 
inches  long,  and  4  inches  wide,  will  be  re- 
quired for  tho  sides,  and  twelve  brackets,  as 
shown  in  Fig.  4.  The  elevated  shelf  at  the 
top  is  1  foot  6  inches  long  and  4  inches 
wide,  and  is  supported  on  turned  pillars  4 
inches  long.  The  back  of  the  cupboard  can 
be  lined  with  velvet,  and  there  may  be  one 
or  more  shelves." 

Dead  Polish  on  Wood. 

Brum  writes:—"  I  think  any  good  thing 
that  appears  in  Amateur  Work  deserves 
acknowledgment  when  found  to  be  good; 
therefore,  let  me  say  I  have'  made  up  the 
receipt  for  wax  polish,  given  in  Vol.  II., 
page  518,  and  find  it  excellent,  just  the 
stuff  for  dead  walnut,  only  I  don't  clearly 
understand  whether  the  stain  (turpentine 
and  asphaltuui)  is  to  be  used  separately  or 
added  to  the  polish.  :I  tried  it  on  a  scrap 
of  wood,  and  have  this  fault  to  find.  Tur- 
pentine stains  dry  too  quickly,  and  when 
the  polish  was  applied,  tbe  turpentine  in 
jt    rubbed  the  st.iin  light  in  places,  so  I 


prefer  using  Stephens' water  stain  previous 
to  using  the  polish." 

New  Mitre  Machine. 

J.  F.  T,  Bailey  writes  :— "  The  new  mitre 


FIG.  3. — BRACKET  SUPPORTING  SHELVES. 

FIG.  4. — TURNED   ORNAMENT. 

i  full  size. 

machine  described  in  Part  XXIX.  seemed  to 
me  so  great  a  boon  to  those  amateurs  whose 
frame-making  necessities  were  not  sufficient 
to  induce  an  investment  in  one  of  the  other 


FIG.    I. — GENERAL  VIEW  OF  CUPBOARD. 

excellent,  but  more  expensive,  '  Mitre  Ma- 
chines '  brought  out  by  the  same  firm,  that 
I  called  at  Messrs.  Booth  Brothers  to  get 
one,  and  found  that  since  Mr.  Stanford 
wrote  the  description  referred  to  above, 
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FIG.    2. — FRAMEWORK  OF   CUPBOARD. 

the  Patentee  had  considerably  improved 
the  tool  without  adding  to  the  cost.  The 
one  I  procured  differs  from  that  illustrated 
in  page  275  in  the  following  respects,  which 
cannot  fail  to  be  appreciated.  The  bed  of 
the  new  tool  is  of  iron,  instead  of  wood. 
Affixed  to  the  left  standard  is  a  boss  carry- 


ing a  thumb-screw,  and,  ou  the  bed-plate 
alongside,  are  two  ribs  \  inch  high.  These 
additions  are  to  facilitate  putting  the  frame 
together,  when  all  tbe  mitres  are  cut,  as 
described  by  Mr.  Stanford.  To  assist  any 
amateur  who  may  get  one  of  the  new  ones, 
I  offer  the  following  remarks  :  Having  cut 
all  mitres,  lay  a  piece  of  the  moulding,  re- 
bate up,  on  the  ribs  close  to  the  standard  ; 
point  of  the  mitre  to  be  jointed,  facing  the 
operator,  and  projecting  beyond  standard 
\  inch.  The  screw  is  then  turned  down  on 
the  rebate,  effectually  securing  moulding. 
The  piece  to  be  joined  to  that  is  then  held 
j  upright,  bringing  the  mitres  of  each  close 
1  together,  the  point  of  the  upright  resting 
on  bed-plate,  which  will  be  overlapping  the 
horizontal  point.  The  hole  is  now  bored 
in  the  upright,  uail  inserted,  the  driving 
home  of  which  counteracts  the  overlapping, 
and  brings  the  mitres  perfectly  flush.  Each 
joint  being  similarly  treated,  the  frame  is 
easily  and  accurately  put  together  without 
other  aid.  Another  advantage  the  new 
machine  possesses  is,  a  separate  casting, 
secured  by  a  screw,  fitting  between  the 
two  uprights,  to  adjust  the  chisel 
slots  in  case  they  wear.  This 
casting  is  furnished  with  two 
small  ribs  at  foot,  upon  which  the 
moulding  rests  when  being  cut. 
There  is  also  provision  for  cuttiug 
mitres  at  other  than  angles  of 
45  degrees,  by  means  of  adjust- 
able wooden  slips  of  various 
depths,  to  be  used  as  the  angle 
requires,  which  are  placed  at  the 
back  of  standard,  and  secured  by 
projecting  lips.  The  piece  of 
wood  fixed  in  front  of  iron  bed- 
I>late,  upon  which  the  chisel 
strikes  iu  cutting,  can  be  renewed 
at  will,  any  old  scrap  of  'fret- 
cutting  *  being  suitable.  These 
additional  advantages  materially 
enhance  the  value  of  the  ma- 
chine introduced  to  his  brother- 
amateurs  by  Mr.  Stanford  in  the  pages  of 
your  estimable  Magazine,  Amateur  "Work. 
N.B.— At  page  276,  Part  XXIX.,  Mr. 
Stanford  says:— 'The  chisel  is  not  a  fix- 
ture, it  is  a  common  1\  inch  chisel,  and  can 
be  used  as  such.'  The  words  in  Italics  are 
likely  to  mislead.  The  chisel  can,  it  is 
true,  be  used  independently  of  the  machine, 
but  it  is  not  an  ordinary  chisel.  It  is  evi- 
dently specially  made,  the  blade  throughout 
being  of  equal  thickness,  in  order  to  run 
correctly  ^n  the  grooves,  while  the  blade 
of  an  ordinary  chisel  is  tapered.  It  there- 
fore follows  that  if  one  of  the  latter  be 
used,  accuracy  of  angle  would  be  out  of  the 
question.  This  difference  was  very  natu- 
rally overlooked,  for  in  ordinary  appear- 
ance it  seems  so." 

A  Good  "Woodfiller." 

Bhum  writes  :— "  Au  old  hand  tbe  other 
day  gave  me  what  he  calls  a  good  '  wood- 
filler."  I  have  made  it,  but  not  tried  it, 
and  mention  it  for  what  it  is  worth. 
Dissolve  shellac  in  water,  adding-  a  pinch 
of  borax  to  make  it  dissolve.  Perhaps 
anyone  who  has  used,  or  who  may  use, 
this  preparation,  will  give  his  opinion 
t    of  it." 
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Fret-Saw  Attachment  for  Lathe. 
S.  3J.  L.  (Goderich,  Canada). — See  "Ama- 
tears  in  Council,"  Part  XXVII.,  p.  186.  The 
arrangement  here  shown  would,  with  a 
slight  modification,  suit  a  2J  inch  lathe, 
The  "  grips/'  or  clamps,  should  be  hung  in 
pivots,  or  balance  joints,  and  a  table  for 
carrying  »rms  bolted  to  lathe  bed.  1\  inch 
is  too  much  to  expect  from  such  a  saw,  or 
rather  lithe.  It  would  cut  it,  certainly, 
but  very  slowly.  If  your  back  centre  is 
loose,  or  a  bad  fit,  make  a  new  one,  and  see 
that  it  fits  well  and  tightly  in  the  hole.  See, 
also,  that  the  hole  for  its  reception  is  "good 
and  true,"  if  a  plain  hole.  If  it  is  threaded, 
make  the  new  screw  a  tight  fit,  and  see  that 
the  lock  nuts  bear  well  against  the  head- 
stock  arm.  Then  you  may  work  without 
fear  of  "digs"  in,  or  "  chattery "  and 
untrue  results.  The  cone  bearing  should 
be  overhauled  after  fitting  screw,  as  the 
relation  of  the  surfaces  may  be  altered 
slightly.— [Olla  Podrida.] 

INFORMATION  SUPPLIED. 

Grinding  Taps. 

H.  W.  J.  writes:— "Chips  will  find  that 
the  easiest  way  to  re-grind  a  tap  is  to  take 
oat  the  barrel  {i.e.,  the  part  that  turns), 
pro  ear  this  with  tallow  and  dust  it  with 
very  fine  and  regular  brick-dust,  great  care 
being  taken  that  there  are  no  large  pieces 
or  fragments  of  any  harder  substance 
mixed  with  dust.  Ee-insert  the  barrel,  not 
driving  quite  home,  turn  steadily,  impart- 
ing to  each  turn  a  screw-like  motion, 
raising  and  screwing  home.  After  a  few 
turns  regrease,  blow  in  tap,  try  it.  Wash 
in  warm  water,  when  cold,  grease  the  barrel 
well,  and  screw  all  up  together.  Very  often 
some  good  stiff  grease  on  the  barrel  will 
suffice  without  going  to  the  trouble  of  re- 
grinding." 

E.  W.  S.  (Bantiead)  writes:— "  In  reply  to 
Chips,  if  you  get  some  coarse  emery  pow- 
der, and  unscrew  the  bottom  nut  off  the 
tap,  and  use  a  little  powder  with  water  and 
keep  working  it  round  in  the  socket,  and 
finish  off  with  fine  powder.  I  have  ground 
in  several  boiler  taps  like  this  very  success- 
fully." 

Olla  Podrida  writes,  in  reply  to  Chips  : 
— "  I  presume  you  mean  taps  for  drawing 
off  liquids,  which  have  become  leaky.  If 
fitted  with  ataper  plug,  take  it  out,  brighten 
with  emery  paper,  and  rub  a  little  marking 
— red  lead  and  sweet  oil,  thin — on  the  plug 
with  your  finger.  Don't  rub  much,  merely 
soil  the  surface.  Now  return  the  plug  to 
its  place  in  the  shell,  and  turn  it  round  two 
or  three  times  briskly,  keeping  a  good  pres- 
sure upon  it.  Take  it  out,  and  you  will 
s«e,  by  the  black  marks,  where  it  bears  hard 
in  the  seat.  These  pings  generally  leak 
around  the  space  between  tbe  openings,  and 
you  will  notice  that  on  account  of  the  leaky 
parts  being  tbe  result  of  wear,  no  black 
marks  will  be  seen  at  those  places.  You 
have  now  to  raUe  the  worn  places  by  lower- 
ing those  blackened  parts  which  bear  hard. 
If  .the  plug  i-j  not  much  worn,  grinding 
alone  will  do  it,  or  a  fine  smooth  file  and 
grinding ;  if  much  worn,  recourse  must  be 
had  to  the  lathe,  and  the  plug  turned  up 
afresh.    To  do  this,  centre  it  very  carefully 


until  it  runs  quite  true.  Set  the  point  of 
tool  exactly  to  the  lathe  centres,  adjust  the 
slide-rest  correctly  to  the  handle,  or  taper 
off  the  plug,  and  take  a  slight  cut  over  it, 
just  sufficient  to  clean  the  worn  parts.  If 
the  shell  is  worn  badly,  serve  it  the  same 
way  in  the  lathe,  but  in  this  case  a  new  plug 
will  probably  be  required.  Make  a  nice 
smooth  job.  If  a  lathe  isn't  handy,  a  fine 
tile  must  be  used  on  the  plug.  Whether 
turned,  or  filed,  no  grinding  should  be  at- 
tempted, until  the  "marking"  shows  that 
a  good  general  bearing  has  been  obtained, 
especially  round  the  edges  of  opening.  In 
grinding,  use  superfine  flour,  emery,  and 
sweet  oil,  mixed,  and  applied  lightly  ou 
those  parts  of  the  plug  which  show  hardest. 
The  plug  may  be  held  by  the  handle,  by  a 
hand  vice,  pair  of  tongs,  or  a  piece  of  wood 
fitted  on  the  spill  of  the  plug,  or  the  latter 
may  be  fixed  in  a  vice,  small  end  up,  and  the 
shell  rotated  upon  it.  A  moderate  pres- 
sure must  be  applied,  and  a  to-and-fro  cir- 
cular motion  given  with  a  change  of  position 
each  time.  The  plug  must  be  lifted  a  little 
every  few  moments  to  prevent  grooving. 
Directly  the  cutting  *  feel '  stops,  wipe 
clean,  and  .apply  fresh  emery  and  oil,  and 
so  on  until  a  good  bearing  results.  Finish 
with  crocus  powder,  or  rottenstone  and 
oil.  A  good  plan  is  to  use  soft  soap  and 
water  for  the  last  rub.  This  wa3b.es  out  the 
pores,  and  leaves  a  clean  surface." 
Pyrotechny. 

A.  F.  S.  (Dresden)  sends  the  following  re- 
marks in  answer  to  Rocket:  In  the  first 
place  he  does  not  say  what  his  compo  is, 
and  the  cause  of  his  rockets  not  ascending 
is  probably  that.  The  use  of  the  stick  is  to 
cause  the  rocket  to  go  straight  in  the 
direction  it  is  fired.  A  rocket  without  a 
stick  would  not  ascend  far,  but  would  fly  all 
over  the  place  like  a  snake.  I  give  two 
recipes,  which  are  good  :  —  (1)  Saltpetre  12, 
charcoal  6,  sulphur  4,  meal  powder  1.  (2) 
Saltpetre  4,  charcoal  12,  sulphur  1.  If  the 
rockets  are  properly  bored  and  choked,  I 
can  see  no  reason  why  they  should  not 
ascend.    It  all  depends  on  the  compo. 

Scrutator  writes  in  reply  to  Rocket, 
and  in  comment  on  the  answers  that 
Rocket  has  already  received :  —  "  The 
question  of  the  manufacture  of  rockets  can 
only  be  properly  dealt  with,  when  your 
erring  correspondent  gives  a  full  account 
of  his  mode  of  operation,  describing  fully 
the  kind  of  tools  he  employs,  and  also  the 
composition,  or  fuze,  used  in  charging  the 
cases.  I  most  respectfully  be  5  to  differ 
from  your  correspondent,  E.  P.  As  to  the 
use  of  a  clay  or  plaster  of  Paris  choke,  it  is 
wrong  both  in  theory  and  practice,  as  the 
rocket  ascends,  it  is  an  advantage  for  the 
choke  to  increase  in  size,  so  that  the  tail  of 
fire  (one  of  the  rocket's  chief  beauties)  in- 
creases in  diameter,  and  so  not  lose  anything 
by  distance.  Again,  by  the  use  of  clay,  or 
plaster,  forcboke3,  you  increase  the  weight 
of  the  rocket,  and  in  adverse  ratio  you  must 
decrease  the  weight  of  the  stars  that  it  has 
to  carry.  Too  great  an  elevation  of  a 
rocket  (except  for  any  particular  object) 
destroys  the  beauty  of  its  decorations. 
Again,  T.  T.  E.  (Camhridge)  advises  the 
filling  of  a  rocket  solid,  and  then  boring 
out  the  cavity;  this,  in  the  hands  of  an 


aniteur,  is  dangerous  and  unnecessary 
for  the  action  of  steel  tools  on  a  hard  and 
brittle  explosive,  must  lead  to  an  explosion 
sooner  or  later.  The  sketch  given  by  E.  P. 
for  the  spindle  a,  is  out  of  all  proportions. 
With  respect  to  winged  rockets,  they  are 
erratic  in  their  flight,  and  lack  that  beauty 
of  graceful  ascent,  seen  in  a  properly  con- 
structed rocket.  There  are  rockets  and 
rockets  ;  and  I  can  assure  our  correspond- 
ent  that  a  really  fine  rocket  is  a  thing  but 
very  rarely  seen.  If  I  can  be  of  any  service 
to  your  correspondent  I  shall  be  glad,  but 
he  must  make  a  clean  breast  of  it,  so  that 
one  can  find  out  where  he  is  wrong." 

Coloured  Fires. 

Eboracum  writes  :— "  In  reply  to  A.  F.  S. 
(Dresden),  I  beg  to  say  that  in  place  of  sul 
phur  always  use  the  same  quantity  of  finely- 
powdered  shellac.  It  makes  no  difference 
in  the  colour  of  the  flame,  and  gets  rid  o£ 
the  smell  of  the  sulphur." 

Zinc  Trays  for  Photography. 

K.  A.  R.  [Oxford)  writes  in  reply  to  C.  P. 
(Stone)  :—"  You  can  make  your  zinc  trays 
answer  for  developing  solutions  by  coating 
them,  with  thick  shellac  varnish  (i.e.,  varnish 
made  by  dissolving  shellac  in  naphtha) 
which  will  jirotect  the  zinc  from  the  action 
of  the  pyrogallic  acid,  etc.  If  you  would  like 
to  know  of  acheap  method  of  manufacturing 
trays  for  photographic  purposes,  I  can 
recommend  the  following  which  I  have 
found  answer  well.  Take  the  boxes  in 
which  jour  dry  plate  were  packed,  which 
are  usually  constructed  of  rather  thick  card- 
board, and,  having  slightly  heated  them, 
pour  into  them  a  small  quantity  of  melted 
paraffin  {not  oil,  but  solid  wax  melted). 
Tilt  the  box  up  and  down  while  the  paraffin 
sets  iu  such  a  way  as  to  cause  the  melted 
wax  to  run  all  over  its  inside  surface  (if 
heated  in  the  oven  again  while  the  wax  is  in  it 
it  will  absorb  more  of  it),  and  protect  it 
from  the  action  of  the  solutions.  When 
the  wax  sets,  it  will  form  a  perfectly  water- 
tight tray,  which  will  stand  any  reasonable 
amount  of  knocking  about,  and  as  the  boxes 
are  usually  made  as  nearly  as  possible  to 
exactly  fit  the  plates,  no  solution  is  wasted, 
and  indeed  they  usually  tit  so  tight  as  to 
make  it  rather  difficult  to  get  tbe  plates 
out  of  the  solution,  to  obviate  which  bend  a 
piece  of  zinc  at  right  angles,  and  place  the 
plates  on  the  bent  portion;  when  pulled 
out  the  plates  will,  of  course,  come  up  too." 

A.  H.  M.  writes  in  reply  to  C.  P.  {Stone) : 
— * "  Zinc  trays  may  be  used  lor  developing,  by 
coating  theai  with  a  mixture  of  beeswax 
andresin  (say,  half  of  each).  Melt  together 
in  a  jam-pot,  apply  a  thin  coat  very  hot, 
and  when  dry,  apply  anotuer  coat." 

H.  B.  (Jarrow-on-Tune)  writes  :— "  Let  C 
P.  (Stone)  warm  his  zinc  trays,  and  apply  a 
coating  of  Bate's  Photographic  black 
varnish  or  Brunswick  black." 

W.  T.  W.  (Liverpool)  writes  in  reply  to 
C-  P.  (Stone)  :— "  Zinc  trays  can  be  used  for 
developing  dry  plates  without  any  prepar- 
ation, but  the  best  plan  will  be  to  make 
them  as  hot  as  can  be  borne  by  the  fingers, 
then  give  them  a  coat  of  Brunswick  black, 
renewing  the  black  whenever  they  show 
signs  of  getting  dirty  from  the  developer 
deposit." 
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Printing  Press. 

W.  H.  P.  writes  in  further  reply  to  Ex- 
celsior (S.A.)  :—"  I  can  fully  endorse  all 
that  has  been  written  by  G.  H.  (Hudders- 
field)  concerning  the  Squintani  Printing 
Press.  I  have  used  a  No.  4  for  two  years, 
and  it  is  still  in  perfect  order.  I  enclose  a 
specimen  of  the  work  which  I  have  now  in 
hand.  I  may  mention  that  I  never  saw  a 
printing  press  until  I  made  a  leap  in  the 
dark,  and  purchased  the  one  I  have  now. 
I  have  printed  several  cards  in  tico  colours, 
bine  and  gold.  The  enclosed  specimen  I 
was  obliged  to  do  in  two  formes,  one  half 
at  a  time."  [The  specimen  to  which  refer- 
ence is  made  above  is  a  most  creditable 
piece  of  amateur  printing.  It  is  a  "  Conduct 
Report  Form,"  used  in  a  county  school, 
which  is  winning  for  itself  a  good  name  and 
reputation  for  the  education  that  is  im- 
parted to  all  bo>s  who  are  fortunate  enough 
to  be  sent  there. — Ed.] 

Celluloid  for  Pianoforte  Keys. 

A.  J.  (Clapham)  writes  in  reply  to  T.  W. 
(Kurrachce)  p.  184,  who  inquires  about 
celluloid  for  organ  beys :— "  It  is  very  cheap. 
I  do  not  know  the  exact  price.  To  fasten 
it,  moisten  the  under  side  slightly  with 
methylated  spirits,  then  lay  as  directed  for 
vory  in  the  second  volume,  and  polish  with 
X>umice  stone  and  Russian  tallow,  on  a  pad, 
using  plenty  of  elbow  grease." 

Pedals  to  Harmonium. 

A.  J.  (Clapham)  writes: -"If  A  Sub- 
scriber (p.  296)  wishes  to  add  pedals  to 
harmonium,  if  he  will  forward  details  of 
his  instrument,  through  the  Editor,  I  will 
endeavour  to  set  him  right,  and  to  answer 
any  queries  under  this  head,  including 
American  organ  repairs." 

Dead  Polish  on  Ebonised  Wood. 

A .  J .  ( Clapham)  writes  in  reply  to 
W.  G.  G.  (p.  191),  who  inquires  about 
"dead  polishing:"— "He  should  ebouise 
his  wood  first  (in  the  music  trade,  maho- 
gany is  extensively  used  for  this  purpose), 
then  fill  the  grain  with  plaster  of  Paris  and 
Russian  tallow  {mixed  while  the  tallow  is 
hot)  rubbed  well  in  and  scraped  off  clean, 
then  polish  as  usual,  bodying  aud  finishing 
off.  Then  rub  down  with  pumice  powder, 
applied  with  a  stiff  brush,  rubbing  straight 
backwards  and  forwards  in  the  direction  of 
the  grain."  [Pleaseseudyouroddress.-ED.] 
Fret  Saw  Attachment  for  Lathe. 

J.  T.  F.  (Brixton)  writes  in  reply  to 
S.  M.  L.  (Goderich,  Canada) :— "  The  best 
thing  to  suit  you  is  the  Fret-Arm  Attach, 
inent  of  the  Britannia  Co.,  which  is  made 
to  take  any  lathe,  and  will  cut  anything  up 
to  H  in.  thick.  I  have  one,  so  can  speak 
for  its  work.  If  you  send  over  anything 
that  fits  nose  of  mandrel,  and  give  height 
of  centres,  it  can  be  fitted  without  any 
difficulty.  The  loose  centre  you  speak  of 
wants  screwing  up  ;  if  this  fails  to  improve 
matters,  then  probably  the  screw  is  much 
worn,  and  a  new  one  may  be  required,  and 
I  would  advise  you  to  send  this  same 
time." 

Embossing  on  Silver. 

Seating  Paste  wishes  to  know  how  em- 
bossing on  silver  is  done  ;  and  what,  if  any, 
acid  is  to  be  used.  Any  information  will 
greatly  oblige. 


Fretwork  Design  for  Sides  of  Album. 

North  Briton  writes:— "I  trust  that 
Shavings  will  find  the  accompanying  design 
suitable  for  his  purpose.  The  outside  edge 
should  be  bevelled  off  as  shown,  or  if  a 
hollow  could  be  made  instead  of  the  plain 
bevel,  so  much  the  better.  Alternative 
corner  pieces  are  shown  in  the  top  corners. 
The  centre  of  this  design  and  the  top  leaf 
of  each  side  upright,  require  -some  sinking 
to  throw  the  work  out ;  but  this  is  easily 
done  with  a  pocket-knife,  if  no  other  tool  is 
at  hand,  and  is  the  very  opposite  of  objec- 
tionable, relieving,  as  it  does,  the  plain 
surface  of  ordinary  fret-work.  All  the  parts 
requiring  to  be  sunk  below  the  ordinary 
surface  are  shown  by  the  strong  cross-lines. 
Taking  out  the  veins  of  the  leaves  will  re- 
quire very  delicate  cutting;  the  thickest 
end  of  the  vein  being  only  wide  enough  to 
allow  of  a  hole  being  made  to  let  the  fret-saw 
enter,  tapering  away  gradually  to  nothing  at 
the  other  end.  On  the  shield  I  have  shown 
a  monogram,  which  is  cut  out  separately, 


FIG.     2.  —  ALTERNATIVE     CENTRE     FOR 
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]  and  afterwards  glued  on.  In  most  cases  the 
initial  letter  of  the  surname  would  be  more 
appropriate  than  a  monogram,  as  the  album 
would  then  have  more  the  look  of  a  family 
book,  as  it  really  is.  In  the  side  without 
the  shield,  its  space  would  be  filled  up  with 
leaves,  spreading  out  from  the  central  stem, 
as  shown  in  the  accompanying  sketch.  The 
two  covers  could  sti'l  be  cut  out  at  ouce, 
excepting  the  central  portion  which  would 
afterwards  require  to  be  cut  out  sepa- 
rately." 

Washing  Wool  Hearthrug. 
Excelsior  (S..4.)  writes: — "Some  time 
ago  I  purchased  a  large  snowy-white  wool 
hearthrug.  It  is  soiled.  I  have  had  it 
washed  several  times,  but  cannot  restore  its 
snowiness,  the  wool  also  hangs  together  in 
a  most  disagreeable  manner.  I  shall  be 
greatly  obliged  if  anyone  can  tell  me  how 
to  restore  it." 


Instantaneous  Lens  and  Zinc  Develop. 
ing  Trays. 
G.  S.  A.  (Hollou-ay)  writes:— "If  C.  P. 

(Stone)  makes  his  zinc  trays  moderately 
hot  in  the  oven,  or  before  the  fire,  and  then 
paints  them  with  the  beet  Japan  black 
ineide  and  out,  they  will  do  very  well;  but 
I  should  advise  him  to  use  an  ebonite  tray 
for  developing  and  porcelain  for  fixing,  etc. 
If  dishes  alike  are  used  mistakes  may 
occur.  A  i-  lb.  best  Japan  black  costs 
about  4d." 

J.  F.  M.  (Peterhead)  writes:— "If  C.  P. 
(Stone)  will  write  me  I  will  save  him  and 
you  a  world  of  trouble.  It  so  happens  that 
I  have  a  lens  of  that  very  number,  of  alarge 
size,  under  order,  and  will  be  happy  to  give 
him  all  the  information  I  can.  From  his 
other  question  I  can  see  he  is  an  amateur. 
So  am  I,  and  have  been  since  the  days  of 
wax  paper  process."  [If  C.  P.  (Stone)  will 
send  me  |a  stamped  envelope,  addressed  to 
himself,  J.  F.  M.'s  address  shall  be  for- 
warded to  him. — Ed.] 

Removal  of  Smoke  Stains  from  Marble. 

F.  A.  (Gainsborough)  writes  in  reply  to 
Excelsior  (S.  A.) .—"  Muriatic  acid.com- 
I  monly  called  spirits  of  salt,  may  be  applied 
with  certain  success.  Pour  the  acid  on  the 
stains,  and  wash  off  with  water.  The  acid 
is  4d.  or  6d.  per  lb.,  sold  by  chemists." 

TrouserB'  Stretchers. 

B.  H.  J.  writes  to  say  that  the  "Anti- 
kampton.or  Trousers'  Stretcher,"  is  adver- 
tised by  Messrs.  James  Piatt  &  Co.,  77,  St. 
Martin's  Lane,  London,  but  he  will  have 
seen  that  this  information  has  been  already 
given  in  the  May  Part  of  this  Magazine. 


INFORMATION  SOUGHT. 


Spiral  Twist. 
H.  W.  [Newton  Abbot).— "  Your  contribu- 
tor, Pitchpine,  in  the  March  number  of 
Amateur  Wore,  gives  a  very  nice  descrip- 
1  ion  of  an  occasional  table,  and  his  instruc- 
tions as  to  squaring  up,  mortising,  fret- 
work, etc.,  are  so  lucid,  that  even  a  novice 
amateur  ought  to  be  able  to  get  a 
good  result ;  but  when  he  comes 
to  the  twisted  pillars  he  lets  us 
down  considerably,  telling  us  to 
try  our  skill  in  the  lathe— or,  in 
the  alternative,  get  it  done  by  a 
professional,  and  pay  for  it.  I 
venture  the  opinion  that  many  of 
your  readers,  as  well  as  uayeelf, 
will  be  glad  if  he,  or  some  of 
your  correspondents  will  give  us 
directions  for  the  leg  he  draws, 
and  the  other  one  of  which  the 
annexed  drawing  is  a  representa-  SPIRAL 
tion,  and  which  is  one  commonly  TWIST, 
seen  used  for  looking  glasses, 
table  legs,  etc.  My  own  idea  is  that  they 
cannot  be  made  in  the  lathe  without  proper 
special  appliances— that  is,  simply  as  lathe 
work.  If  I  had  one  to  do,  I  should  turn  the 
cylinder,  and  theu  paste  on  a  strip  of  paper 
to  the  required  angle  of  twist,  and  cut  or 
carve  it  out,  finishing  with  a  rasp  and 
sand-paper  while  still  in  the  lathe." 
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An  Incentive  to  Early  Rising. 
B.  H.  J.  writes :— "  Could  you  or  any  of 
your  correspondents  say  if  there  is  any- 
thing that  would  get  a  chap  up  out  of  bed 
in  the  morning  ?  I  promise  every  night  to 
get  up  early  the  following  morning;  but, 
alas !  when  the  morning  comes,  the  tempta- 
tion to  stay  a  little  longer  is  too  great.  The 


[Try  a  mixture  of  self-resolution,  pertina- 
city of  purpose  and  perseverance  in  equal 
parts; 'a  dose  to  be  taken  regularly  every 
morning  as  soon  as  your  eyes  are  opened, 
and  continued  until  the  cure  is  complete. 
Perhaps  Mr.  Edwinson  could  tell  you  of 
some  electric  motor,  or  some  of  my  corre- 
spondents suggest  a  means  by  which  a  rude 


Spirit  Lamp. 
Dick  Dodge  asks: — "Can  any  reader  of 
Amateur  "Woke  tell  me  how  to  constructa 
spirit  lamp  that  can  be  turned  up  or  down 
for  large  or  small  flame,  in  a  similar  manner 
to  burner  of  paraffin  lamp.  I  have  bought 
several  kinds,  but  they  none  of  them  answer 
my  purpose." 


.     :  .■'..•.   ;;:; 
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difficulty  is  the  getting  out.  Once  I  am 
out  I  am  all  right.  I  have  tried  alarum 
clocks,  but  they  are  a  failure,  as  after  a  few 
mornings  I  got  used  to  them.  Is  there  any 
kind  of  machine  (electric  or  otherwise) 
that  would  aid  you— say,  by  pitching  you 
out  on  the  floor,  pulling  the  clothes  off 
you,  or  any  other  way  ?  and  if  so,  could  you 
say  where  it  is  sold,  and  at  what  price  ?  " 


shock  may  be  aimiDistered  at  a  certain 
hour  by  clockwork.  Or  you  might  try  the 
effect  of  a  little  "cold  pig"  if  you  could 
get  anyone  to  do  the  needful  in  the  matter. 
—En.] 

Long  Straight  Lines  in  Inlaying,  etc. 
J.  B.  (Stcncmarket)  wishes  to  learn  how 
the  long  straight  lines   that  one  sees  in 
inlaying  are  done. 


Securing  Shank  of  Drill. 
Excelsior   (S.A.)   asks  :  — "  How    can    I 
secure  the  round  shank  of  a  drill  in  its 
boss?    It  fits  exactly,  but  turns  when  in 
use." 

Solvent  for  Sal  Ammoniac. 
Excelsior    (S.A.)  asks:— "Can  anyone 
tell  me  how  to  dissolve   sal    ammoniac  ? 
Water  only  partially  dissolves." 
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Silvered  Dials  for  Barometers. 

Chemicals  will  feel  much  obliged  if  any 
reader  will  inform  him  how  barometer  dials, 
etc.,  are  given  that  beautiful  frosted  silver 
appearance. 

Colour  of  Watch  and  Clock  Hands. 

Chemicals  will  feel  obliged  if  any  reader 
can  inform  bini  how  clock  and  watch  hands, 
etc.,  are  coloured  such  a  bright  blue ;  it 
cannot  be  by  heat,  because  it  is  only  on  one 
side. 

Removal  of  Lime  from  Kettle. 

C.  Z.asks  : — "  Can  any  reader  of  Amateur 
Wore  give  a  receipt  for  taking  lime  out  of 
an  iron  kettle  and  preventing  it  from  form- 
ing in  future.  The  water  where  I  reside 
is  so  full  of  lime,  that  a  kettle  gets  thickly 
coated  in  a  few  days." 

Winding  Machine. 

O.  E.  A.  {Cambridge)  asks: — "There  is  a 
small  machine  for  winding  small  balls  of 
string.  Could  you  state  where  they  can  be 
had,  and  price?" 

Developing  Dry  Plates. 

Dry  Plate  asks: — "Can  anyone  tell  me 
how  to  make  a  small  tent  for  changing  and 
developing  dry  plates?  I  want  one  as  small 
as  practicable." 

Vapour  Bath. 

Cubious  Chip  Cdtteb  asks: — "  Will  any 
reader  of  Amateur  Work  kindly  give  me 
directions  for  making  a  vapour  bath,  with 
method  of  heating  by  gas  or  otherwise.  I 
have  a  room  above  kitchen,  where  I  could 
flx  it,  and  run  water  down  slop  stone.  Fire- 
place convenient  in  kitchen.  Any  other 
wrinkle  will  be  gratefully  received." 

Astronomical  Observatory. 

S.  B.  C.  writes: — "Will  some  practical 
man  kindly  give  full  detailed  directions, 
with  plans  and  drawings  to  scale,  of  the 
ubove,  suitable  to  an  amateur  who  lives  in 
the  country,  and  far  from  trained  assist- 
ance ?  The  size  wished  for  is  about  12  feet 
inside  measurement.  Say  whether  square 
or  round  is  to  be  preferred,  and  as  to  roof, 
whether  drum-shaped,  conical,  or  dome,  and 
be  particular  about  the  shutter.  How  made 
water-tight,  with  best  and  simplest  plan  for 
moving  roof;  if  the  "  Willesden  "  water- 
proof paper  would  do  for  roof,  and  if  suit- 
able in  any  way.  A  series  of  articles  on  this 
subject  would,  I  am  sure,  be  much  appre- 
ciated by  many  of  your  readers.  A  drawing 
nd  description  of  a  good  observatory  chair 
would  also  be  desirable." 

Bird-3carer,  or  "  Cherry  Clack. " 

Horticulturist  writes:—"  Would  some  of 
your  readers  kindlv  give  a  description,  with 
drawing,  of  a  good  plan  for  scaring  birds, 
etc.,  from  destroying  fruit  in  a  garden,  or 
grain  in  a  field  ?  It  is  much  required  in 
many  places  where  birds  do  great  ravages  in 
the  season  coming  on." 


REPLIES  DEVOID  OF  GENERAL 
INTEREST. 

Peace. — I  acknowledge  your  communica- 
tion under  this  pseudonym,  and  for  peace' 
sake  refrain,  as  you  suggest,  from  going 
farther  into  the  matter.  You  will  be  amused 
to  know  that  I  have  been  commended  for 
what  I  wrote  by  a  correspondent  of  your 
way  of  thinking,  who  took  it  all  an  serievr. 


SALE,  PUB  CHASE,  OR  EXCHANGE. 

Persons  availing  themselves  of  this  Depart- 
ment of  Amateur  Wore  are  requested  to  note 
that— 

(1)  No  charge  will  be  made  for  the  insertion 
of  notices  until  their  number  be  such  as  to 
render  it  absolutely  necessary  to  do  so. 

(2)  Real  names  and  addresses  will  not  be  ap- 
pended  to  noticts,  but  those  who  send  them  'must 
use  a  nom-de-plume,  and  append  real  name 
and  address,  that  applications  in  reply  may 
be  forwarded  with  as  little  delay  as  possible. 

(3)  Persons  writmg  in  reply  must  forward 
application  under  cover  to  the  Editor,  in  an 
envelope  sealed  down,  with  a  Penny  Stamp 
attached  in  the  upper  right  hand  corner,  and 
the  nom-de-plume  of  the  person  to  whom  the 
letter  is  to  be  forwarded  in  the  lower  left  hand 
corner,  thus : — 


nom-de-plumk  ; 
here. 


(4)  Letters  thus  marked  and  enclosed  under 
cover  to  the  Editor  will  be  forwarded  imme- 
diately to  owners  of  articles  for  Sale  or  Ex- 
change, or  persons  wishing  to  purchase. 


Organ  Bellows  and  Metal  Stop. 

G.  P.  D.  (Moira)  writes:—"  Ihavea  small 
organ  bellows,  quite  new,  made  according 
to  instructions  given  in  your  first  article  on 
the  organ  in  Vol.  I.  As  I  am  making  a 
larger  instrument,  I  will  dispose  of  them 
for  7s.  6d.  I  have  also  a  Metal  Stop  of 
Fifteenth,  in  good  condition,  for  which  I 
would  take  10s.,  or  15s.  for  the  lot." 
Air  Primp. 

Scientist  has  a  double  barrel  Air  Pump, 
S\  in.  plate,  rack  and  pinion  motion,  mercury 
gauge,  fountain  in  vacuo,  Magdeburgh 
hemispheres,  apparatus  for  weighing  gases, 
10  glass  receivers,  and  other  pneumatic 
apparatus,  in  box  with  suitable  fittings. 
List  sent.  Cost  over  £15.  Will  sell  for  £5. 
Books  for  Exchange. 

Dry  Plate  will  exchange  any  of  the  four 
vols,  of  the  "  Union  Jack "  for  either 
Vol,  I.  or  II.  of  Amateur  Work.  Or  ex- 
change for  photographic  apparatus  or  books 
on  photography. 

Siemens'  H  Armature. 

Brazenosk  has  a  Siemens'  H  Armature 
for  sale,  1£  in.  diameter,  4  in.  long,  turned 
and  fitted  with  brass  caps  and  spindle,  ready 
for  winding,  as  described  in  last  month's 
issue.    Price  3s.  6d. 

Back  Parts  of  "Amateur  Work." 

8.  P.  (Playful!)  offers  the  Back  Parts  of 
Amateur  Work,  from  commencement  to 
tbe  present  time  (i.e.,  Parts  1  to  30  in- 
clusive) for  8s.,  purchaser  to  pay  carriage. 
Tbe  parts  are  clean  and  in  good  condition. 
Rippingille  Oil  Stove. 

E.  L.  (Blackburn)  has  a  large  Rippingille 
Oil  Warming  Stove  for  sale.  It  is  31  inches 
high  and  13  inches  in  width,  with  two  4-i 
inch  burners.  Cost  50s.,  and  is  as  good  as 
new.  Not  having  any  use  for  it  will  sell 
for  20s. 

Stone  Slitting  and  Polishing. 

Canterbury  has  a  Lapidary  Bench  with 
slitting  disc,  strap,  etc. ;  also  a  Polishing 
Bench  with  lead  disc,  a  few  pounds  of 
emery,  rottenstone,  also  a  case-hardened 
mortar  and  pestle  for  crushing  diamond. 
Price  £2  10s.  the  lot,  or  exchange  fret- 
cutting  machine  or  carpenter's  tools. 


Eight-Day  Chiming  Clock. 

T.  B.  T.  (Dublin)  wishes  to  know  where 
he  can  get  the  works  of  a  second-hand  eight- 
day  chiming  clock,  chiming  on  eight  bells 
or  more.  If  old  fashioned  in  make  it  does 
not  matter,  so  that  the  works  are  whole. 

Self-acting  Fountain  and  Fern  Case. 

C.  M.  W.  has  for  sale  (1)  a  handsome 
self-acting  Fountain  for  sale,  with  spaces 
for  ferns,  etc.,  price  14s. ;  also  (2)  a  Fern 
Case,  stocked  with  terns,  price  16s. 
Summer-house— Organ  Keyboard  and 
Pipes— Fly  Wheels. 

Star  has  (1)  handsome  Summer-house 
for  sale,  quite  new,  coloured  glass  front, 
panelled  and  moulded  inside,  casement 
doors,  size  7  feet  x  7  feet  X  5  feet.  If  Bold 
at  once  £5  10s.  will  be  taken.  (2)  Also 
Organ  Keyboard  and  a  quantity  of  Wood 
Pipes,  price  7s.  Also  (3)  two  Fly  Wheels, 
one  suitable  for  fret3awing  machine,  lathe- 
bed  pulley,  T-rest,  and  a  few  turner's  tools, 
etc.  Price  7s.  together ;  or  may  be  bought 
separately. 

Electro-Galvanic  Machine  Battery. 

Vulcan  has  an  Electro- Galvanic  Machine 
Battery,  manufactured  by  Home  and  Co., 
London.  Cost  price,  in  mahogany  case, 
£3  3s.  Will  exchange  for  Eureka  Circular 
8aw  Attachment,  or  Slide-rest  for  Lathe, 
6}  inch  centre,  or  offer. 

Wood,  etc.,  for  Violins. 

Oxus  writes: — "I  have  sufficient  wood, 
etc.,  of  a  superior  quality,  for  making  six 
violins.  The  scrolls  are  of  the  best  French 
manufacture.  I  have  bad  the  wood,  etc., 
in  my  possession  for  upwards  of  six  years, 
and  it  was  thoroughly  seasoned  when  I  pur- 
chased it.  Have  also  the  necessary  purfling, 
but  no  fittings.  Will  take  50s.  for  the  lot, 
purchaser  paying  carriage." 

Back  Volumes  of  "Amateur  Work." 

Museum  wishes  to  purchase  Vols.  I.  and 
II.  of  Amateur  Work,  either  bound  or  un- 
bound, if  in  good  condition  and  cheap. 
Young  Canaries. 

Banjo  has  for  sale  some  young  Canaries. 
Yorkshire  (Thackrey's  breed),  and  Crested 
Norwich  (Mackley's  breed).  Very  healthy, 
bred  out  of  doors. 


Communications  received  and  unavoid- 
ably hbldovbr. — R.  A.  R.  (Oxford),  G.  H.  C. 
(Penge),  Waeefield,  Cornelius  Nepos, 
X.,  G.  P.  D.  (Moira),  Cantab,  S.  M.  (Red 
Cross  Street),  Tom  Tit,  A.  J.  (Clapham\ 
Iago  Cybi,  W.  B.  (Leamington),  H.  S.  I., 
(London),  F.  J.  A.  (Hackney),  Amateur 
Ohgan  Builder,  Oboe,  R.  B.  (Monkwear- 
nmuth),  C  Z.,  A.  F.  S.  (Dresden),  E.  W.  S. 
(Banstead),  S.  S.  (Warbeck  Road),  C.  T.  (Not- 
tingham), Willing  to  Help,  W.  L.  (Culler- 
coats),  T.  B.  T.  iCarneu'),  J.  T.  C.  (Ocho, 
Rios,  Jamaica),  Amateur  Booebinder, 
R.  B.  B.,  Solomon,  A.  C.  H.  (Brixton), 
E.  TJ.  (Hau-khurst),  Excelsior  (S.A.),  G.  H. 
(E udder sfield),  J.  S.  G.  (RosariotS- America), 
J.  D.  W.  (Birmingham),  Museum,  Fretter, 
J.  H.  (Clifton),  G.  E.,  Kiswastee,  J.  B., 
Plane,  S.  P.  (Poole),  P.  W.  McF.  (Croydon), 
Litho  Printer,  Brum,  W.  H.  (Wimpole 
Street),  C.  W.  (Motherwell),  Subscbibrb, 
B.  H.  I.,  L.  J.  K.,  I.  R.  (Ballater),  M.  B. 
(Forest  Hill),  Amateur,  W.  C.  (Wc*t  Hartle- 
pool), Loco  (India),  A.  F.  S.  (Dresdtin), 
E.  W.  L.  (Crouch  End),  I.  M.  (Hozton), 
L.  J.  K.  (Dublin),  C-  R.  (Liverpool). 
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LATHE  CHUCKS  FOR  AMATEURS. 


By  F.  J.  DURBAXCE. 


II.— PRONG  CHUCK  AND  WOOD-TURNING  CHUCK. 
(Continued from  Page  11S.) 
H  E  prong  chuck  described  in  the  last  article 
can  also  he  made  as  at  Fig.  13,  by  making 
the  piece  of  steel  red  hot,  and  hammering 
it  out  at  one  end;  file  slightly  taper,  as  for 
centre  (Fig.  6),  drive  into  place,  and  then 
file  up  to  shape,  and  harden.  The  next  one  described 
(Fig.  14)  is  known  as  the  taper  screw  chuck,  and  is 
the  most  useful  and  important  tool  any  amateur  can 
have  :  in  fact,  I  would  part  with  all  the  others  rather 
than  this  one.  To  make  it,  cut  and  fit  brass  as  before; 
but  in  this  case  it  must  not  only  be  flush  with  face, 


am,  of  course,  supposing  the  reader  to  understand  the 
process  of  soldering).  To  make  a  good  job,  the  hole 
in  piece  must  also  be  tinned.  To  do  this,  make  a 
piece  of  iron  or  brass  very  hot,  lay  the  chuck-piece 
upon  it  (previously  wetting  the  hole  with  soldering 
fluid)  ;  the  hole  must  then  be  filled  with  small  pieces 
of  solder.  When  melted,  stir  about  with  a  piece  of 
wood  or  wire,  then  empty  out  solder,  and  wipe  quickly 
by  drawing  a  small  piece  of  rag  through  the  hole. 
Now  make  both  pieces  very  hot,  and  knock  the  screw 
quickly  into  the  hole  ;  when  driven  home,  cool  off.  If 
properly  done,  nothing  but  heat  will  ever  loose  it  again. 
The  second  method  is,  however,  more  certain,  and  better 
in  all  respects  (Fig.  15,  A,  B,  and  c).  To  do  this,  pick 
out  screw,  and  file  the  head  round  to  shape  shown  at 
Fig.  15,  C,  the  black  portion  showing  parts  removed 
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Fig.  13.— Prong  Chuck.  Fig.  14.— Taper  Screw  Chuck  in  section — First  Method.  Fig.  15. — Taper  Screw  Chuck  in  section — 
Second  Method  ;  A,  Back  end  view  ;  B,  Section  ;  c,  Screw-head,  showing  how  it  is  filed.  Fig.  16. — Section  showing  Flat ; 
A,  Set  Screw.     Fig.  17. —Transverse  Section.     Figs.  18  and  18  A. — Taper  Squares. 

in  section.  Next  prepare  the  piece  as  for  first  method ; 
it  must  then  be  unscrewed  and  reversed,  then  counter- 
sunk to  take  the  head  of  the  screw  (Fig.  15,  A  and  b). 
The  hole  must  then  be  reamed  out  very  slightly  taper 
(all  wood  screws  are  a  trifle  taper) ;  leave  it  so  that 
the  screw  head  will  barely  go  in,  then  make  the  piece 
very  hot  and  drive  in  tight  ;  on  cooling,  it  will  be  held 
(by  contraction)  very  firmly.  To  further  prevent  it  turn- 
ing round,  with  a  thin  file  or  saw  cut  through  the  brass 
(Fig.  15,  A,  end  view),  and  insert  a  piece  of  steel  wire, 
hammered  square,  and  driven  in  tight,  and  if  neces- 
sary, file  flush  with  the  brass.  In  my  last,  I  men- 
tioned that  the  several  pieces  were  to  be  secured  with 
a  set  screw.  1  should  have  said  that  each  piece  ought 
to  have  a  small  flat  filed  on  it  (see  Figs.  16  and  17). 
This  can  be  done  as  follows  :  Tightly  screw  home 
each  piece,  then  take  out  set  screw  A,  insert  a  piece  of 
pointed  wire  and  scratch  the  threads,  unscrew  piece, 

GG 


but  rather  under,  so  as  to  allow  the  pieces  of  wood 

screwed  on  to  bed   firmly  up  against   face  of   main 

chuck.     This   is   easily   accomplished    by   cutting    a 

circular  piece  of  tin  or  card,  and  inserting  it  into  the 

hole  of  main  chuck  before  screwing  in   chuck-piece. 

This  is  afterwards  taken  out  (after  facing  off  the  end), 

and  the  piece  returned  to  its  place  before  boring  the 

hole  for  the  screw  ;  it  will  then  be  slightly  sunk  below 

the  face  of  main  chuck.     There  are  two  methods  of 

making  this  chuck  ;  the  first  is  a  very  simple  one  to 

those  who   understand   the   process  of   soldering  or 

brazing.     For  the  first  method,  pick  out  a  nice  clean 

screw  (an  ordinary  wood  screw),  iron  or  brass,  with  a 

nice  taper  point,  and  of  such  a  length   that,  when 

finished,  it  will   project  about   J  inch  (see  Fig.  14). 

Cut  off  the  head,  and  file  slightly  taper  ;  bore  hole 

to  fit,  then  coat  the  taper  end  of  screw  with  solder, 

wiping  off  all  superfluous  solder  with  a  bit  of  rag  (I 
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and,  where  marked,  file  down  to  the  bottom  of  threads. 
This  flat  should  not  be  at  a  tangent  with  the  diameter, 
or  in  other  words,  at  right  angles  with  a  line  drawn 
through  the  centre  of  each  piece,  but  at  a  slight  angle, 
as  shown  in  diagram,  Fig.  17   (drawn  larger,  to  show 
better)  ;  the  arrow  shows  the  direction  in  which  the 
piece  tightens  up.     The  intelligent  reader  will  imme- 
diately see  that,  on  screwing  home  the  let  screw,  it 
will  always  tend  to  drive  the  piece  in  tighter,  as  well 
as  holding  it  securely.  Figs.  18  and  18  A  shows  a  won- 
derfully useful  chuck.     Although   apparently  simple, 
it    is   rather   difficult  to  make  ;  it  is   simply  a  taper 
square  hole,  made  as  follows  :  Fit  piece,  drill  a  hole 
size   of  smallest  end,   ream   out   taper,  then,  with  a 
small  square  or   three-cornered  file,  file  out  square. 
This  requires  some  patience  and  care  ;  but  it  is  so 
useful   it  pays  for  any  time  devoted  to  it,  as  it  will 
carry  round  any  drill  or  bit  (carpenter's  bits) ;  having 
a  square  end,  a  piece  of  wood,  as  a  rod  or  handle,  can 
be  roughly  squared  with  a  knife  and  inserted,  for  the 
purpose  of  turning  up   ;  and  scores  of  other  things 
which  will  suggest  themselves  to  those  having  one  in 
their  possession.     I  shall  next  describe  a  drill-holder 
and  face-plate  chuck. 

{To  be  continued.) 

HOW  TO  CONSTRUCT  A  COMPOUND 
MICROSCOPE. 

By  RICKARD    THOMPSON. 


VI,— THE    COARSE   AND  FINE   ADJUSTMENTS, 

REFACING   this   chapter  by  remarking 
that   all   the  boring   and   fitting   opera- 
tions described  in  relation  to  the  tripod 
in  Fig.   1,  will  also  apply  to  the  simpler 
form  in  Fig.  22,  I  will  pass  on  to  con- 
sider the  most  appropriate  means  of  setting  out  and 
filing  the  groove  in  the  caps  through  which  the  rack  is 
to  slide. 

Assuming  that  every  trace  of  solder,  etc.,  has  been 
carefully  cleaned  off  round  the  edges  of  the  rack,  lay 
the  trunnion  block  on  its  side  on  the  surface  plate, 
with  the  flanges  of  the  caps  resting  on  two  parallel 
strips  of  wood  of  even  thickness,  so  as  to  raise  them 
above  the  boss,  and  having  adjusted  the  point  of  the 
surface  gauge  exactly  to  one  of  the  marks  on  the 
upper  cap,  close  to  the  edge  of  the  hole  in  the  same, 
move  the  gauge  round  to  the  corresponding  mark  on 
the  lower  cap  and  notice  if  both  are  of  the  same 
height,  if  not,  regulate  them  by  placing  slips  of  paper 
under  the  flange  which  appears  to  require  raising ; 
when  adjusted  to  the  same  level,  scribe  one  of  the 
lines  as  at  a  or  b,  Fig.  48,  across  the  flanges  of  each 
cap  and  along  the  outside  of  the  short  tube  projecting 


from  the  lower  one,  then  adjust  the  gauge  to  the 
second  line  and  scribe  this  also.  Now  slide  the  stem 
within  the  upper  cap,  adjust  the  rack  within  the  lines 
just  made,  and  scribe  a  line  on  the  cap  across  the 
point  of  the  lowest  tooth  on  the  rack  to  serve  as  a  guide 
in  filing  the  groove  to  the  proper  depth. 

Next,  provide  a  new  \  inch  square  file,  grind  the 
teeth  off  one  side  to  act  as  a  safe  edge,  and  having 
secured  the  trunnion  block  in  the  vice  with  the  open- 
ing towards  the  light,  proceed  very  carefully  to  file  out 
the  groove,  keeping  the  tool  centrally  between  the  lines 
at  each  end  ;  a  few  light,  well  directed  strokes  at  the 
outset  will  soon  form  a  channel  to  steady  the  file,  the 
safe  edge  of  which  may  now  be  used  to  advantage  in 
widening    and    deepening    the     groove     until     you 
approach  close  to  the  lines.      Supposing  each  cap  to 
have  been  thus  approximately  fitted,  observe  that  the 
great  essential  in  this  matter  is  to  secure  the  rack 
fitting  sideways  as  perfectly  as  possible  in  the  groove 
of  the  upper  cap,  it  therefore  becomes  imperative  at 
this  stage  to  concentrate  your  whole  attention  on  the 
upper  cap,  with  a  view  to  attain  that  object  by  means 
of  a  wary  use  of  the  file,  combined  with  frequent  trials 
of  the  stem,  being  mindful,  of  course,  to  clear  out  the 
filings  to  avoid  scratching  the  latter  ;  and  although  it 
will   doubtless   require   many  such  trials  which  may 
possibly  tax  your  patience  a  little  in  the  effort,  yet  it  is 
sure  to  bring  its  own  reward.     Having  thus  succeeded 
with  the  upper  cap,  do  not  risk  the  file  through    it 
again  in  order  to  finish  the  lower  one,  but  use  the 
point  of  the  file  from   the  lower  end  alone.      Press 
lightly  on  the  tool  to  avoid  fracture  ;  and  in   work  of 
this  nature,  always  remember  to  place  it  in  the  vice 
in  such  a  manner,  that  the  part  which  requires  most 
reducing  shall  be  nearest  to  the  operator,  thus  bring- 
ing it  under  the  influence  of  the  right  hand  in  pre- 
ference to  the  left. 

Assuming  the  groove  to  be  as  smooth  as  the  file 
can  make  it,  a  narrow  scraper  must  be  used  at  the 
finish,  after  which  we  may  proceed  with  another  part 
of  the  coarse  adjustment,  namely,  an  adjustable  bear- 
ing to  carry  the  pinion,  whereby  the  latter  may  be 
regulated  to  the  proper  depth  in  the  rack  so  as  to 
prevent  any  possibility  of  what  is  termed  back-lash  or 
loss  of  time,  the  stem  immediately  responding  to  the 
slightest  movement  of  the  milled  heads  in  either  direc- 
tion. By  this  arrangement  we  shall  also  be  able  to 
regulate  the  working  depth  at  any  future  time  in 
order  to  compensate  for  the  wear  and  tear  inseparable 
from  constant  use.  From  an  inspection  of  Figs.  53 
and  54,  you  will  understand  that  the  bearing  in  ques- 
tion consists  of  two  side  plates  in  which  the  pinion 
rotates,  connected  at  the  edges  by  a  third  plate, 
which  is  capable  of  being  adjusted  with  the  utmost 
nicety  by  means  of  four  screws  tapped  into  the  back 
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of  the  trunnion  block.  It  will  be  observed  that  this 
plate  is  furnished  with  six  screws  in  Fig.  2,  but  I  have 
thought  it  advisable  to  alter  this  arrangement  in  some 
particulars,  a  deviation  which,  it  is  hoped,  my  readers 
will  readily  pardon,  when  it  is  urged  on  behalf  of  the 
altered  course,  that  it  commends  itself  as  presenting 
fewer  difficulties  in  the  path  than  the  one  originally 
contemplated.  With  this  explanation  we  will  now 
proceed  to  cut  out  two  pieces  of  brass  plate  tV  mcn 
thick,  afterwards  filing  them  roughly  to  the  dotted  lines 
in  Fig.  53,  and  levelling  the  inside  of  each  piece  on 
the  surface  plate,  then  remove  the  upper  cap  and 
file  the  sides  of  the  trunnion  block  to  fit  these  side 
plates,  finishing  with  the  scraper;  this  done,  tin  the 
surface  of  each  and  solder  them  in  position,  or,  after 
moistening  with  killed  spirits,  lay  a  piece  of  tin  foil 
between  them  and  apply  a  fiat  piece  of  hot  iron  till 
the  foil  melts.  Both  pieces  thus  secured,  fix  the  block 
in  the  vice  and  file  the  upper  edges  of  the  plates  level 
with  the  top  of  the  block,  trying  the  cap  in  its  place 
to  ensure  the  flange  fitting  closely — the  latter  being 
smeared  with  red  marking  to  further  that  end.  Re- 
placing the  upper  cap,  lay  the  trunnion  block  on  the 
surface  plate  with  the  front  edge  of  the  flanges  (which 
have  been  already  levelled)  downwards,  after  this 
adjust  the  surface  gauge  to  a  point  TV  inch  above  the 
back  of  the  block,  and  scribe  lines  on  the  outside  of 
the  side  plates,  the  edges  of  which  must  now  be  filed 
exactly  to  these  lines.  Next,  fill  the  opening  in  the 
end  of  the  upper  cap  with  a  piece  of  wood  ;  on 
this  find  the  centre  of  the  hole  with  the  dividers  ; 
with  which,  after  being  set  to  j  inch,  scribe  a  faint  circle 
on  the  cap,  now  return  the  block  to  the  surface  plate 
as  before,  and  having  set  the  surface  gauge  to  the 
highest  point  on  the  circumference  of  the  circle  on 
the  cap,  scribe  a  line  along  each  side  plate,  then 
using  a  set-square,  scribe  lines  at  right  angles  to 
the  last  at  a  distance  of  A  inch  from  the  flange,  make 
a  centre  dot  at  each  point  of  intersection  and  around 


these  dots  scribe  circles 


inch  diameter.      After 


making  a  dot  at  each  quarter  of  the  circle,  set  off  the 
outline  of  the  plates  as  shown  in  the  full  line  in   Fig. 

53,  deepen  the  central  dot  and  drill  a  {  inch  hole 
through  from  each  side,  then  broach  the  holes  to  Ts5 
inch  diameter  ;  noting  in  so  doing,  that  the  broach 
clears  out  the  holes,  as  before  directed,  concentric 
with  the  dots  ;  lastly,  drill  a  couple  of  fine  holes  in 
each  plate,  and  fit  pins  to  the  same  as  shown  in  Fig. 

54.  The  third  plate  may  now  be  cut  from  a  piece  of 
brass,  2  inches  long,  ih  inches  wide,  and  at  least 
i  inch  thick,  one  face  of  which  must  then  be  levelled 
and  fitted  to  the  edges  of  the  side  plates,  the  same 
being  smeared  with  red  marking,  and  the  upper  cap 
again  removed  to  admit  of  the  edges  of  the  piece  pro- 
jecting equally  all  round.     Having  scraped  this  plate 


to  fit  as  closely  as  possible,  the  side  plates  may  be 
melted  off"  the  block,  and  their  edges  neatly  filed  to 
the  curves  already  scribed  upon  them. 

The  three  plates  are  now  ready  for  soldering  to- 
gether. To  do  this  successfully,  some  tact  is  necessary  ; 
first  of  all,  carefully  remove  every  trace  of  solder  from 
the  inner  faces  of  the  side  plates  and  the  sides  of  the 
trunnion  block,  then,  in  order  to  prevent  any  possibi- 
lity of  these  surfaces  becoming  attached  a  second 
time,  they  must  be  coated  with  "soil,"  after  which  the 
edges  of  the  side  plates  and  the  inner  face  of  the  third 
plate  must  be  tinned  in  the  usual  manner.  When 
these  matters  have  been  attended  to,  arrange  the  side 
plates  with  the  guide  pins  in  position  on  the  block, 
and  keep  them  there  by  means  of  a  \  inch  bolt  and 
nut  ;  next  secure  the  lsiwer  end  of  the  block  in  the 
vice  so  as  to  leave  the  upper  portion  free  ;  and  after 
assuring  yourself  that  the  parts  about  to  be  connected 
are  perfectly  clean,  moisten  them  with  killed  spirits, 
fix  the  connecting  plate  in  position  with  a  few  turns  of 
iron  binding  wire,  and  apply  a  stout  piece  of  red-hot 
iron  with  a  certain  amount  of  pressure  to  exclude  as 
much  solder  as  possible.  When  the  whole  has  cooled, 
the  projecting  edge  at  the  top  must  be  reduced  with 
the  aid  of  the  surface  plate  to  the  same  level  as  the 
upper  end  of  the  trunnion  block.  From  this  true 
edge  may  now  be  set  off  the  centres  of  the  holes  for 
the  screws,  in  the  same  position  as  shown  in  Figs.  53 
and  54,  the  upper  pair  being  yV  inch  below  the  flange> 
the  lower  pair  J  inch  below  these,  and  1  inch  apart 
in  the  other  direction. 

For  many  reasons  it  will  be  advisable  to  procure  a 
bit-stock  twist  drill  ^v  inch  diameter,  costing  iod.,  as 
it  will  prove  extremely  useful  in  later  operations. 
Supposing,  then,  such  a  drill  has  been  provided  and 
the  holes  centred,  drill  them  through  the  plate  and 
allow  the  point  of  the  drill  just  to  enter  the  block,  so 
as  to  form  a  true  centre  immediately  beneath  in  which 
to  start  the  smaller  drill.  Now  remove  the  small  bolt 
and  guide  pins,  lift  off  the  bearing,  clean  it,  and  level 
the  edges  at  the  sides  and  bottom  true  and  square 
with  the  other  edges,  not  forgetting  also  to  level  the 
back  on  the  outside  to  ensure  a  true  bed  for  the 
shoulders  of  the  screws  ;  after  which  the  bottom  edge 
may  be  simply  chamfered  or,  if  preferred,  its 
appearance  may  be  further  improved  with  a  small  rat- 
tail  file,  the  result  being  as  seen  in  Fig.  53.  This 
done,  drill  the  holes  in  the  block  sufficiently  small  to 
secure  a  good  thread  for  the  large  size  screws,  testing 
the  drill  as  usual,  to  make  sure  that  it  is  of  the  proper 
size,  then  tap  the  holes  and  fit  a  steel  screw  to  each. 

Now  comes  the  time  for  fitting  the  pinion  to  the 
milled  heads,  as  represented  in  section  in  Fig.  55. 
First,  centre  the  heads  truly,  and  drill  a  fine  hole  in 
each  end,  as  a  receptacle  for  a   drop  of  oil  ;   then, 
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after  fixing  a  carrier  on  the  square  end,  turn  the 
shank  quite  true  and  tapering  very  slightly  towards 
the  point  ;  here  you  must  set  off  lj  inches  from  the 
head,  and  beyond  this  mark  turn  a  groove  in  the 
shank  I  inch  deep ;  next,  reverse  the  carrier  to  the 
opposite  end,  with  a  piece  of  zinc  under  the  point  of 
the  screw,  and  after  turning  the  sides  and  edge  of  the 
head,  cut  off 'he  square  end  by  turning  a  deep  groove 
with  the  parting  tool  about  ti  inch  beyond  the  head, 
assuming  the  latter  to  have  been  merely  turned 
straight  across  on  each  side  to  afford  a  true  face 
for  chucking.  Having  dealt  with  the  second  one  in 
the  same  manner,  cut  off  the  ends  at  the  grooves 
with  a  hacksaw,  file  them  level,  and  bore  a  hole  in  a 
wood  chuck  to  fit  the  shank  of  one  of  them  rather 


with  the  work.  The  lips  of  the  T55  inch  drill  should 
also  be  tested  in  the  same  manner,  and  ground  until 
they  are  of  equal  width.  When  the  hole  has  been 
drilled  through  the  shank,  bore  the  front  to  fit  the 
gauge  (shown  full  size  in  Fig.  56),  which  may  be  made 
of  sheet  zinc  ;  and  here  it  will  also  be  advisable  to 
prepare  a  gauge  for  external  use,  as  in  Fig.  57. 
Having  made  the  two  gauges  to  fit  each  other,  the 
work  may  now  be  removed  from  the  chuck  by  twisting 
it  round  by  hand,  taking  the  precaution  of  wrapping 
a  piece  of  cloth  round  the  head,  to  avoid  cutting  the 
fingers.  To  prepare  the  female  screws  for  attaching 
the  milled  heads  to  the  pinion,  centre  the  odd  casting, 
4  inches  long  and  £  inch  diameter,  referred  to  in 
page   124,  and  after  drilling  a  suitable  hole  in   the 
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tightly.  Probably  one  of  them  will  be  found  to  be 
a  trifle  smaller  in  diameter  than  the  other  ;  if  so,  fit 
the  smallest  first,  of  course,  gently  tapping  it  into  the 
chuck  with  the  mallet.  When  certain  of  a  good  fit, 
true  up  the  face  from  which  the  square  end  has  been 
cut,  and  proceeding  as  directed  in  the  case  of  the 
bosses  on  the  trunnion  block  in  Chap.  III.  ;  bore  a 
hole  i  inch  deep  and  -j55  inch  diameter,  being  very 
cautious  to  drill  this  part  true,  so  as  to  ensure  a  true 
centre  at  the  end  of  the  hole  in  which  to  start  the 
j52-  inch  twist  drill,  which  must  now  be  centred,  and 
used  to  drill  a  hole  quite  through  the  shank.  The 
twist  drill,  will  be  found  to  be  soft  at  the  head,  which 
must  be  filed  square  and  centred  with  a  sharp-pointed 
punch.  In  order  to  ascertain  if  it  is  truly  centred 
set  the  lathe  in  motion,  and  allow  the  drill  to  rotate 


centre  of  one  end  fs  inch  deep,  tap  the  same  to  fit  the 
large  screws,  being  very  careful  in  drilling  the  hole  to 
make  it  as  true  as  possible,  and  also  in  tapping  the 
hole  to  observe  when  the  tap  touches  the  bottom,  so 
as  not  to  overwind  it,  and  consequently  strip  off  the 
thread  or  otherwise  break  the  tool.  Now  turn  it  to 
fit  one  of  the  heads  for  a  distance  of  f  inch  from  the 
point,  and  cone  the  shoulder  to  fit  the  gauge  (Fig. 
57),  then  having  rounded  the  point  a  little,  cut  it  off 
at  j  inch  from  the  point,  and  file  a  flat  on  each  side 
of  the  head  of  the  screw,  as  seen  in  the  dotted  line 
(Fig.  55)  ;  lastly,  centre  the  piece  afresh,  and  prepare 
another  screw  the  exact  counterpart  of  the  first. 

Our  next  business  concerns  the  pinion  wire. 
Commence  by  cutting  off  a  piece  about  4!  inches 
long,  and   file  each   end   square   across  to  finish  4J 
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FIG.   54. — ANOTHER  VIEW  OF 
ADJUSTABLE   BEARING. 


FIG.  59. — SIDE  VIEW  OF 
INTERIOR  OF  TRUN. 
NION   BLOCK. 


FIG.  53. — SIDE  VIEW  OF  ADJUSTABLE 
BEARING,  SHOWING 
METHOD     OF     CON- 
STRUCTION. 


FIG.  57- — TEMPLATE 
FOR  TURNING  FE- 
MALE  SCREW  OF 
COARSE  ADJUST. 
MENT. 


-MODE  OF  CENTRING  ENDS  OF  PINION  WORK 
OF  COARSE  ADJUSTMENT. 


FIG.  62. — TEMPLATE  FOR   USE  y 

IN  CONSTRUCTING  FINE  ADJUSTMENT. 
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inches  ;  next  centre  each  end  in  the  lathe,  and  bore 
a  -^s  inch  hole  through  a  piece  of  wood  i^  inches 
thick  ;  then  into  this  hole  drive  the  pinion  wire  until 
it  projects  1 f  inches  on  each  side.  The  central  por- 
tion thus  protected,  lay  one  end  in  a  groove  about 
£•  inch  deep  and  -fs  inch  wide,  cut  along  the  end  of  a 
piece  of  wood  fixed  upright  in  the  vice,  and  proceed 
to  file  the  tips  of  the  leaves  or  teeth  of  the  wire  evenly 
all  round  until  it  fits  tightly  in  its  place  in  the  shank  ; 
if  ordinary  care  is  exercised,  the  wire  may  be  filed 
almost  true,  as  it  will  be  reduced  to  about  half  the 
distance  from  the  points  to  the  roots  of  the  teeth,  the 
latter  will  therefore  serve  as  excellent  guides  in  the 
matter.  When  both  ends  have  been  thus  treated, 
bore  a  hole  in  another  piece  of  wood,  i\  inches  thick, 
and  slipping  this  over  one  end,  the  |  inch  thus 
exposed,  must  be  filed  to  a  gauge  made  by  drilling  a 
hole  in  a  small  piece  of  brass  plate,  so  that  the 
screwed  portion  of  one  of  the  large  screws  will  just 
pass  through  it,  at  the  same  time  noting  the  centre  in 
the  end  as  a  guide  whereby  to  file  it  true.  Each  end 
being  made  to  the  gauge,  split  the  central  piece  of 
wood  from  the  wire  rather  than  drive  it  out  again,  lest 
you  bend  it  in  the  attempt. 

Let  us  now  consider  how  these  ends  are  to  be 
screwed,  as  I  have  assumed  that  the  screws  we  have 
used  hitherto  have  been  bought  ready  made,  all  that 
was  absolutely  necessary  being  a  tap  for  each  size. 
As  this  is  almost  the  only  occasion  where  a  screw  plate 
will  be  needed,  I  propose  to  show  how  this  difficulty 
may  be  readily  overcome.  First,  provide  a  worn  out 
flat  saw  file,  preferably  a  thin  one,  and  having  softened 
it  in  lime,  as  advised  in  making  the  scriber,  drill  a 
hole  of  the  proper  size  in  the  smooth  uncut  part  next 
the  tang,  then  countersink  both  sides  until  it  is  barely 
i  inch  thick,  and  after  tapping  the  hole,  lay  it  in  a 
clear  smith's  fire  until  it  becomes  a  little  beyond  a 
blood-red  heat,  when  it  must  be  quickly  taken  out  and 
transferred  into  raw  linseed  oil,  contained  in  a  shallow- 
trough  or  other  suitable  vessel,  leaving  it  there  to  cool. 
Possessed  of  such  a  plate,  each  end  may  now  be  fitted 
to  the  female  screws,  as  shown  in  section,  Fig.  55. 

Reverting  now  to  the  adjustable  bearing,  we  next 
require  a  gauge  of  thin  brass  plate,  drilled  and 
broached  to  the  same  diameter  for  use  in  turning  the 
spindle.  When  this  is  ready,  file  one  side  to  within 
a  T'5  inch  of  the  hole,  and  passing  the  gauge  on  to  the 
centre  of  the  pinion,  attach  the  latter  to  the  heads  by 
means  of  the  female  screws,  which  will  draw  the 
pinion  inwards  till  it  bears  firmly  on  the  shoulders. 
This  done,  and  assured  that  the  conical  heads  of 
the  screws  bear  evenly  all  round,  the  next  step  will  be 
to  centre  each  end,  so  that  the  pinion  exposed  in  the 
centre  will  run  true. 

To  set  pff  these  centres,  plane  up  a  piece  of  wood 


6  inches  long  and  is  inches  square,  across  the  centre 
of  one  face  neatly  cut  a  triangular  groove,  as  in  Fig. 
58,  place  the  piece  of  wood  across  the  centre  of  the 
surface  plate,  and  having  chalked  over  the  heads  of 
the  female  screws,  lay  the  pinion  in  the  groove,  now 
adjust  the  surface  gauge  to  i-J-  inches,  and  steadying 
the  pinion  with  the  left  hand,  draw  the  point  of  the 
gauge  across  each  end  of  the  spindle  ;  move  the 
pinion  a  quarter  turn,  and  repeat  the  process  until 
you  have  produced  four  lines,  then,  to  avoid  any 
chance  of  bending  the  work,  suspend  it  loosely  within 
the  vice,  resting  the  head  on  two  pieces  of  wood 
placed  one  on  each  side  the  shank  across  the  jaws  of 
the  vice,  and  after  making  a  dot  in  the  centre  of  each 
square,  try  it  between  the  lathe  centres.  If  not  exactly 
what  it  should  be,  alter  the  centres  a  little  to  suit. 

Before  further  progress  can  be  made,  a  gauge  of 
stout  wire  ~j  inch  shorter  than  the  width  of  the 
adjustable  bearing  is  necessary  ;  with  this  at  hand, 
wedge  the  gauge  which  lies  loosely  on  the  pinion, 
with  a  chip  of  wood,  and  lay  the  wire  gauge  on  the 
work,  with  the  points  overlapping  equally  on  the 
brass,  now  mark  the  shank  at  one  end  of  the  wire 
gauge  with  the  edge  of  a  half-round  file,  and  turn  this 
portion  very  carefully  to  the  other  gauge  as  far  as  the 
mark,  leaving  a  true  shoulder,  after  which  turn  the 
opposite  journal  with  equal  care,  the  distance  between 
the  shoulders  to  be  just  the  length  of  the  wire  gauge. 
Having  finished  the  journals,  the  remainder  of  the 
shanks,  and  the  inner  faces  and  edges  of  the  heads 
may  be  turned  to  the  outline  illustrated  in  Fig.  55, 
a  shallow  groove  being  made  with  a  parting  tool,  or,  if 
you  choose,  with  a  narrow  round  point  tool,  and  the 
edge  afterwards  finished  with  a  milling  tool,  costing 
6d.,  or  if  with  handle  4d.  extra.  Leaving  the  outside 
of  the  heads,  you  may  polish  the  finished  portion  of 
the  spindle  with  the  finest  emery  cloth,  with  the 
exception  of  the  journals, which  must  on  no  account  be 
touched  with  emery.  Now,  mark  one  of  the  teeth  on 
the  pinion  as  shown  in  the  figure,  and  a  similar  mark 
close  to  the  end  of  the  adjacent  brass,  one  end  by  a 
single  stroke,  and  the  other  by  two,  then  take  them 
apart,  and  in  so  doing,  mark  the  point  of  each  screw- 
also,  to  avoid  confusion  in  replacing  them,  and  likewise 
ensure  the  return  of  each  part  to  its  original  position. 
Turning  next  to  Fig.  59,  cut  away  a  portion  of  the 
trunnion  block  and  upper  cap  as  there  shown  ;  afier 
setting  out  the  opening  on  the  block,  make  a  couple 
of  saw-cuts,  right  across,  when  the  piece  will  drop  out, 
and  finish  the  edges  with  a  smooth  file,  then,  having 
cleared  the  filings  away  secure  the  caps  in  each  end  of 
the  block,  slide  the  stem  within  them,  and  attach  the 
transverse  arm  to  the  stem,  with  the  collar  in  position  ; 
if  the  arm  is  approximately  square  with  the  front  of 
the  block,  jt  will  answer  for  the  present,  we  will  rnake 
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it  exactly  so  by-and-bye.  This  arranged,  notice  the 
marks  and  screw  the  milled  head  on  the  left  to  the 
pinion,  then  slide  the  latter  through  the  bearing,  and 
attach  the  other  head,  after  which,  screw  the  bearing 
to  the  block,  the  pinion  being  in  gear  with  the  rack, 
and  while  adjusting  the  four  screws,  observe  that  the 
opening  at  a,  Fig.  53,  should  be  quite  parallel. 

We  are  now  reminded  that  the  distance  between 
the  shoulders  of  the  spindle  is  less  than  the  width 
across  the  cheeks,  against  which  they  are  to  work  so  as 
to  allow  of  the  latter  being  fitted.  To  do  this,  it  will 
be  necessary  to  unwind  one  of  the  female  screws,  in 
order  to  get  at  the  cheeks,  but  as  the  marks  are  hidden 
within  the  bearing,  there  is  nothing  to  guide  you  in 
putting  them  together  again  properly,  therefore,  before 
you  attempt  to  unscrew  it,  draw  a  straight  line  on 
a  board,  and  turning  the  whole  over  on  to  the 
board,  bring  the  heads  exactly  over  the  line,  and 
mark  each  on  the  outside  at  these  points.  Now, 
remove  the  spindle,  give  each  shoulder  a  thin  coat  of 
red  marking,  and  bring  them  together  again,  then 
give  the  spindle  a  few  turns,  and  after  fitting  a  thin 
wood  wedge  in  the  opening  at  the  bottom,  so  as  to 
steady  the  bearing  in  the  absence  of  the  spindle,  un- 
screw it  again  and  remove  the  marks  lightly  with  a 
flat  smooth  file,  repeating  the  process  as  often  as 
necessary,  and  finishing  first  with  the  scraper,  and  then 
oilstone  powder  and  oil. 

Now  lay  the  spindle  aside  for  awhile,  and  proceed 
to  file  the  edges  of  the  upper  cap  flush  with  the  bearing 
on  each  side,  and  square  with  the  front  edge,  then  if 
the  cap  projects  beyond  the  bearing  at  the  back, 
scribe  a  line  underneath  along  the  upper  edge  of  the 
bearing,  which  must  now  be  removed  along  with  the 
stem  and  caps  for  the  purpose  of  cleaning.  Having 
filed  the  cap  to  the  scribed  line,  carefully  remove 
every  particle  of  grit,  and  commence  replacing  them — 
first  the  caps,  then  the  stem  ;  but  before  fixing  the 
bearing  in  position,  lay  it  on  its  back,  turn  the  pinion 
till  the  marks  come  round  to  the  top,  and  put  a  mark 
to  correspond  with  these  on  the  inside  of  the  cheeks 
of  the  bearing.  Now,  note  here  that  these  marks 
must  in  future  always  correspond  before  attempting 
to  screw  the  bearing  to  the  block,  and,  at  the  same 
time,  the  collar  on  the  stem  must  always  be  in  contact 
with  the  cap.  In  this  way,  each  particular  tooth  on 
the  pinion  will  always  engage  with  the  same  tooth  on 
the  rack  every  time  they  are  brought  together. 
Assuming  that  all  these  points  have  been  attended  to, 
adjust  the  pinion  so  as  to  move  the  rack  the  full 
distance  without  showing  any  sign  of  tightness,  and 
run  the  latter  up  and  down  a  few  times  to  see  if  any 
roughness  exists  in  the  teeth  of  the  rack  ;  should  any 
serious  obstruction  be  apparent,  it  must  be  carefully 
removed  with  the  clock  rounding  file,  brushing  away 


the  grit  before  moving  the  pinion  again.  In  all 
probability,  however,  the  use  of  oilstone  powder  and 
oil  will  be  sufficient  to  effect  a  perfectly  smooth  move- 
ment, the  bearing  being  very  gradually  tightened  as 
the  work  progresses  with  that  care  and  patience 
essential  to  complete  success. 

Every  part  having  been  again  thoroughly  cleaned, 
procure  eight  small  brass  screws  with  conical  heads, 
and  countersink  the  holes  in  the  caps  just  deep 
enough  to  ensure  them  being  flush  ;  also  four  brass 
screws  of  the  large  type,  with  cheese  heads,  in  place 
of  the  steel  ones  we  have  been  using  for  adjusting  the 
bearing,  as  we  shall  now  require  these  for  other  pur- 
poses. 

We  are  now  prepared  to  fit  the  body  tube  to  the 
arm,  as  already  stated  ;  the  tube  in  question  is  No.  I 
on  the  list,  and  must  be  mounted  on  a  mandrel  10 
inches  long,  made  in  the  same  way  as  the  mandrel 
used  in  turning  the  caps,  with  the  exception  of  the 
pieces  of  round  iron  for  centres,  which  in  this  case 
should  be  i  inch  diameter,  and  one  of  them  must 
project  t}  inch  beyond  the  wood.  Having  turned  the 
mandrel  to  fit  the  tube,  not  necessarily  very  tight,  as 
its  length  will  preclude  the  possibility  of  its  slipping 
round,  turn  the  tube  for  a  distance  of  §  inch  from  the 
end  to  fit  tightly  in  its  place  on  the  arm  ;  next,  take 
the  collar  cast  from  the  pattern,  Fig.  20,  fit  the  same 
in  a  recess  bored  in  a  wood  chuck,  and  bore  out  the 
interior  to  fit  the  end  turned  on  the  tube  so  that  it 
will  just  slide  easily  within  it ;  this  done,  remove  the 
collar  from  the  chuck,  replace  the  tube  in  the  lathe, 
and  turn  another  £  inch  to  a  tight  fit  in  the  collar, 
which  must  now  be  turned  up  on  its  place  to  the  form, 
shown  full  size  in  section,  at  Fig.  60.  In  turning  the 
collar,  the  underside  of  its  flange  may  be  undercut  a 
little,  or,  in  other  words,  it  should  present  a  slightly 
hollow  face  on  applying  a  straightedge  across  it. 
When  this  has  been  turned  nice  and  true,  cut  off  the 
end  of  the  tube  with  the  parting  tool  -J6  inch  below 
the  collar,  which  must  now  be  taken  off,  and  the  tube 
eased  a  little  to  admit  of  its  sliding  smoothly  by  hand 
into  its  proper  position,  then  cut  off  the  tube  to  a  total 
length  of  6j  inches,  and  turn  each  end  quite  true. 
There  will,  of  course,  be  a  piece  of  tube  to  spare,  but 
this  will  prove  useful  at  another  time. 

Having  finished  turning  the  body  tube,  release  the 
transverse  arm  from  the  stem,  and  place  the  tube 
with  its  collar  in  position  on  the  arm,  fixing  it  there  by 
means  of  a  |  inch  or  i  inch  bolt,  gi  inches  long, 
passing  through  the  centre  of  two  pieces  of  wood,  2 
inches  square,  and  1  inch  thick,  placed  one  at  each 
end,  so  that  these  parts  may  be  gently  but  firmly 
drawn  together,  the  bolt  being  kept  as  near  as  possible 
in  the  centre  of  the  tube.  Now  fix  the  arm  in  the 
vice,  and  proceed  to  set  off  the  holes  for  the  screws  in 
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the  boss  of  the  arm,  as  seen  in  section,  Figs.  60  and  61. 
The  simplest  way  to  do  this  is  to  cut  out  a  slip  of 
notepaper,  5  inches  long,  and  exactly  the  width  of  the 
arm,  on  this,  draw  two  lines — one  \  inch  from  what 
will  be  the  upper  edge,  and  the  other  T\  inch  from  the 
lower,  next  draw  a  line  square  across  the  centre,  and 
1 J  inches  on  each  side  of  this  centre  line  draw  two 
more,  now  lay  the  strip  of  paper  round  the  boss,  the 
ends  being  at  the  junction  of  the  crosspiece,  and  mark 
the  boss  through  the  paper  in  the  six  places  where  the 
lines  intersect  each  other. 

Having  dotted  the  holes  at  these  points,  you  will 
perceive  that  at  present  we  have  only  to  deal  with  the 
upper  row.  To  begin  then,  drill  the  hole  on  the  front 
of  a  suitable  size  for  tapping  through  the  arm  as  well 
as  the  tube,  and  insert  a  steel  screw  within  it,  after 
which  drill  and  tap  the  remaining  two  holes,  fitting 
steel  screws  to  these  also.  This  done,  procure  or 
otherwise  prepare  three  brass  screws  with  conical 
heads,  and  having  removed  the  front  screw,  counter- 
sink the  hole  to  fit  the  head  of  one  of  the  brass  screws, 
ascertaining  by  previous  trial  that  the  point  of  the 
drill  will  produce  the  exact  counterpart  of  the  head 
of  the  screw,  which  must  be  fitted  so  that  it  will  admit 
of  being  filed  off  flush,  and  at  the  same  time,  the  slot 
should  be  vertical,  so  that  in  filing  over  it,  the  depth 
of  the  slot  will  not  be  materially  reduced.  When  all 
three  have  been  fitted  as  indicated,  undo  the  bolt  and 
file  the  points  off  flush  with  the  interior  of  the  tube  ; 
next,  scribe  a  line  on  the  tube  in  the  corner  of  the 
three  sides  of  the  recess  in  the  arm,  as  this  part  will 
have  to  be  cut  away  to  admit  the  lever  of  the  fine  ad- 
justment, then  to  remove  the  screws,  replace  the  bolt 
as  before,  and  number  each  screw  as  you  unwind  them 
by  marking  them  with  the  point  of  the  scriber  on  the 
inner  side  of  the  head,  and  a  corresponding  mark  on 
the  hole  to  which  it  belongs.  Note,  mark  these  wirli 
simple  strokes,  in  contradistinction  to  those  below, 
which  will  be  known  by  crosses  instead.  When 
assured  that  you  will  have  no  difficulty  in  finding  the 
proper  place  for  each  screw,  file  an  opening  in  the 
body  tube  to  the  scribed  lines,  and  after  levelling  the 
bottom  of  the  recess  in  the  arm,  replace  the  tube  again 
in  order  to  set  off  the  hole  through  which  the  screw 
must  pass.  This  will  be  best  accomplished  by  means 
of  a  zinc  template  filed  to  the  form  of  Fig.  62,  the 
circular  portion  being  the  exact  diameter  of  the 
interior  of  the  tube  and  the  parallel  part  the  width  of 
the  recess.  Before  cutting  out  the  template,  the  line 
C  D  must  be  carefully  scribed  at  a  distance  of  /5  inch 
from  the  centre  at  right  angles  to  the  centre  line  A,  B, 
and  a  fine  hole  drilled  i-J-^  inches  from  the  centre  at 
E.  Now  chalk  the  bottom  of  the  recess,  and  laying 
the  circular  part  within  the  tube,  scribe  the  arm 
through  the  hole  at  E,  then  dot  the  same,  and  after 


removing  the  collar  from  the  tube,  proceed  to  chuck 
the  casting  for  the  upper  guide  of  the  fine  adjustment 
seen  at  A,  Fig.  60,  produced  from  the  pattern,  Fig.  16, 
and  bore  it  to  a  gauge  3V  inch  less  than  £  inch  ;  after 
boring  it,  fit  it  tightly  on  the  shorter  mandrel  used  for 
the  caps,  turn  the  outside  to  fit  the  body  tube,  and 
slide  it  within  the  same  until  its  lower  edge  is  J  inch 
from  the  end  of  the  tube  ;  then  to  secure  the  guide, 
set  out  four  holes  with  a  slip  of  paper  cut  to  the  exact 
circumference  of  the  tube  where  the  collar  fits,  rule  a 
line  i  inch  from  its  upper  edge,  quarter  it,  and  mark 
the  tube  on  the  line  at  each  division.  Each  hole  being 
carefully  centred,  the  first  hole  must  be  countersunk 
and  fitted  with  a  small  steel  screw,  as  in  the  illustra- 
tion, before  attempting  to  drill  any  of  the  others, 
after  which  the  remainder  may  be  fitted  with  similar 
screws,  the  same  precaution  being  observed  with  regard 
to  the  position  of  the  slots  as  in  the  preceding  opera- 
tion. They  will  next  require  cutting  to  the  proper 
length.  To  do  this,  drill  and  tap  a  hole  in  a  piece  of 
plate  g  inch  thick,  and  transferring  one  of  them  to 
this  plate,  file  the  point  off  level,  now  replace  it,  and, 
holding  the  tube  to  the  light,  notice  if  the  point  of  the 
screw  protrudes  within  the  guide,  if  so,  countersink 
the  hole  in  the  plate,  so  that  the  point  shall  project  the 
necessary  distance,  and  after  further  filing,  level  the 
head  flush  with  the  tube,  afterwards  dealing  with  each 
screw  singly  in  succession,  until  the  whole  have  been 
gone  over. 

(To  be  continued?) 
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X,— PAINTING  IN  COLOUR, 
T  was  my  original  intention  to  present 
with  this  paper  a  coloured  illustra- 
tion, showing,  in  its  two  stages  of 
"Before  first  firing"  and  "After 
second  firing,"  the  study  of  which 
the  following  is  a  description.  But  circumstances 
connected  with  the  reproduction  of  the  illustration 
have  combined  to  interfere  with  its  presentation 
exactly  as  desired,  and  so  I  will  ask  my  readers  to  be 
good  enough  to  take  a  natural  model,  and  with  it 
follow  my  instructions.  And,  indeed,  I  may  say  that 
the  student  should  always  paint  from  Nature  when 
possible,  even  if,  for  aid  in  drawing,  he  follow  a  copy; 
or,  as  so  many  painters  on  china  do,  compose  a  sub- 
ject from  several  studies  :  for  by  this  means  much 
greater  accuracy  and  delicacy  in  tinting  is  obtainable. 
184.  Scope  of  each  Painting. — (a)  Washing  in  and 
Finishing. — I  have  already  stated  that  all  tints  cannot 
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be  produced  at  one  painting,  which  fact  often  renders 
two  or  more  paintings  necessary,  and,  of  course,  as 
many  firings.  There  is  a  distinct  purpose  in  each 
painting,  and  to  exceed  the  proper  scope  of  the  first, 
is  not  advantageous.  The  first  is  essentially  a  wash- 
ing in  of  the  subject,  a  general  laying  of  the  founda- 
tion tints.  The  second  is  a  finishing,  the  softening- 
down  of  colours  which  may  look  crudish  ;  the  toning 
of  tints  which,  though  generally  harmonious,  may  yet 
be  a  trifle  harsh,  the  supply  of  delicate  touches,  of 
points  of  strength,  of  fine  connections,  of  crisp  effects, 
etc.,  etc.  At  the  same  time,  it  is  not  to  be  supposed 
that  the  first  painting  consists  in  merely  washing  in 
flat  tints.  On  the  contrary,  when  the  subject  de- 
mands it,  the  requisite  roundness  is  then  to  be  given. 
Graduations  of  tint  may  also  then  be  effected,  and 
allied  colours  may  then  be  freely  used  together. 
Generally,  the  work  in  the  first  painting  is  broad  ;  in 
the  second,  delicate ;  and  for  the  second,  smaller 
brushes  are  required  than  for  the  first. 

185.  (b)  Tender  Colours. — Again,  some  colours  it  is 
best  to  defer,  if  possible,  to  the  second  painting,  and 
this  may,  without  inconvenience,  be  done,  if  they  are 
not  absolutely  required  in  the  first.  As  an  example,  we 
may  take  scarlet,  which  is  useful  sometimes  in  figure 
subjects,  sometimes  for  berries.  It  will  be  seen,  how- 
ever, from  the  descriptions,  that  this  is  not  a  very 
reliable  colour,  and  suffers  sadly  from  too  hot  firing. 
In  a  properly-conducted  establishment,  the  second 
firing  of  a  piece  is,  as  a  rule,  milder  than  the  first,  and 
tender  colours  should,  when  possible,  be  reserved  for 
this. 

186.  Our  Present  Subject '(Fig.  58)  is  a  spike  of  gladi- 
olus with  its  leaves,  some  of  which  are  beginning  to  "go 
off,"  and  is  an  excerpt  from  a  panel-painting,  12  inches 
by  6  inches,  forming  one  of  a  pair.  As  the  illustration 
is  not  coloured  the  instruction  may  be  taken  for  flag 
leaves  generally,  and  I  have  written  it  accordingly. 

187.  The  Colours  required  for  the  First  Painting 
are  as  follows  : — For  the  flower,  painting  rose,  white 
shadow  ;  for  the  stalk,  light  and  dark  Sevres  ;  for 
the  leaves,  light  yellow,  light  orange,  German 
brown,  Dover,  roseleaf,  and  shading  greens  ;  for  the 
background,  German  brown  and  old  tile  blue.  Mix 
all  the  colours  separately,  and  place  each,  when  "  pre- 
pared," in  its  little  receptacle  in  the  well  tile,  and 
cover  over  with  a  slab  of  plain  glass.  It  is  well,  when 
mixing  several  colours  like  this,  to  arrange  them  in  a 
graduated  series  keeping  yellows,  greens,  etc.,  all 
together,  and  proceeding  from  light  to  dark.  The 
colours  are  easily  seen  through  the  glass  plate,  and 
confusion  and  waste  of  time  are  obviated. 

Tone  the  yellow  with  a  little  German  brown  for 
the  tips  of  the  leaves  where  brownish,  and  with  orange 
ior  the  cutting  up  of  the  green  leaves.    Strong  touches 


of  plain  yellow  may  be  required  here  and  there  on 
brown  leaves,  such  as  the  curved  one  on  the  left, 
and  also  on  green  leaves  when  streaky,  such  as 
that  on  the  right.  Where  the  pure  yellow  merges 
into  the  toned,  the  effect  should  be  given  by 
working  over  the  pure  with  a  moderately  dry  brush, 
charged  with  the  toned  colour,  giving  light  touches 
to  ensure  smoothness  of  incorporation.  For  the 
brightest  lines  in  the  leaves,  dark  Sevres,  of  which  very 
little.  The  main  colour  is  Dover.  When  not  in  deep 
shadow,  depth  and  a  little  coolness  is  imparted  by  the 
addition  of  a  little  roseleaf.  Where  the  shadow  is 
decided,  add  shading  green,  and  this  will  be  decidedly 
in  excess  for  the  darkest  leaves.  The  roseleaf  itself  may 
be  slightly  added  to  yellow,  and  make  a  yellowish- 
green  for  the  lighter  parts.  A  streaky  green  leaf 
will  be  painted  in  with  its  greens,  and  the  places  be 
taken  out  for  the  light  tints,  which  will  be  laid  while 
the  other  is  wet,  and  so  produce  a  soft  edge.  For  the 
flower,  the  rose-colour  must  be  well  graduated  from 
next  to  nothing,  or  just  stained  medium,  to  a  middle 
tone  at  the  edges.  The  blossom  at  the  bottom,  which 
is  going  off,  is  of  a  rather  stronger  tone.  The  curli- 
ness  at  the  rims  will  be  denoted,  at  first,  by  simply 
deepening  the  tint.  Shadow  generally  may  be  indi- 
cated by  shadow  for  white.  Both  these  colours 
must  be  used  delicately.  Make  the  stamens  with  lilac. 
The  style  and  stigma  of  the  pistil  will  be  taken  out. 
The  background  is  composed  of  about  three  parts 
German  brown  to  one  of  old  tile.  Keep  well  stirred 
or  the  blue  will  settle.  The  background  for  the  first 
painting  is  flat,  and  may  be  painted  in.     Now  fire. 

188.  For  the  Next  Painting  we  shall  require  a 
little  soft  turquoise,  chocolate,  and  sepia,  in  addition 
to  some  of  the  preceding.  Delicate  touches  of  tur- 
quoise will  give  "bloom "  to  the  flower,  and  that  semi- 
transparency,  which  is  one  of  its  prominent  points  of 
beauty.  The  same  colour,  used  a  trifle  more  strongly, 
will  give  a  slight  blueness  to  the  Sevres,  where  this 
should  be  a  little  cooler,  and  stronger  here  and  there 
on  the  shady  side  of  the  stem.  Denote  and  give 
strength  to  the  ribs  in  the  green  leaves  by  strong 
lines  of  roseleaf,  aided  occasionally  by  shading  green. 
Similarly  put  in  the  shadow  on  the  under  upper 
part  and  inner  part  of  the  drooping  brown  leaf 
by  a  moderate  wash  of  German  brown,  mixed  with  a 
little,  say  one-sixth  of  roseleaf.  This  gives  a  slightly 
olive  hue.  The  veining  with  stronger  lines  of  German 
alone,  throwing  up  the  light  markings  on  the  brighter 
part.  With  the  chocolate,  touch  up  the  dried  tips  of 
the  leaves,  and  give  touches  as  required.  Give  to  the 
vase  a  few  touches  of  old  tile,  which  will  both 
strengthen  the  colour  and  keep  up  the  glaze.  The 
lower  half  of  the  background  is  to  have  a  graduated 
coat  of  sepia,  and  the  work  is  done. 
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i8g.  Sequence  in  Painting. — In  the  first  painting 
it  is  well  to  start  with  the  flower,  and  follow  on  with 
the  leaves.  In  the  second,  complete  the  leaves,  and 
then  finish  the  flower,  which  can  so  be  toned  to 
thoroughly  harmonise  and  stand  up  from  its  setting. 
( To  be  continued.) 
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By  PITCHPINE. 


V.-LIBRARY  TABLE, 
(For  Figs.  I,  2,  3,  5,  ami  J,  see  Folding  Sheet  issued  with 
this  Part. ) 
WILL  now  redeem  the  promise  made  in 
my  last  paper,  and  endeavour  to  describe, 
with  as  full  detail  as  may  be  necessary, 
how  to  set  about  making  a  library  table  ; 
and  I  may  here  say  that  if  I  do  not  go 
sufficiently  into  detail  in  writing  these  papers,  I  shall 
at  any  time  have  much  pleasure  in  giving  any  in- 
formation in  my  power  through  the  medium  of 
"Amateurs  in  Council."  At  the  same  time,  I  do  not 
pretend  to  go  so  far  into  detail  as  to  describe  those 
elementary  operations  necessary  in  preparing  the 
wood.  For  instance,  I  should  not  consider  it  neces- 
sary to  describe  how  a  dovetail  joint,  or  a  mortise 
and  tenon  should  be  made.  It  should  be  sufficient  to 
say  that  a  dovetail  or  a  mortise  and  tenon  is  necessary, 
and  the  reader  should  be  able  to  make  such  a  joint 
fairly  well  before  he  attempts  it  in  the  construction  of 
a  piece  of  furniture.  Any  elementary  information  of 
this  kind  will  be  found  fully  and  clearly  described  in 
"  Every  Man  His  Own  Mechanic,"  a  book  which  no 
amateur  worker  should  be  without. 

It  will  at  once  suggest  itself  to  any  one  who  pur- 
poses making  this  piece  of  furniture,  that  one  of  the 
hard  woods,  such  as  oak,  mahogany,  ash,  or  walnut, 
will  be  the  most  suitable  for  the  purpose  (I  give  pre- 
ference to  oak)  unless  it  is  intended  for  use  in  an 
office,  when  pine  stained  and  varnished  would  do  very 
well,  and  certainly  come  less  expensive.  For  this 
purpose  also  you  might  make  the  design  still  plainer. 
Of  course  if  you  decide  to  use  one  of  the  harder  woods, 
and  cost  is  a  consideration,  you  need  not  of  necessity 
use  the  same  kind  of  wood  throughout,  but  may  sub- 
stitute pine  in  those  parts  that  are  out  of  sight ;  as, 
for  instance,  the  drawers,  v,  ith  the  exception  of  the 
fronts,  and  that  portion  of  the  table  top  which  is 
covered  with  leather.  The  runners  for  the  drawers, 
and  several  other  pieces  that  are  not  visible  from  the 
outside,  may  very  well  be  cut  from  the  cheaper  wood. 
If,  however,  you  are  one  of  the  lucky  ones  with  whom 
expense  is  no  object,  use  the  same  kind  of  wood  all 
through,  and  make  a  thoroughly  good  job  of  it. 


These  kind  of  tables  are,  as  a  rule,  so  much  like 
each  other,  that  they  appear  to  have  been  designed 
on  a  fixed  rule  from  which  no  variation  is  permitted. 
I  admit  that  there  is  not  a  very  wide  scope  for  altera- 
tion, if  we  confine  ourselves  to  the  size  and  style  likely 
to  be  attempted  by  an  amateur ;  but  I  have  endea- 
voured, so  far  as  I  can,  to  give  some  little  originality 
to  the  design  which  I  here  describe,  so  that  when 
compared  with  professionally-made  tables,  it  shall 
have  some  slight  character  of  its  own,  to  compensate 
in  some  degree  for  inferior  workmanship,  if  such 
exist.  Whether  I  have  succeeded  in  this,  is  of  course 
a  matter  of  individual  taste,  and  it  is  always  open  to 
the  maker  to  alter  the  design  in  any  of  its  details, 
should  he  see  fit,  as  the  main  principle  of  construction 
will  still  remain  the  same.  Should  any  alteration  be 
made,  by  all  means  get  out  a  working  drawing  to 
scale  of  the  proposed  alteration,  be  it  ever  so  slight  ; 
in  fact,  it  is  a  good  rule  to  always  make  working 
drawings  to  scale  before  you  commence  a  piece  of 
furniture,  whether  they  are  given  or  not.  When  they 
are  given,  make  enlarged  drawings  to  the  largest  scale 
you  have  room  for  ;  if  full  sized  so  much  the  better. 
By  doing  this  you  get  a  grasp  on  your  work  that  stands 
you  in  good  stead  when  you  come  to  the  actual  making, 
and  saves  a  lot  of  time  and  spoiled  pieces  of  wood,  not 
to  mention  ruffled  temper  and  strong  language. 

In  speaking  as  I  have  done  of  "  inferior  workman- 
ship," I  do  not  wish  it  to  be  understood  that  I  recom- 
mend or  countenance  "scamping"  in  any  way.  I 
refer  only  to  those  defects  resulting  from  want  of 
practice,  which  will  sometimes  occur  in  spite  of  the 
most  painstaking  perseverance.  I  would  have  you 
put  in  the  best  work  of  which  you  are  capable,  and 
spare  no  time  or  pains  to  make  that  work  as  perfect 
as  possible.  The  job  we  are  about  commencing  will 
take  a  good  deal  of  valuable  wood,  and  will  probably 
be  in  existence  long  after  our  place  in  the  world  is 
vacant.  It  would,  therefore,  be  a  pity  (to  put  it  in  no 
other  light)  to  waste  valuable  wood,  and  hand  down 
to  posterity  a  memento  of  incapability. 

You  will  notice  that  the  space  underneath  the 
table  top  is  utilized  both  at  back  and  front,  as  it  is 
usual  for  a  table  of  this  description  to  stand  in  the 
centre  of  the  room,  or,  at  any  rate,  away  from  the 
wall.  In  the  front,  that  portion  of  the  table  at  which 
the  writer  sits,  are  three  small  drawers  on  each  side, 
and  one  larger  one  in  the  centre.  Under  the  small 
drawers  is  a  recess,  useful  for  holding  papers  or  books 
in  use.  The  back  of  the  table  is  occupied  by  a  cup- 
board on  each  side,  and  a  drawer  in  the  centre.  This 
drawer  is  deeper  than  the  one  in  front,  the  space 
underneath  not  being  required  for  leg  room.  Tht 
cupboard  may  be  fitted  with  a  shelf  or  shelves,  or  one 
might  have  vertical  partitions  of  thin  wood  for  holding 
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account  books,  while  the  other  may  be  fitted,  if  it  so 
please  the  maker,  as  a  wine  cupboard. 

The  table  is  well  off  for  legs,  and  as  they  con- 
stitute the  main  framework,  we  commence  by  getting 
these  out.  You  will  require  ten  of  them,  four  for  the 
front,  four  for  the  back,  and  two  for  the  sides.  Plane 
up  ten  pieces  of  wood  2  inches  square,  and  2  feet  6} 
inches  long.  This  is  2  inches  longer  than  finished 
length,  which  is  2  feet  5 \  inches,  and  allows  an  inch  at 
each  end  for  working.  If  you  scale  this  off  Fig.  I,  you 
will  probably  make  it  2  feet  4^  inches  for  the  finished 
length,  but  if  you  will  refer  to  Fig.  8,  you  will  see  that 
although  the  top  is  apparently  if  inch  thick,  it  is  in 
reality  only  f  inch,  the  other  \  inch  being  only  mould- 
ing put  on,  which  gives  the  appearance  of  a  top 
\\  inch  thick,  and  moulded  on  the  edge.     Get  the  legs 


A 

,1 


B 


this  leg  as  a  pattern  from  which  to  cut  all  the  others. 
Having  cut  all  the  legs,  the  next  thing  to  do  is  to 
fix  them  together  as  a  framework,  with  the  cross-pieces. 
Commence  by  fitting  in  the  cross-pieces  between  the 
small  drawers  with  mortise  and  tenon.  Mark  the 
mortise  holes  on  one  leg  front,  then  put  the  four  front 
legs  on  the  bench  together,  and  with  the  square  carry 
the  line  across  all  ;  you  will  then  have  them  all  alike. 
The  partitions  between  the  drawers  are  of  i  inch 
stuff,  3  inches  wide,  and  the  front  edge  is  flush  with 
the  back  line  of  the  stop  chamfer.  The  piece  at  the 
top  above  the  drawers  E,  Fig.  8,  is  glued  on  to 
the  top  cross  piece  D.  This  top  cross-piece  is 
J  inch  thick,  and  is  dovetailed  into  the  top  of  each 
leg,  as  shown  at  G  H,  Fig.  4.  It  does  not  show  in 
Fig.  1,  being  behind  the  moulding.   The  drawer  spaces 
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FIG.   4. — PLAN  OF  LIBRARY  TABLE  UNDERNEATH  TOP.      Scale,  I  inch  to  I  foot. 


perfectly  square,  and  if  you  have  no  lathe,  take  them 
to  a  turner,  together  with  a  tracing  of  Fig.  7,  marking 
the  dimensions  in  figures  to  prevent  any  mistake,  and 
do  not  forget  that  you  have  an  inch  at  each  end  for 
working.  Have  four  of  them  turned  to  this  pattern 
for  front  legs,  the  remaining  six  to  have  the  foot  only 
turned.  When  they  come  from  the  turner's  hands, 
cut  them  all  to  the  proper  length.  If  you  are  not 
careful  you  can  easily  make  a  mistake  in  doing  this, 
easy  though  it  is.  It  is  not  sufficient  to  simply  cut 
the  legs  to  the  required  length,  but  when  laid  together 
on  the  bench,  all  the  square  parts  must  coincide,  and 
the  upper  portion  of  the  leg  must  measure  1  foot 
4^  inches  from  where  the  turning  commences  to  the 
top.  Take  one  of  the  front  legs  and  measure  off  this 
top  piece  ;  mark  all  round  the  leg  with  the  square,  and 
cut  off.  Then  from  the  top  of  the  leg  measure  the 
total  length,  2  feet  j{  inches,  and  cut  off.    Now  use 


on  each  side  of  Fig.  1  are  of  course  prepared  in  the 
same  manner.  Now  tenon  in  the  piece  under  the 
middle  drawer,  and  dovetail  the  J  inch  piece  above  it, 
H  J,  Fig.  4.  Underneath  this  glue  a  f  inch  piece,  as 
you  did  for  the  side  drawers.  We  have  now  got  the 
four  front  legs  together,  so  far  as  the  top  framework  is 
concerned.  You  may  now  take  it  apart  and  cut  the 
stop  chamfer  on  the  front  edge  of  these  legs,  if  you 
are  in  a  hurry  to  see  how  it  looks  ;  or  you  can  leave 
it  until  you  have  got  all  the  legs  framed  up,  and  then 
cut  all  the  chamfers,  which  is  decidedly  the  better 
plan,  as  you  stand  less  chance  of  damaging  the  edges. 
In  gauging  your  mortise  holes,  do  not  forget  that  the 
chamfer  takes  a  quarter  of  an  inch  from  the  edge.  To 
fix  the  shelves  A,  A,  Fig.  1,  underneath  the  drawers,  I 
mortised  strips  f  inch  square  between  the  front  legs 
A,  Fig.  1,  and  similar  strips  from  front  to  middle  legs 
a,  Fig.  3.     On  the  lower  inside  edge  of  these  strips,  J 
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glued  J  inch  ledgers  to  carry  the  shelf.  I  then  cut 
the  shelf  of  \  inch  wood,  and  dropped  it  into  place. 
The  shelf  might  be  cut  of  A  inch  wood,  and  let  into 
the  legs  at  each  corner,  in  which  case  it  would  not  be 
necessary  to  mortise  in  the  strips  first  mentioned.  In 
the  first  case  the  balusters  would  have  to  be  let  into 
the  cross  strips,  and  if  the  second  course  was  adopted, 
into  the  shelf  itself.  In  the  latter  case  the  balusters 
will  be  ^  inch  longer  than  in  the  former.  The  rail 
above  has  holes  sunk  into 
the  underside  to  receive  the 
top  of  the  balusters.  The 
top  edges  of  this  rail  should 
be  bevelled. 

Now  turn  to  Fig.  6, 
which  is  a  section  of  the 
table  through  the  middle  of 
its  length,  the  panels  A,  a, 
comingbetween  the  drawers 
in  front  and  the  cupboards 
at  the  back,  and  forming 
the  back  of  the  cup- 
boards. The  thickness 
of  these  panels  may  be 
£     inch,     and     they     are 


legs,  the  two  middle  legs,  and  the  four  back  legs  are 
joined  together  respectively.  Of  course,  you  are  not 
bound  to  do  the  work  in  the  order  in  which  it  is 
described,  but  may  finish  the  mortising  on  each  leg 
out  of  hand,  or  in  any  other  way  you  prefer  or  find 
most  convenient  ;  unless,  however,  you  are  an  expe- 
rienced hand,  I  should  advise  you  to  adopt  this  or 
some  other  methodical  way  of  going  to  work,  or  you 
may  find  when  you  come  to  fit  together  that  you  have 
cut  the  mortise  holes  in 
the  wrong  place,  or  done 
something  else  equally 
annoying. 

Well,  as  I  said,  we  have 
the  table  joined  in  its 
length,  we  have  now  to 
join  it  in  its  width,  that  is, 
from  front  to  back.  Turn 
first  to  Fig.  3  ;  you  will 
notice  that  the  edges  of 
the  legs  on  this  section  are 
chamfered  right  through 
and  not  stopped,  as  on  the 
back  and  front  elevations. 
Mortise    the     cross-pieces 


FIG.  8.— SECTION 
OF  TABLE  TOP 
AND  MOULDING. 

Scale,    6    inches 
to  1  foot. 


FIG.   6. — CROSS  SECTION   ON  LINE  E  F   IN   FIG.  4.      Scnle,  I  inch  to  I  foot. 


tenoned  in  at  each  side,  as  shown  by  the  dotted  lines. 
Now  turn  to  Fig.  2,  which  shows  the  back  of  the 
table  in  elevation.  The  four  legs  here  are  joined 
together  by  the  pieces  A  B,  c,  tenoned  in,  and  the 
pieces  at  the  top,  shown  in  planat  A  B,  B  C,  C  D,  Fig.  4, 
dovetailed  in.  You  will  see  from  this  Fig.  4  that  all 
the  top  pieces  are  joined  up  in  the  same  way.  The 
strip  e  f,  may  be  in  one  piece  or  three,  as  shown.  It 
would  be  better  in  one  piece. 

The  table  is  now  joined  together   so   far  as   its 
length   is   concerned — that  is   to  say,  the  four  front 


into  the  legs,  and  then  into  these  cross-pieces  mortise 
the  uprights,  having  run  a  groove  round  the  inner 
edge  of  both  uprights  and  cross-pieces  to  receive  the 
panels  of  \  inch  or  \  inch  wood.  Gauge  the  grooves 
from  the  outside  edge,  and  allow  sufficient  for  the 
chamfers,  which  must  be  cut  afterwards.  Now  turn 
to  Fig.  5,  which  shows  the  cross  section  on  each  side 
of  the  central  space  which  accommodates  the  legs  of 
the  sitter.  The  method  of  mortising  this  is  shown  so 
clearly  in  the  drawing,  that  a  description  is  hardly 
needed.     The  cross-pieces  are  mortised  into  the  legs 
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and  central  uprights,  and  the  panels,  with   the   ex- 
ception of  the  space  at  a,  filled  in  with  thin  wood. 

The  top  is  the  next  thing  to  describe.  Make  a 
framework  of  full  f  inch  wood  3  inches  wide,  having  a 
rebate  |-  inch  wide  and  A  inch  deep,  cut  on  the  inner 
edge.  Put  it  together  like  a  large  picture  frame,  the 
corners  being  mitred  ;  the  outside  measurement  when 
complete,  being  4  feet  6  inches  by  2  feet  6  inches. 
Place  it  in  position  on  the  table,  and  mark  underneath 
where  the  outside  of  the  legs  comes  to ,•  on  the  out- 
side of  this  line  cut  the  groove  F,  Fig.  8,  all  round,  to 
take  the  moulding  B.  If  you  don't  feel  equal  to  cutting 
this  groove,  you  may  omit  it,  and  simply  glue  the 
moulding  in  the  angle  formed  by  the  top  and  sides. 
In  this  case,  however,  the  moulding  must  be  narrower 
by  the  \  inch  which  would  otherwise  be  sunk  in  the 
groove.  Round  the  outside  edges  of  the  framework, 
if  you  think  you  can  do  it  nicely,  but  remember  that 
well-squared  edges  are  better  than  badly-rounded 
ones.  The  framework  may  be  held  in  position  by 
screws  put  through  the  cross-pieces,  shown  in  Fig.  4, 
from  underneath.  Now  fill  in  the  framework  with  bare 
A,  inch  wood,  glue  jointed.  This  must  fit  sufficiently 
loosely  within  the  rebates  to  allow  a  piece  of  leather 
to  be  stretched  over  the  edges,  and  the  wood,  which 
may  be  pine,  must  be  of  such  a  thickness  that  when 
the  leather  is  stretched  tightly  over,  the  top  may  be 
flush  with  the  top  of  the  framework.  The  kind  of 
leather  with  which  the  top  is  covered  will  depend 
upon  how  much  money  you  are  disposed  to  spend. 
Use  morocco  if  you  can  afford  it ;  American  cloth,  if  you 
cannot  do  better.  In  covering  a  table  with  morocco, 
to  preserve  its  lustre  the  leather  is  evenly,  but  not  too 
strongly,  moistened  with  water,  to  which  a  littlevinegar 
is  added.  The  whole  top  of  the  table  is  covered  with 
paste,  and  the  leather  laid  on  and  smoothed  out  by 
scraping  from  the  middle  towards  the  sides.  If  one 
skin  is  too  small,  they  should  not  be  joined  in  the 
middle,  but  a  seam  may  be  made  near  each  end.  The 
edges  are  cut  with  a  rule  and  sharp  knife,  and  placed 
close  together.  A  modelling  iron,  to  be  had  of  any 
bookbinder,  is  run  over  these  joints  and  along  the 
edges.  It  is  not  necessary  to  heat  the  iron,  but  it  is 
well  to  do  so  if  the  leather  is  not  yet  dry.  A  good 
paste  for  the  purpose  is  thick  rye  paste  boiled,  with 
thick  turpentine  (not  the  oil)  slightly  warmed. 

It  only  remains  now  to  make  the  drawers  and 
doors  to  complete  the  table.  The  drawer  fronts  should 
be  cut  out  of  1  inch  wood  ;  sides  of  A  inch,  back  J  inch 
or  A.  inch,  and  bottom  of  \  inch.  On  the  drawer 
fronts  cut  the  flutings  shown  in  Fig.  2,  centre  drawer, 
with  a  fluting  plane.  If  you  don't  possess  a  fluting 
plane,  a  good  substitute  was  described  in  a  back 
number  of  Amateur  Work,  which  answers  the  pur- 
pose very  well.     The  doors,  Fig.  2,  are  put  together 


in  the  usual  manner,  the  top  and  bottom  cross-pieces 
are  tenoned  into  the  uprights,  a  groove  having  been 
run  round  the  inside  of  each  to  carry  the  panel.  The 
panel  may  be  plain,  or  as  shown  in  the  figure  ;  that 
is,  made  with  narrow  boards  placed  diagonally,  and 
the  edges  of  each  stop-chamfered.  The  bottom  of  the 
cupboards  may  be  fixed  by  gluing  ledgers  on  and 
dropping  the  bottom  into  position.  This,  I  think, 
completes  our  table.  If  you  have  patience  to  make 
it  carefully  and  well,  you  will  have  a  useful  and  sub- 
stantial piece  of  furniture  of  some  considerable  value. 
There  is  plenty  of  work  in  it,  but  all  of  it  well  within 
the  scope  of  an  amateur. 

[To  be  continued.) 
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IV.— BACKBONE  AND  NECK— BACK  FORK— BACK 
WHEEL-STEP. 
R  next  step  in  the  construction  of  our 
Amateur's  Bicycle,  is  the  backbone,  with 
its  neck,  back  fork,  back  wheel,  etc.  An 
ordinary  modern  neck-piece  is  shown  in 
Fig.  26,  of  which  the  lower  part  is  the  side, 
showing  the  conical  centres,  this  part  being  now  made 
from  4  to  5  inches  long,  whereas  it  was  formerly  made 
not  over  half  that  length.  This  part  of  the  neck  is 
inserted  within  the  hollow  head,  its  lower  point  fitting 
into  a  steel  socket,  and  its  upper  point  being  in  like 
manner  taken  by  a  hollow  centre  set  screw  or  pin  in 
the  top  of  the  head. 

The  central  part  of  the  neck,  I  should  say,  is 
made  very  thin  (about  |  inch)  to  allow  of  its  turning 
sufficiently  to  either  side  before  touching  the  sides  of 
the  opening.  This  thin  part  has  a  hole,  as  shown,  to 
receive  the  bolt  which  attaches  the  forward  end  of  the 
spring.  Behind  this,  the  neck  thickens  out,  and 
assumes  a  circular  section  equal  to  the  outer  diameter 
of  the  backbone,  into  which  it  is  fitted. 

My  neck  is  a  forging  of  the  form  shown  in  the  lower 
part  of  Fig.  27.  The  part  with  the  centres  is  much 
stouter,  being  i  inch,  and  the  part  behind  it  also  much 
thicker,  as  it  has  ample  room  to  swivel  round  in  the 
frame  head  shown  in  last  paper  ;  it  also  has  a  hole 
through  for  fixing  the  spring.  The  conical  centre  at 
bottom  is  the  same  as  in  the  former  figure,  but  the 
upper  centre  is  sunk,  and  the  set  screw  coned  as  in 
Fig.  28.  This  pin,  Fig.  28,  is  f  inch  diameter,  and  is  cut 
with  a  fine  thread.  It  has  a  ball  top,  with  a  hole  for 
turning  with  a  tommy,  but  it  may  be  flattened  to  turn 
with  a  wrench,  if  desired. 

The  set  screw  has  a  lock  nut,  as  shown  in  Fig.  28. 
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When  the  neck  is  placed  in  the  hollow  head,  the  set 
screw  is  brought  down  entering  the  hollow  centre, 
turning  till  it  binds  pretty  firmly,  thus  binding  the  two 
parts  of  the  framework  together  without  shake  or 
rattle,  but  at  the  same  time  allowing  the  back  part  to 
turn  freely  on  the  centres  for  about  one-sixth  of  a 
revolution. 

A  rider  before  using  his  machine  should  always 
see  that  this  screw  is  turned  home,  and  the  lock  nut 
tightened  down  firmly  on  the  top  of  the  head,  thus 
binding  the  screw  from  getting  loose,  which  it  would 
be  very  apt  to  do  without  the  lock  nut.  These  centres 
should  also  be  well  oiled,  so  they  may  turn  with  the 
utmost  freedom  in  steering.  Indeed,  some  of  the 
makers  put  balls  in  the  head,  to  facilitate  the  steering, 
as  they  put  it.  It  certainly  increases  the  cost  of  the 
machine,  but  I  think  it  is  carrying  the  ball  bearing 
mania  a  little  too  far. 

The  backbone  is  a  tube  of  lapwelded  steel,  or, 
what  is  better  and  dearer,  weldless  steel.  It  is  drawn 
to  a  taper  from  I  \  inch  or  i|-  inch  to  about  J  inch, 
where  it  joins  the  back  fork.  Backbones  can  be 
bought,  tapered  and  bent,  to  fit  any  given  size  of  wheel. 
To  the  upper  and  wider  end  is  attached  the  neck- 
piece, the  right  hand  end  of  which,  as  shown  in  Fig. 
27,  is  turned  to  fit  the  interior  of  the  backbone.  The 
end  of  the  backbone  is  filed  square  to  butt  up  against 
the  shoulder  left  on  the  neck-piece,  where  a  neat  close 
joint  should  be  made.  The  neck-piece  after  being 
set  in  its  proper  position  in  the  backbone,  is  pinned 
on,  that  is,  a  hole  drilled  through  the  tube  and  solid 
part  of  the  neck  inside,  and  a  pin  of  wire  driven  in. 
This  prevents  the  neck  shifting  in  the  operation  of 
brazing.  When  properly  brazed,  the  superfluous 
metal  is  filed  off,  and  the  work  smoothed  and  polished, 
when  the  brazing  will  only  show  at  the  butt  joint  as 
an  almost  invisible  thread. 

This  neck-piece  may  also  be  bought  in  the  rough, 
in  which  case,  it  must  be  mounted  in  the  lathe,  and 
the  vertical  centres  turned  before  inserting  in  the 
backbone. 

To  the  lower  end  of  the  backbone  is  attached  the 
back  fork,  shown  in  Fig.  29,  the  upper  portion  of  which 
is  turned  to  fit  into  the  tube  in  the  same  fashion  as 
the  neck,  the  tube  coming  down  to  the  shoulder  of  the 
fork.  The  length  of  the  backbone  must  at  this 
point  be  determined,  as  upon  this  depends  the  posi- 
tion of  the  front  fork,  as  if  the  backbone  is  too  long 
the  front  fork  will  be  thrown  forward  beyond  the  per- 
pendicular, thus  making  the  machine  extremely 
dangerous  for  headers— that  is  to  say,  going  over  the 
handle. 

A  machine  is  much  safer  from  this  result  by  having 
the  fork  raking  backwards  for  2  or  3  inches  ;  but, 
here  another  evil  comes  in  :   because  this  arrange- 


ment throws  the  saddle  and  rider  further  back  from 
the  centre  of  the  wheel,  the  result  being  a  loss  of 
power,  as  the  pedals  are  too  far  forward  to  allow  of 
that  vertical  thrust  so  essential  to  a  full  command  of 
the  pedals. 

To  find  the  proper  length  of  the  backbone,  draw  a 
horizontal  line  on  the  floor,  on  this  line  raise  a  per- 
pendicular, place  the  front  fork  in  position  on  the 
shaft  of  the  large  wheel,  fix  the  backbone  in  the  head 
by  the  set  screw,  place  the  large  wheel  on  its  side  ; 
the  rim  at  the  horizontal  line,  and  the  centre  of  the 
axle  on  the  vertical  line  ;  now  place  the  small  wheel 
in  the  back  fork,  lay  this  wheel  also  on  its  side  behind 
the  large  one  and  about  an  inch  from  it,  and  also  with 
its  rim  at  the  horizontal  line  ;  now  rake  the  front  fork 
backwards  from  the  vertical  line,  say  2  inches,  the 
lower  end  of  the  backbone  may  now  be  marked  and 
cut  off  where  it  reaches  the  shoulder  of  the  back  fork. 
This  also  is  pinned  and  brazed  in  similar  fashion  to 
the  neck-piece. 

This  back  fork  may  be  bought  in  rough  as  a 
stamping,  or  it  may  be  bought  finished.  The  lower 
ends,  see  Fig.  29,  are  generally  curved  backwards, 
castor  fashion,  their  centres  bored  for  the  back  wheel 
pin,  shown  Fig.  30.  This  is  known  as  a  cone  pin,  one 
of  the  cones  being  turned  solid  with  the  pin,  and  the 
other  screwed  on  to  the  pin  for  adjustment  after 
passing  the  pin  through  the  wheel  hub.  One  end  of 
the  fork  has  a  square  hole,  the  other  a  round.  A 
corresponding  square  part  is  made  on  the  pin  close 
behind  the  fixed  cone,  see  A,  Fig.  30.  This  prevents 
the  pin  turning  round  when  screwing  up  the  nuts. 
The  ends  of  the  back  wheel  hub,  Fig.  31,  are  coned  to 
the  same  .taper  as  the  cones  on  the  pin,  and  are 
bushed  with  steel.  In  adjusting  this  pin  to  the  hub 
the  pin  is  passed  through,  and  the  loose  cone  screwed 
up  till  the  wheel  turns  quite  freely  and  without  any 
shake.  The  fork  has  then  to  be  sprung  on — that  is, 
first  the  one  side,  and  then  the  other  pulled  outwards 
till  they  slip  over  the  ends  of  the  pin,  when  the  fork 
will  spring  into  its  place,  when  the  nuts  may  be  put  on 
and  screwed  up  tightly. 

Another  thing  that  must  of  necessity  be  observed 
in  putting  in  the  cone  pin  is,  to  have  the  loose  cone 
on  the  left  hand  side  of  the  wheel,  so  that  in  forward 
running  the  cone  has  a  tendency  to  unwind  away  from 
the  hub  towards  the  fork  side  ;  whereas,  when  on  the 
right  side,  the  friction  takes  it  further  on  to  the  pin, 
thus  jamming  into  and  stopping  the  wheel,  with  a 
result  that  is  sometimes  serious  for  the  rider.  Cone 
bearings  for  a  back  wheel  are,  however,  altogether 
objectionable — Firstly,  because  the  whole  weight  and 
friction  are  on  the  one  side  only,  namely  the  upper, 
and  in  a  very  short  time  they  are  no  longer  round  ; 
Secondly,  being  on  a  small  wheel  they  are  near  the 
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ground,  and  the  dust  immediately  gets  in  and  wears 
away  the  bearing,  besides  making  the  machine  stiffer 
to  drive  ;  Thirdly,  if  left  for  a  time  without  oil 
they  heat  and  are  apt  to  jamb  in  the  hub,  and 
when  they  are  kept  in  plenty  oil,  it  oozes  out  at 
the  ends  and  is  very  dirty,  necessitating  constant 
cleaning. 

A  very  much   better   bearing  for   a  back  wheel, 


spent  by  any  amateur  bicycle-maker  who  can  manage 
to  afford  it. 

The  step  is  an  attachment  fixed  on  the  left  side  of 
the  backbone  immediately  above  the  back  fork. 

Steps  are  sometimes  made  with  a  joint  to  fold  up 
against  the  backbone.  I  fail  to  see  any  material  benefit 
in  this,  as  they  must  always  be  down  when  the  rider 
is  using  the  machine.     My  step,  Fig.  32,  is  simply  a 


FIG.  31. — BACK  WHEEL   HUB   IN   SECTION. 

as  far  as  my  experience  goes,  is  a  plain  half  inch 
steel  pin  passing  through  the  hub,  the  whole  of  the 
hub  bearing  on  the  pin,  the  dirt  can  be  kept  out  by 
placing  a  rubber  washer  on  each  end  of  the  pin 
between  the  hub  and  the  fork  sides.  This  bearing  is, 
of  course,  unadjustable,  but  it  wears  longer  than  a 
coned  pin,  and  is  better  in  every  way.  The  best  back 
wheel  hub,  however,  is  undoubtedly  a  ball-bearing 
one,  made  by  Rudge  or  Bown,  but  then  they  cost 
about  a  guinea.      The  guinea  would,  however,  be  well 


FIG.    30. — BACK  WHEEL   PIN— CONED. 

piece  of  steel  made  ~\  fashion,  one  side  being  hollowed 
to  fit  the  backbone,  the  other— the  upper  side— being 
serrated  to  prevent  the  foot  slipping.  It  is  fixed  to 
the  back-bone  by  a  small  bolt. 

My  next  paper,  which  will  be  the  last  on  this 
subject,  will  deal  with  the  spring,  saddle  pedals,  etc. 
I  said,  inadvertently,  in  my  last  article,  that  it  would 
be  concluded  in  three  more  papers,  and  I  now  take 
the  opportunity  to  correct  the  error. 
(To  be  continued.) 
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ENLARGING  FROM  A  PHOTOGRAPHIC 
NEGATIVE. 

2y  A.  H.  31. 

» 

HE  following  paper  is  written  in  answer  to 

the   query  of   a  correspondent  :  "  What 

is  the  instrument  used  by  photographers 

for  obtaining  enlargements  on  Morgan's, 

or  other  paper,  from  small  negatives  ?  " 

An  enlargement  is  printed  direct  from  a  negative, 

in  the  same  way  as  the  image  of  a  lantern-slide  is 

thrown  on  a  screen  from  a  magic-lantern.   The  source 


which  is  fixed  a  pane  of  ruby  or  deep-orange  glass, 
G'),  attached  by  a  hinge,  as  shown  in  the  detail  sketch 
in  Fig.  3.  The  box  rests  on  two  strips,  E,  secured  to  a 
stout  wide  plank,  d,  and  must  be  horizontal.  The 
plank  rests  at  one  end  on  a  cleat,  I,  fastened  to  the 
shutter,  at  the  other  on  a  table,  and  must  be,  not 
horizontal,  but  sloping  downwards. 

The  carrier,  K,  fits  accurately  into  the  end  of  the 
box  ;  it  has  an  opening  large  enough  to  receive  the 
negative,  and  a  rebate  deep  enough  to  enable  the 
brass  buttons  by  which  the  negative  is  held  in  place  to 
be  below  the  surface  of  the  carrier.  It  will  be  observed, 
in  the  detail  plan  thereof  in  Fig  2,  that  the  opening 


FIG.  3.— DETAIL  OF 

HINGE   TO   END   OF 

BOX  FARTHEST  FROM 

SHUTTER. 


FIG.    I. — SECTIONAL  VIEW  OF   APPARATUS  FOR   ENLARGING  A   PHOTOGRAPH.  — DIRECT  PRINTING. 


of  light  may  be  either  a  lamp— say,  a  large  magic- 
lantern  fitted  with  a  double-wicked  petroleum  lamp 
and  six-inch  condenser — or  daylight.  The  latter  is 
the  most  satisfactory,  and  the  cheapest.  My  own 
arrangement  is  given  in  the  following  drawing. 

To  the  bottom  bar  of  the  outside  sash  of  a  window, 
preferably  facing  north,  a  mirror,  A,  Fig.  1,  considerably 
larger  than  the  negative,  is  permanently  fixed  at  an 
angle  of  45  deg.,  to  reflect  the  sky  light  into  the 
room.  Then  a  plain  deal  box,  F,  is  put  together,  say  16 
inches  long  by  9  inches  square  in  section,  to  be  fixed  to 
the  shutter  by  a  pin  passing  through  the  brass  hinge, 
H  ;  the  two  sides  of  this  box  being  less  in  length  than 
the  top  and  bottom  by  the  thickness  of  the  carrier,  K. 
At  the  other  end  the  box  has  a  cover  or  lid,  G  (in 


for  the  negative  is  not  in  the  centre  of  the  carrier,  per- 
pendicularly ;  and  that  is,  because  the  part  of  the 
negative  to  be  enlarged  (for  instance,  one  figure  in  a 
group),  may  be  near  the  top  or  the  bottom  of  the 
plate,  and  it  is  imperative  that  the  light  from  that  part 
should  fall  on  the  centre  of  the  lens.  For  the  same 
reason,  the  carrier  is  longer,  laterally,  than  the  box  is 
sectionally,  so  that  it  may  be  slid  either  way. 

It  is  absolutely  necessary  that  no  white  light  what- 
ever should  enter  the  room,  except  through  the 
opening  in  the  carrier. 

Next,  an  internal  box,  M,  must  be  made,  painted 
dead  black  inside,  to  contain  the  lens  with  which  the 
negative  was  taken,  supposing  the  operator  to  have 
only  one  instrument ;  fitting  the  inside  of  the  outer 
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box  as  accurately  as  may  be,  consistent  with  free 
motion  to  and  fro.  A  doubled  strip  of  velveteen  or 
other  dark  material,  N,  is  tacked  all  round  the  open 
end,  to  prevent  any  light  penetrating  between  the  two 
boxes. 

A  wooden  screen,  o,  will  also  be  required,  the  base 
of  which,  Q,  rests  on  the  plank,  D,  and  can  be  cramped 
in  any  position  by  the  thumbscrew,  P.  It  is  essential 
that  the  screen,  O,  should  be  perpendicular.  The  size 
of  it  will  depend  on  the  dimensions  of  the  largest 
enlargements  likely  to  be  made  ;  a  useful  size  would 
be  2  feet  square. 

The  apparatus  having  been  completed — and  it  is 
really  much  simpler  than  a  detailed  description  might 
suggest — the  actual  work  of  producing  the  enlarge- 
ment is  easy  and  delightful. 

The  negative  is  placed  upside  down  in  the  carrier, 
film-side  next  the  lens.  A  white  sheet  of  paper  is 
pinned  (or  glued)  to  the  screen,  and  the  screen  cramped 
at  such  a  distance  from  the  shutter  as  will  give  about 
the  required  size  of  enlargement—  the  further  away  the 
screen  from  the  objective,  the  larger,  of  course,  the 
image.  To  get  the  image  quite  sharp,  the  internal 
box  is  slid  gently  a  trifling  distance  forward  or  back- 
ward. 

When  all  is  ready,  the  lid,  G,  is  shut  down,  the 
argentic-bromide  paper  or  carbon  tissue,  pinned  to 
that  part  of  the  screen  on  which  the  image  falls  ;  the 
lid  once  more  raised,  and  the  exposure  made  ;  the  lid 
again  shut  down,  and  the  sensitive  material  placed  in 
a  light-tight  receptacle,  to  be  taken  away  to  the  dark 
room,  where  it  is  developed,  fixed,  and  washed. 


HOW  TO  STUFF  AND  PRESERVE  BIRDS 
AND  OTHER  ANIMALS. 


By  GEORGE  WARDEN. 


GENERAL  REMARKS— MANAGEMENT  OF  ANIMALS  IN- 
TENDED TO  HE  STUFFED — DIFFERENT  METHODS  OF 
PRESERVING  —  PRESERVATIVE  CHEMICALS  —  TOOLS 
AND  APPLIANCES  —  PREPARATORY  CLEANING — SKIN- 
NING   1IIRDS   AND   QUADRUPEDS. 

HEN  carried  to  its  highest  perfection  the 
art  of  the  taxidermist  may  almost  deserve 
to  rank  as  one  of  the  fine  arts  ;  for  it 
then  becomes  a  field  for  the  display  of 
no  mean  artistic  taste,  and  for  much 
knowledge  of  nature.  But  this  degree  of  skill  is 
scarcely  to  be  taught.  It  must  rather  have  its  source 
in  special  talent,  and  a  keen  eye  for  natural  objects. 
Certainly,  no  one  must  expect  to  learn  it  from  what  I 
have  to  say.  In  the  practical  lessons  which  I  am 
about  to  give,  I   can,   however,  point  out  the  way  in 


which  the  different  mechanical  processes  of  the  art 
are  practised,  and  the  chemical  preparations  used  to 
prevent  decomposition,  and  to  repel  the  attacks  of 
insect  pests.  I  can  also  give  directions  for  some  of 
those  conventional  attitudes  in  common  use  among 
taxidermists,  which,  though  they  may  fail  to  satisfy  a 
critical  student  of  nature,  pass  muster  with  the  general 
public.  Whatever  is  beyond  this,  the  learner  must 
acquire  for  himself  by  zeal  and  practice. 

There  are  widely  different  reasons  for  which 
persons  desire  to  know  something  of  this  art.  Some 
think  of  it  only  as  a  means  of  producing  objects  of 
beauty  as  decorations  for  their  houses ;  others  are 
students  of  natural  history,  who  desire  serviceable 
specimens  for  their  cabinets  merely  ;  others,  again, 
who  care  more  than  the  last-named  for  the  artistic 
part  of  the  work,  would  be  glad  to  have  as  much 
knowledge  as  would  enable  them  to  preserve  any 
creature  remarkable  for  its  rarity  or  beauty  which  may 
fall  in  their  way,  in  order  that  it  may,  at  some  future 
time,  be  handed  over  for  mounting  to  the  professed 
taxidermist.  To  all  these  classes  I  trust  that  I  shall 
be  able  to  give  something  of  the  information  they 
require. 

Some  of  the  processes  which  I  have  to  describe 
must  of  necessity  be  disagreeable  until  rendered 
familiar  by  habit,  and  most  of  them  must,  by  the 
beginner,  be  performed  with  so  much  caution,  that  he 
will  be  in  danger  of  finding  them  tedious.  It  will 
therefore  be  as  well  to  warn  him  at  the  outset,  that 
without  care  and  patience,  he  will  have  little  chance 
of  success.  If  he  is  prepared  to  exercise  these,  skill 
and  quickness  will  come  with  practice.  But  at  first 
he  must  avoid  all  undue  haste,  or  the  delicate  skins 
with  which  he  will  have  to  deal  will  surely  be  ruined 
beyond  repair. 

Managejncnt  of  Animals  intended  to  be  Stuffed. — 
Since  an  animal  before  it  can  be  stuffed  must  be  killed, 
it  will  in  the  first  place  be  well  to  give  a  word  of  advice 
on  that  subject.  It  is  desirable  that  such  animals 
should  be  destroyed  without  external  wounds  as  far  as 
possible,  or  in  any  case  with  as  few  of  them  as  may 
be.  In  the  case  of  fishes  and  reptiles,  this  is  easily 
effected,  and  the  smaller  quadrupeds  may  often  be  as 
easily  trapped  as  shot.  The  common  steel  vermin- 
trap,  if  its  teeth  are  wound  with  rags,  will  generally 
hold  an  animal  without  breaking  its  skin.  With  birds 
there  is  greater  difficulty.  Ordinary  birds  are  not  to 
be  shot,  like  humming-birds,  with  a  charge  of  water; 
but  when  a  wound  is  necessarily  made,  care  should  at 
once  be  taken  to  prevent  blood  flowing  through  it  and 
injuring  the  feathers  or  fur.  If  the  opening  is  so  large 
as  to  admit  it,  a  little  plug  of  tow  or  cotton-wool 
should  be  inserted.  If  too  small  for  this,  some  dry 
powder,  which  will  not  soil  the  feathers  or  fur,  such  as 
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dry  sand,  brick  dust,  or  plaster  of  Paris,  may  be  filled  in 
to  stanch  the  blood.  As  moisture  is  likely  to  flow 
from  the  mouth,  that  also  should  be  filled  with  tow  or 
some  substitute  for  it  ;  and  if  the  specimen  is  a  bird, 
it  is  well  to  draw  the  beak  together  with  a  needle  and 
thread.  Small  birds  should  be  wrapped  separately  in 
soft  paper,  that  the  feathers  may  be  prevented  from 
being  ruffled  or  injured.  It  is  of  course  desirable  that 
all  animals  should  be  stuffed  as  soon  after  death  as 
possible,  and  when  this  cannot  be  done  at  once,  it 
will  be  advisable,  in  the  case  of  quadrupeds,  to  open 
the  belly  immediately  if  the  weather  is  warm,  and  to 
remove  the  intestines  ;  the  cavity  should  then  be  filled 
with  tow,  or  something  of  the  same  nature. 

When  a  fish  intended  to  be  preserved  is  taken,  a 
piece  of  thin  paper  (tissue  paper  is  best)  should  be 
spread  over  each  of  its  sides.  This  is  to  protect  the 
scales  from  being  rubbed  off ;  the  glutinous  film  which 
overspreads  the  fish  will  cause  the  paper  to  adhere. 
The  tail  and  fins  should  be  spread  out,  and  secured  in 
that  position  between  two  pieces  of  gummed  paper, 
and  the  gills  should  be  cut  away  with  a  pair  of  sharp- 
pointed  scissors. 

Different  Methods  of  Preserving. — Beside  some 
less  important  ways  of  preserving  creatures  lower  in 
the  scale  of  creation,  there  are  three  methods  by 
which  birds  and  small  mammals  may  be  treated.  Of 
these,  the  one  in  most  general  use,  and  in  that  and  in 
other  respects  the  most  important,  is  that  in  which 
the  creature  is  skinned,  the  flesh  and  all  the  bones, 
except  those  of  the  extremities,  removed,  and  the  skin 
stuffed  and  supported  on  wires.  As  long  experience 
has  proved  this  to  be  by  far  the  best  plan  of  the  three, 
what  has  to  be  said  hereafter  will  chiefly  apply  to  it. 
It  is  the  only  method  that  can  really  be  recommended, 
though,  for  the  information  of  the  reader,  it  will  be 
desirable  that  I  should  make  some  mention  of  the 
other  two. 

When  treated  by  the  second  method  the  bird  is 
also  skinned  and  stuffed,  but  no  wires  are  introduced, 
and  the  skin  is  made  to  maintain  its  position  by  being 
slowly  dried  and  hardened  only.  This  plan  was  intro- 
duced and  advocated  by  that  eccentric,  but  able, 
naturalist,  Mr.  Charles  Waterton.  It  was  his  opinion 
that  wires  were  unnecessary,  and  that  when  introduced 
they  resulted  in  producing  stiff  and  unnatural  atti- 
tudes. There  was,  doubtless,  an  amount  of  truth  in 
the  charges  brought  by  him  against  ordinary  stuffing, 
and  in  the  hands  of  so  accomplished  a  naturalist  as 
himself,  his  method  worked  admirably.  But  to  the 
ordinary  amateur,  or  even  to  the  ordinary  profes- 
sional taxidermist,  its  difficulties  would  be  too  great. 
It  is  scarcely  fitted  for  general  use,  though  I  shall 
have  more  to  say  about  it  by-and-by. 

The  third  method  is  one  which,  from  its  apparent 


ease  and  simplicity,  looks  attractive  to  the  novice.  In 
this  the  softer  parts — the  intestines,  brains,  and  some 
of  the  larger  masses  of  flesh — are  removed,  the  rest, 
and  the  bones,  being  allowed  to  remain.  The  parts 
so  left  are  then  saturated  with  antiseptics,  and  hard- 
ened by  baking.  But  this  plan  has  nothing  beyond 
its  simplicity  to  recommend  it.  An  animal  cannot  be 
thoroughly  preserved  in  this  way.  If  it  is  a  bird,  the 
feathers  will  after  a  time  begin  to  fall  off.  If  it  is 
a  quadruped,  it  will  grow  mangy-looking,  and  any- 
thing but  a  pleasing  object.  The  process  is  one 
against  which  it  will  be  well  to  warn  the  reader. 

Preservative  Chemicals. — A  highly  important  part 
of  the  work  of  the  taxidermist  is  the  employment  of 
such  chemical  substances  as  will  stay  decomposition, 
and  enable  his  work  to  resist  the  attacks  of  insects  ; 
and  since,  in  the  ensuing  directions,  mention  must 
frequently  be  made  of  the  compounds  employed,  it 
will  be  desirable  to  give  approved  receipts  for  their 
preparation  in  the  present  place.  These,  as  will  be 
seen,  are,  and  must  necessarily  be,  of  a  highly  poi- 
sonous character,  and  are,  therefore,  to  be  kept  and 
used  with  due  caution.  With  regard  to  the  arsenical 
soap,  this  caution  is  especially  to  be  insisted  upon. 
Gloves  should  be  worn  whilst  handling  it,  or  it  may 
get  under  the  nails,  or  otherwise  cause  sores. 

Arsenical  Soap. — White  arsenic,  2  lbs.  ;  white 
soap,  2  lbs.  ;  sugar  in  powder,  12  oz.  ;  salt  of  tartar, 
12  oz.  ;  chalk  in  powder,  6  oz. ;  camphor,  5  oz.  Slice 
the  soap,  and  melt  it  in  an  earthen  vessel,  with  water, 
over  a  gentle  fire,  keeping  it  stirred  with  a  wooden 
spatula.  When  melted,  put  in  the  sugar,  salt  of  tartar, 
and  chalk.  Remove  from  the  fire,  and  well  stir  and 
mix  in  the  arsenic.  This  soap  should  be  kept  in  a 
well-closed  glass  or  earthen  vessel. 

Corrosive  Sublimate  Solution.^Corrosive  subli- 
mate, 1  drachm  ;  spirit  of  salt,  2  drachms  ;  spirits  of 
camphor,  6  oz.  Dissolve  the  sublimate  in  the  spirits 
of  camphor,  and  then  add  the  spirit  of  salt.  This 
solution  is  chiefly  used  for  the  skins  of  quadrupeds,  to 
the  inner  side  of  which  it  is  to  be  applied  with  a  brush 
or  sponge  before  stuffing. 

Preservative  Powder. — White  arsenic,  2  drachms  ; 
corrosive  sublimate,  2  drachms  ;  nutgalls,  I  oz.  ;  cap- 
sicum in  powder,  i  oz. ;  sal  ammoniac,  ?  oz.  ;  camphor 
in  powder,  6  drachms.     Well  mixed  together. 

Dr.  Richardson's  Powder. — Nutgalls  coarsely  pow- 
dered, 2  oz.  ;  camphor  powdered,  I  oz.  ;  burnt  alum, 
1  oz.  Well  mixed,  and  if  used  in  a  hot  climate,  with 
the  addition  of  2  drachms  of  either  oxymuriate  of 
mercury  or  arsenic.  One  of  these  powders  is  generally 
used  for  dressing  the  skins  of  birds. 

Preservative  Compound. — Oak  bark,  powdered,  4 
oz.  ;  burnt  alum,  powdered,  3  oz.  ;  sublimate  of  sul- 
phur, 2  oz.  ;  camphor,  powdered,  A  oz. ;  oxymuriate  of 


468 


HOW  TO  STUFF  AND  PRESERVE  BIRDS,  ETC. 


mercury,  £  oz.  ;  well  mixed.  This  compound  is  used 
for  dressing  the  skins  of  reptiles  and  fishes  before 
stuffing. 

Preservative  Baths. — Bay-salt,  4  oz. ;  alum,  2  oz.  ; 
corrosive  sublimate,  A  drachm,  dissolved  in  1  quart  of 
boiling  water,  and  when  cold,  strained  through  blotting 
paper.  Or,  one  half  spirits  of  wine,  and  one  half  boiled 
water.  These  baths  are  for  the  immersion  of  small 
reptiles,  such  as  lizards,  snakes,  etc.,  which  may  be 
kept  in  them  for  an  unlimited  length  of  time,  in  glass 
bottles  or  jars,  well  stoppered,  or  corked  and  cemented 
down. 

Tools  and  Appliances. — Those  who  may  like  to 
have  a  handy  and  complete  case  of  tools,  may  buy  one 
for  this  purpose,  at  from  10s.  to  30s.,  at  the  more  im- 
portant naturalists'  shops  ;  or  the  more  necessary  can 
be  bought  more  cheaply  singly,  and  the  amateur  may 
make  the  remainder  for  himself.  Among  the  more 
useful  tools  are  a  couple  of  pairs  of  sharply-pointed 
scissors,  one  of  which  should  have  one  of  its  points 
longer  than  the  other,  two  scalpels,  a  large  and  a  small 
one,  for  skinning,  though  of  these,  if  economy  be  an 
object,  a  well-sharpened  knife  may  answer  the  pur- 
pose ;  pieces  of  wire,  straight  and  curved,  with 
spoon- shaped  ends,  for  extracting  brains,  and  a  pair 
of  forceps.  Other  requisites  which  the  amateur  may 
fit  for  himself,  almost  without  cost,  are,  setting  needles 
for  arranging  the  feathers,  etc.,  which  should  be  of 
various  sizes,  shoemaker's  awls  do  admirably  for  the 
larger,  and  sewing  needles,  fixed  in  handles,  and  having 
their  points  bent  in  the  same  manner  as  the  awls,  for 
the  smaller,  camel-hair  brushes,  large  and  small, 
pieces  of  straight  wire  with  tapering  points,  and  fixed 
into  handles,  for  thrusting  down  the  legs,  etc.,  of  birds, 
to  make  passages  for  the  leg  wires  ;  common  needles 
and  knitting  needles  of  various  sizes  are  good  for  this 
purpose ;  other  wires,  also  in  handles,  but  blunt  at 
their  ends,  are  good  for  stuffing  the  less  accessible 
parts,  and  a  piece  of  cane  is  useful  for  the  same  work 
■on  a  larger  scale.  Some  other  tools,  some  of  which  are 
not  confined  to  the  taxidermist,  will  also  be  of  service 
—  such  as  needles  of  different  sizes,  especially  the 
"  blunts  "  used  by  glovers,  and  those  with  three-sided 
points  ;  pliers  for  bending  wire,  and  nippers  for  cut- 
ting it. 

The  material  used  in  stuffing  must  be  some  soft, 
dry  substance,  more  or  less  delicate  and  yielding, 
according  to  the  size  of  the  animal  to  be  stuffed.  Hay, 
moss,  tow,  and  cotton,  are  such  substances,  the  last  of 
course,  being  used  for  small,  the  first  for  large  crea- 
tures. When  hay  is  used,  the  best  for  the  purpose  is 
aftermath  hay,  or  that  from  the  second  crop,  since 
this  contains  no  bent  or  seed  stalks,  and  is  soft  and 
pliant.  A  large  variety  of  substances  will  be  found 
■suitable  for  this  purpose,  and  that  may  be  taken  which 


comes  most  handy,  but  the  amateur  should  be  warned 
against  using  seaweed,  or  any  material  of  marine 
origin,  the  salt  in  which  would  sooner  or  later  ruin 
his  work. 

Glass  eyes  vary  in  price  from  one  penny  to  five 
shillings  per  dozen.  The  last-named  sum  would  buy 
those  proper  to  our  largest  English  quadrupeds.  It  is 
well  for  the  stuffer  to  have  by  him  a  stock  of  eyes, 
with  plenty  of  variety  in  size  and  colour.  For  small 
birds  and  mammals  an  indifferent  substitute  can  at  a 
pinch  be  improvised  by  moulding  a  little  lump  of 
black  sealing  wax  on  the  head  of  a  pin,  and  giving  it  a 
gloss  by  exposure  to  heat ;  but  a  provident  taxidermist 
ought  not  to  be  driven  to  this  expedient. 

As  it  is  hardly  to  be  supposed  that  the  worker  will 
employ  Mr.  Waterton's  method,  a  supply  of  wire  of 
different  sizes  will  be  essential  to  him.  For  the  larger 
animals  iron  wire  is  used,  and  brass  for  small  ones  ; 
for  the  smallest  specimens  a  very  fine  brass  wire  will 
be  needed.  Before  being  used  the  wire  should  be 
heated  and  allowed  to  cool  gradually,  that  it  may  bend 
freely  when  required. 

Preparatory  Cleaning. — As  the  precautions  which 
I  have  recommended  above  will  probably  not  have 
been  taken  with  the  majority  of  specimens  which 
come  to  the  hands  of  the  taxidermist,  a  few  words 
must  be  given  under  this  head.  It  is  not  easy  to  clean 
feathers  which  have  become  soiled  with  blood  or  other- 
wise. The  operation  is  a  delicate  one,  and  in  the 
case  of  very  soft  feathers,  such  as  those  of  the  owl, 
will  rarely  be  perfectly  successful.  The  soiled  part 
has  first  to  be  carefully  washed  with  a  soft  sponge  and 
soap  and  water.  The  bird  should  then  be  laid  on  a 
clean  board,  with  the  wet  part  uppermost.  Some  fine, 
dry,  clean,  white  sand  should  be  warmed  at  the  fire, 
and  dusted  upon  the  wet  feathers,  and  then  gently 
beaten  out  again  with  the  hand,  care  being  taken  not 
to  strike  the  feathers  in  any  other  direction  than  that 
of  their  growth,  lest  they  should  be  ruffled  ot  broker. 
More  sand  must  be  used  as  the  first  becomes  damp. 
When  the  feathers  show  signs  of  becoming  dry,  the 
sand  must  be  shaken  out,  and  the  operation  continued 
with  hair  powder  (powdered  starch).  This,  in  most 
cases,  will  restore  the  feathers  to  their  natural  bloom. 

Skinning. — Before  he  begins  to  skin  his  specimen, 
it  will  be  well  for  the  inexperienced  naturalist  to  mea- 
sure its  dimensions  accurately  with  the  callipers,  and  to 
note  them  down.  Otherwise,  as  the  skin  will  readily 
stretch  in  any  direction,  he  will  when  he  comes  to 
stuff  it,  be  liable  to  lose  its  proper  proportions.  Those 
who  are  thoroughly  familiar  with  the  forms  of  animals 
will  find  such  a  precaution  unnecessary. 

Presuming  that  a  bird  has  to  be  skinned,  it  is  a  wise 
precaution  to  spread  a  clean  cloth  over  a  cushion  to 
receive  it,  that  the  feathers  may  neither  be  soiled  nor 
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ruffled.  On  this  it  should  be  laid  upon  its  back.  The 
ordinary  method  of  opening  is  in  a  straight  line  from 
the  top  of  the  breast  bone,  along  its  edge,  and  nearly 
to  the  vent.  A  parting  should  first  be  made  in  the 
feathers,  and  a  cut  then  given  along  the  line  with 
knife  or  scalpel  deep  enough  to  divide  the  skin,  but  no 
deeper.  The  skin  may  now  be  pushed  back  with  the 
handle  of  the  scalpel,  or  if  no  scalpel  is  used,  with  some 
blunt  instrument,  such  as,  say,  an  ivory  paper-knife, 
and  turned  outwards  till  the  thighs  are  reached.  As 
the  inner  side  of  the  skin  and  the  carcase  are  exposed, 
flowers  of  sulphur,  or  finely-powdered  burnt  alum, 
should  be  sprinkled  over  them  to  absorb  all  moisture, 
and  to  prevent  the  feathers  which  may  come  in 
contact  with  them  from  being  soiled.  The  skin  being 
well  turned  back,  one  of  the  legs  may  now  be  taken 
in  the  hand  and  forced  upwards,  till  the  knee  joint  is 
so  far  exposed  that  it  can  be  separated  with  the  points 
of  the  scissors. 

The  leg  bones  are  to  be  left  in  the  skin,  but  they 
are  not  to  be  left  altogether  in  a  natural  state,  or  decay 
would  be  the  inevitable  result.  The  foot  must  be 
forced  up  till  the  leg  bone  is  exposed  as  far,  or 
nearly  as  far,  as  the  ankle  joint,  and  the  flesh,  ten- 
dons, etc.,  must  be  removed  from  it.  When  it  has 
been  thoroughly  cleaned,  some  of  the  preservative 
powder  must  be  dusted  over  both  bone  and  skin  ;  a 
little  cotton  or  tow  must  be  wound  round  the  former, 
to  bring  it  back  to  its  natural  size,  and  the  skin  again 
drawn  over  it.  The  operator  may  then  proceed  to  the 
other  leg. 

Both  legs  having  been  dealt  with,  the  sides  of  the 
bird  must  be  skinned,  proceeding  towards  the  rump. 
The  alum  or  sulphur  must  from  time  to  time  continue 
to  be  dusted  in  as  the  work  goes  forward.  And  here 
it  may  be  well  to  caution  the  inexperienced  operator 
against  tearing  or  stretching  the  skin.  The  latter 
accident  will  be  almost  as  disastrous  as  the  former, 
for  if  the  skin  is  stretched  it  will  be  next  to  impossible 
to  preserve  the  true  proportions  of  the  bird.  The 
rump  bone  having  been  reached,  it  must  be  cut 
through,  the  extremity  being  left  in  the  skin  to  sup- 
port the  tail  ;  and  the  skin,  tail  and  all,  can  be  turned 
over  the  back. 

It  will  now  be  better  to  change  the  position  of  the 
bird.  The  operator  should  have  a  hook  placed  at  a 
convenient  height,  which  he  should  fix  into  the  rump 
bone,  now  exposed,  and  thus  hang  up  the  carcase. 
It  will  now  be  an  easy  matter  to  skin  downwards 
towards  the  w-ings,  and  when  these  are  reached  they 
will  have  to  be  treated  in  much  the  same  manner  as 
the  legs.  The  bone  will  have  to  be  separated  at  the 
joint  nearest  to  the  body,  and  afterwards  cleaned, 
dressed  with  the  preservative  powder,  and  stuffed  as 
above  directed. 


By  this  time  the  skin  is  hanging,  inside  out,  from 
the  neck,  over  which  it  can  be  drawn  downwards  till 
the  head  is  reached.  By  forcing  the  head  upwards 
the  base  of  the  skull  will  be  exposed,  and  the  neck 
must  be  severed  close  to  it.  The  skull,  like  the  feet, 
etc.,  is  to  be  left  in  the  skin,  and,  like  the  leg  bones, 
must  be  cleaned.  The  skin  must  be  turned  back  over 
it  so  as  to  permit  of  this  being  done,  and  of  its  being 
dressed  with  the  powder.  The  brains  have  to  be  re- 
moved with  the  brain  scoops  above  described,  the 
cavity  wiped  out,  dressed  with  the  preservative  com- 
pound, and  filled  with  a  plug  of  tow.  The  skin  can 
now  be  turned  back  to  its  natural  position  as  regards 
the  head,  and  whatever  stuffing  is  required  round  the 
skull — of  cotton  finely  cut,  if  the  bird  be  small — can 
be  packed  in  with  one  of  the  blunt  wires.  The  eyes 
have  also  to  be  removed,  the  sockets  cleaned  and 
dressed  with  the  preservative  powder,  and  openings 
should  be  made  from  the  sockets  to  the  mouth,  which 
should  also  be  dressed  and  neatly  stuffed. 

This  is  the  more  usual  method  of  skinning  birds, 
but  there  are  particular  cases  in  which  it  must  be  de- 
parted from.  Some  large  birds,  of  which  the  pelican 
and  the  pea-fowl  may  be  taken  as  examples,  cannot 
well  have  their  wing  bones  exposed  and  cleaned  in  the 
ordinary  manner,  and  an  opening  for  the  purpose  has 
therefore  to  be  made  along  the  fleshy  side  of  the 
wing.  Other  birds,  such  as  the  owl  and  woodpecker, 
have  heads  too  large  to  pass  through  the  skin  of  the 
neck,  and  to  treat  the  skulls  of  one  of  these  an  open- 
ing has  to  be  carefully  made,  and  afterwards  as  care- 
fully sewn  up,  across  the  back  of  the  head.  Again, 
there  are  others  whose  delicate  breast  feathers  would 
suffer  if  an  incision  were  made  through  them,  and  the 
opening  may  instead  have  to  be  made  under  the  wing; 
or  sometimes,  when  that  part  will  be  least  exposed  to 
view,  down  the  back.  The  operator  must  use  his 
judgment  when  a  question  of  this  nature  arises. 

Throughout  the  whole  of  the  skinning  operation  it 
will  be  well  to  make  frequent  use  of  the  powdered 
alum  or  flowers  of  sulphur,  that  the  feathers  may  be 
exposed  to  no  danger  of  soiling  from  blood  or  other 
animal  juices.  Some  birds  there  are,  chiefly  sea  birds, 
— such,  for  instance,  as  the  grebe — for  which  this 
tieatment  is  insufficient.  They  have  so  thick  a  layer 
of  oily  fat  beneath  the  skin,  that  powdered  chalk  in 
considerable  quantities  has  to  be  used  to  absorb  it. 
This  can  be  scraped  away  after  it  has  answered  the 
desired  purpose. 

It  will  not  be  necessary  to  enter  so  minutely  into 
the  skinning  of  quadrupeds,  since  much  that  has  been 
said  with  regard  to  birds  will  apply  equally  in  their 
case.  But  the  preliminary  step  of  taking  and  noting 
accurate  measurements  is  of  much  greater  conse- 
quence  with    quadrupeds  than   with  birds,  for    the 
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danger  of  getting  false  and  unnatural  proportions  is 
much  greater.  With  mammals,  as  with  birds,  the 
bones  of  the  head,  legs,  and  tail  are  to  be  cleaned  and 
left ;  but  in  these,  instead  of  separating  the  neck 
close  to  the  skull,  the  two  or  three  upper  vertebras 
should  be  cleaned  and  allowed  to  remain.  The  skin 
of  the  head  will  need  to  be  turned  back  as  far  as  the 
snout,  and  when  it  is  replaced  it  should  be  fixed  to 
the  skull  by  a  strong  paste  mixed  with  the  arsenical 
soap.  The  whole  inner  surface  of  the  skin  in  quadru- 
peds should  be  well  dressed  with  the  solution  of  cor- 
rosive sublimate  above  recommended. 
(To  be  continued'). 
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By  J.  GRAHAM. 
* 

(Continued  from  page  136.) 
Ill,— COLLARS  FOR  SPINDLES— SCROLL  OR  FRET-SAW 
FOR  STAND, 
FRIEND  called  upon  me  the  other  day 
for  advice  as  to  how  the  loose  collar  for 
the  saw  and  cutter  spindles  should  be 
turned  up,  as  he  found  some  difficulty  in 
getting  the  faces  plain  and  parallel  with 
each  other,  and  also  square  with  the  hole.  To  one 
accustomed  to  metal  turning  a  job  like  this  presents 
but  little  difficulty  ;  however,  as  the  proper  fitting  of 
these  collars  may  be  a  rock  ahead  to  some,  a  word 
or  two  on  the  subject  might  be  useful. 

The  collars  when  in  the  rough  may  be  received  by 
the  amateur  either  with  or  without  a  hole.  Let  us 
suppose  we  get  a  forging  without  a  hole,  and  rather 
irregularly  formed.  If  regularly  formed  the  centre 
may  be  found  by  drawing  two  straight  lines  across 
the  face,  as  seen  in  A  in  Fig.  22,  and  the  point  of  their 
intersection  will  be  the  centre  of  the  collar  ;  but  if 
irregularly  formed  a  different  method  of  finding  the 
centre  should  be  adopted.  The  lining  is  effected  with 
callipers.  An  irregular  collar  face  is  shown  in  B,  in 
the  middle  of  which  six  arcs  intersect  each  other,  and  in 
their  midst  is  the  centre  required.  To  mark  the  arcs  a 
calliper  is  opened  until  the  distance  between  its  points 
is  a  trifle  greater  than  half-way  across  the  collar.  One 
point  is  then  placed  close  to  the  edge,  and  a  line 
scribed  across  the  face.  The  calliper  is  then  shifted 
to  the  opposite  side,  and  an  arc  scribed  to  intersect 
the  first  one.  The  calliper  is  again  shifted  to  form 
the  other  arcs,  and  four  more  are  scribed,  so  that  the 
mean  centre  of  all  the  arcs,  and  therefore  of  the  entire 
surface,  is  clearly  shown.  This  having  been  found,  a 
deep  dot  is  made  with  a  coning  punch,  and  from  it  as 
centre  a  circle  is  scribed  of  the  same  diameter  as  the 
hole  required,  and  dotted,  as  shown  in  the  figures,  and 


becomes  a  gauge-circle  to  which  the  drill-point  is 
made  central  for  drilling.  The  whole  operation  (for 
very  exact  work)  should  now  be  completed  on  the 
other  face  of  the  collar.  The  next  move  is  to  drill 
the  collar,  either  by  means  of  a  drilling  machine,  or 
in  the  lathe.  In  either  case,  it  should  be  properly 
chucked,  either  in  a  self-centring  two-jaw  chuck,  or  on 


FIG.     22.  — MODES   OF   FINDING   CENTRE    IN    REGULAR    COLLAR 
FACE   (A)    AND    IRREGULAR    COLLAR   FACE    (B). 

the  face  plate  held  by  two  V's,  and  drilled  half  from 
one  side  and  half  from  the  other.  The  next  operation 
is  to  face  up  the  sides,  so  that  they  shall  be  plane  and 
parallel  with  each  other,  and  also  square  with  the 
hole.  This  is  always  done  in  the  lathe.  For  this  an 
arbor  chuck  of  some  kind  is  required.  If  the  amateur 
is  possessed  of  an  expanding  mandrel,  all  that  is 
required  is  to  put  on  the  collar,  tighten  it  up,  and 
place  the  mandrel  between  centres,  when  it  may  be 
turned  up  quite  truly  at  once.  If  no  expanding  man- 
drel is  at  hand,  some  other  kind  of  arbor  must  be 


FIG.  23.  —  FRAME  FOR  FRET  OR  SCROLL 
SAW,  WITH  UPPER  PART  MOVABLE. 

used,  or  one  specially  made  for  the  purpose.  Suppose 
we  have  a  drill  chuck,  with  set  screw  for  straight 
shank  drills,  we  might  turn  up  a  rod  to  fit  it,  and 
having  it  firmly  secured  in  the  chuck,  turn  up  a  por- 
tion of  the  right-hand  end  to  fit  the  collar,  and  then 
when  the  collar  was  faced  up  and  roughly  turned  to 
shape,  it  may  be  removed  and  placed  on  its  own  spindle 
to  be  finished.     It  might  be  as  well  to  mention  that 


jTOVING  MOjDELS  FOR  BAZAARS. 


47* 


only  one  face  should  be  turned  at  a  time,  the  collar 
should  be  reversed  on  the  arbor  to  turn  the  other  face, 
and  care  should  be  taken  to  see  that  both  arbor  and 
hole  in  collar  are  clean  and  free  from  chips  or  shavings, 
or  the  turning  up  of  the  faces  will  perhaps  render  them 
more  untrue  than  they  were  at  first. 

Some  amateurs  will  think  this  process  rather  a 
bore  than  otherwise,  but  if  they  wish  to  be  successful 
in  lathe  work  they  must  go  about  their  work  in  a 
proper  manner,  and  follow  a  workmanlike  sequence  in 
all  operations,  and  it  is  well  worth  while,  for  not  only 
will  their  work  look  much  nicer,  but  it  will  also  fit 
much  better.  Practice  in  callipering,  exactitude  of 
centring,  and  careful  chucking,  both  for  truth  and 
security,  are  generally  the  pitfalls  of  the  amateur. 

After  this  long  digression  we  must  hurry  back  to 
the  proper  subject  of  this  paper — viz.,  the  scroll,  or 
fret  saw  to  be  fitted  to  our  Combination  Stand.  As 
our  circular  saw  and  cutters  will  embrace  a  good  deal 
of  work,  we  would  feel  rather  annoyed  if  our  scroll 
saw  was  not  equally  powerful.  It  should  '"swing,"  as 
our  American  cousins  say,  at  least  four  feet  ;  i.e.,  from 
the  saw  to  back  of  frame  should  be  about  two  feet. 
This  will  allow  of  most  of  the  fretwork  or  scroll  sawing, 
which  falls  to  the  lot  of  the  amateur,  to  be  cut  on  it 
without  reversing.  Beyond  four  feet,  except  for  inside 
work,  the  band  saw  will  be  found  the  more  convenient. 

There  are  several  small  machines  at  present  in  the 
market   equally  adapted   to   the  stand,   such   as  the 
Challenge,  Fleetwood,    Rival,    Dexter,  and  Barnes'  ; 
all  those  machines,  in  fact,  which  can  be  separated 
from   their  stand.     Also,  one  like  Bames:,  the  con- 
struction of  which  has  been  described  in  "  Every  Man 
His  Own  Mechanic  "  (pages  299 — 302).     There  is  also 
another  scroll  saw,  which  though  hardly  capable  of 
being  attached  to  our  stand,  is  well  worth  a  descrip- 
tion.    It  is  used  principally  in  wood-working  factories, 
its  capabilities  being  unlimited,  as  the  upper  saw  guide 
is  not  connected  with  the  lower,  but  is  fixed  to  a  bar 
which  is  attached  to  the  ceiling  of  the  shop.     This 
upper  guide  is  bolted  to  a  slide,  which  the  operator  is 
able  to  raise  or  lower  to  suit  saws  of  different  lengths. 
'With  this  saw  all  sorts  of  work   can  be  done,  and 
timber   of  several  inches   in  thickness  swept  out  to 
the  desired  form.     Now  in  a  small  saw  the  main  diffi- 
culty in  adapting  it  to  saws  of  different  lengths  is  in 
the  arrangement  of  the  tension,  the  slide,  so  easy  of 
addition  to  the  larger  machine,  being  out  of  place  in 
the   smaller.      The   tension  on   the    saw   should   be 
constant  ;  that  is,  it  should  be  at  all  times  the  same. 
In  those  machines  which  carry  the  saw  between  two 
arms,  such  as  the  Dexter,  Rodgers,  Rival,  etc.,  or  in 
a  frame,  as  in  Booth's,  the  tension  is  constant,  but  the 
stroke  is  not  always  vertical,  the  saws  swing  slightly 
on  pivots  however,  to  correct  this  fault  as  much  as 


possible.  In  Booth's  machine  the  stroke  is  truly 
vertical,  as  the  whole  frame  moves  up  and  down,  and 
up  to  fifteen  inches  this  machine  is  perfection.  In 
the  larger  sizes  the  writer  has  found  the  frame  vibrates 
too  much  for  delicate  work,  and  the  saws  are  apt  to 
snap  in  consequence.  In  the  Fleetwood,  Challenge, 
etc.,thesaws  move  truly  vertically, but  the  tension  alters 
somewhat,  according  to  the  various  positions  of  the 
stroke  of  the  saw.  This  is  somewhat  remedied  by  the 
addition  of  a  second  spring  on  the  under  saw  bar,  but 
it  does  not  effect  any  material  change. 

The  frame  we  shall  mount  on  our  stand  is  in  form 
somewhat  like  that  of  the  Challenge,  the  main  differ- 
ence being  that  the  upper  part  of  the  frame  is  movable 
— i.e.,  it  can  be  moved  up  and  down  to  allow  of  saws 
of  different  lengths  being  used.  The  method  of 
fastening  it  to  the  platform  is  also  different,  the  hold- 
ing-down bolts  being  put  through  the  lower  arm.  This 
allows  of  its  being  placed  either  above  or  below  the 
platform  or  table  ;  it  is  also  much  larger,  and  the 
spring  for  retaining  the  strain  on  the  saw  is  connected 
with  the  upper  and  not  the  lower  part  of  frame.  The 
form  is  seen  in  Fig.  23,  and  the  pattern  for  casting 
from  will  be  found  quite  within  the  capabilities  of  any 
handy  amateur.  In  case  any  of  our  readers  do  not 
wish  to  go  to  the  trouble  of  making  a  pattern  for 
themselves,  the  casting  in  the  rough,  or  finished,  or 
the  frame  complete,  may  be  obtained  from  Messrs. 
Booth  Brothers,  Dublin,  at  a  moderate  price. 

Another  feature  in  our  frame  not  found  in  any 
other  that  the  writer  knows  of,  is  that  if  bolted  on 
below  the  table,  the  upper  arm  may  be  swung  aside  or 
removed  altogether,  to  allow  of  the  platform  being 
used  for  other  purposes. 

{To  be  continued?) 
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MOVING  MODELS  FOR  BAZAARS,  &e. 

By  DONALD  BEDEt 

— — o 

III,— A  YACHT  IN  FULL  SAIL— DANCING  NIGGERS, 
E  will  now  turn  our  attention  to  the  making 
up  of  an  interesting  model,  "  A  Yacht  in 
Full  Sail,"  which,  if  carefully  done  so  as 
to  produce  the  effect  apparently  of  the 
graceful  motion  of  a  real  yacht,  will  be  a 
source  of  gratification  to  all  who  see  it,  and  conse- 
quently a  source  of  profit  to  the  particular  object  in 
view  at  a  bazaar.  The  size  and  character  of  the 
yacht  or  vessel  must  be  left  as  matters  of  taste  to  the 
constructor,  some  being  content  with  a  mere  cut-out 
picture  of  a  ship  under  a  small  oval  shade,  while  others 
go  in  for  a  clumsy  vessel,  enclosed  in  a  still  clumsier 
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box — the  former  looking 
very  unreal,  the  latter  most 
ungraceful ;  so  I  would  say 
endeavour  to  steer  clear  of 
both  faults,  also  avoid 
crowding  into  the  case 
other  moving  objects,  such 
as  I  saw  a  few  days  ago  in 
a  shop  window.  Under  a 
small  oval  glass  shade  was 
a  moving  picture  model  of 
a  full-rigged  ship  in  full 
sail  on  a  small  sea  of 
about  six  inches  diameter, 
the  coast  of  which  was  a 
railed  fence,  to  the  left  of 
which  the  sails  of  a  wind- 
mill were  in  full  play,  while 
on  the  right,  hanging 
almost  over  the  ship,  a 
watermill  went  swiftly 
round,  a  number  of  gau- 
dily-painted buildings  fill- 
ing up  the  back  space,  a 
mountain  scene  painted  on 
the  glass  completing  the 
picture  ;  every  part 
seemed  cleverly  made 
and  well  finished,  but 
could  anything  be 
more  incongruous 
crowded  up  in  that 
way  ? 

The  use  of  an  oval 
glass  shade  is  most 
appropriate  where  the 
model  is  to  be  an 
ornament,  but  for  the 
reasons  explained  in 
Chapter  I.,  for  bazaar 
purposes  a  case  open 
on  one  side  only  is 
best.  Fig.  8  represents 
a  case  measuring  iS 
inches  by  12  inches  by 
10  inches  deep,  made 
of  i  inch  stuff,  on  the 
inside  back  of  which  is 
pasted  a  suitable  view 
of  a  distant  coast ; 
care  should  be  taken 
that  the  view  is  one  in 
which  nothing  but  sea 
is  shown,  except  in  the 
background,    so    that 


FIG.   13. — DANCING  NIGGERS. — CASE  COMPLETE. 


MOVING  MODEL  OF  YACHT  IN  CASF,  COMPLETE. 


the  effect  may  be  as  natural 
as  possible.  The  yacht  was 
bought  ready  made  at  the 
Lowther  Arcade,  price  2s. ; 
assuming  the  case  to  be 
made  up  and  the  yacht 
ready,  the  amateur  will  re- 
quire, as  before,  an  eight- 
day  time-piece  movement, 
a  few  Venetian  blind  pulleys 
about  1  inch  diameter,  and 
sundry  pieces  of  brass  wire, 
say  of  the  thickness  known 
as  No.  16.  Fig.  9  shows  the 
front  view  of  the  mechanism 
when  completed,  Fig.  10 
the  end  view  of  the  same, 
which  the  reader  will  please 
carefully  examine  before 
attempting  the  alteration 
of  the  clockwork. 

As  in  Chapter  I.,  page 
424,  Vol.  II.,  we  shall  re- 
quire to  make  sundry  alter- 
ations therein,  but  in  this 
case  we  shall  not  require  to 
solder  the  hour  and 
minute  spindles  to- 
gether, instead  of  which 
the  minute  spindle  is 
to  be  made  rigid  with 
the  other  part  of  the 
works  by  soldering  a 
little  further  on,  near 
the  back-plate  —  that 
is,  solder  the  spindle 
and  small  cog  wheel 
together  ;  the  reason 
of  this  being  that  we 
shall  want  to  use  the 
hour  spindle  as  the 
basis  of  the  stopping 
gear,  with  this  model 
(the  method  of  which 
will  be  explained 
II  further  on).  Now, 
II  presuming  that  the 
||  amateur  has  every- 
!  I  thing  ready,  we  will 
proceed  to  fix  up  the 
apparatus,  the  princi- 
ple upon  which  the 
natural  motion  of  a 
yacht  upon  the  sea  is 
imitated  by  the  clock- 
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work,  will,  I  trust,  be  perfectly  clear  upon  the  face  of 
the  illustration,  Fig.  9.  It  will  be  seen  that  the  hull  of 
the  yacht  is  fitted  with  two  plates  F,  F,  at  bow  and 
stem,  and  is 
also  centred 
in  like  man- 
ner at  C,  rid- 
ing as  it  were 
at  N.  These 
connections 
are  made  to 
work  freely 
so  as  to  form 
universal 
joints ;  upon 
the  hull  of 
the  yacht  is 
f  a  s  t  e  n  e  d, 
either  by  glue 
or  small 
tacks,  some 
thin  woven 
silk  called 
Persian,  dark 


should  be  put  in 
process  of  taking 
simple  one.     Next 


FIG.  9.— FRONT  VIEW  OF  MECHANISM  OF  YACHT, 


with  the  screws,  thus  rendering  the 
out  for  alteration  or  adjustment  a 
fasten  some  cross-pieces  of  wood 
inside  the 
case  to  carry 
the  clock- 
work, etc., 
then  fasten 
the  clock- 
work in  the 
position,  as 
shown  in  Fig. 
9,  that  is  so 
that  the  point 
Fisinadirect 
line  with  the 
peg  on  the 
pulley  wheel 
B  ;  the  said 
pulley  wheel 
being  an  or- 
dinary Vene- 
tian blind 
wheel,      and 
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FIG.  12.  —  STARTING  AND 
STOPPING  MECHANISM, 
SHOWING  THE  DETAILS 
OMITTED  IN   FIG.    9. 


FIG.  10. — END  VIEW  OF  MECHANISM  OF  YACHT, 
SHOWING   ROLLING   BARK. 


FIG.  14. — OUTLINE  OF  CLOCK  PLATE  AND  POSITION  OF  PULLEY 
DRIVING  AND  WORKING  FIGURES  (DANCING  NIGGERS). 

green  or  "  undecided "  blue,  crumpled  up  so  as  to 
imitate  waves,  and  touched  on  the  wave  crests  with 
white  paint,  but  it  is  as  well  not  to  do  this  operation, 
including  any  interior  addition  that  taste  may  suggest, 
before  fixing  and  connecting  the  mechanism,  which 


FIG.  15.  — DIAGRAM  SHOWING  ARRANGEMENT 
OF  WIRES  ON  REVERSE  SIDE  AND  PIN  OF 
PULLEY   (DANCING   NIGGERS). 


Oc 


fixed  on  to  the  minute  spindle  of  a  clock,  and  has  a 
peg  formed  by  screwing  in  §  inch  brass  screw, 
leaving  the  head  projecting.  This  pulley  is  connected 
by  a  cord  to  another  pulley  b',  of  the  same  size,  and 
under  the  other  point  F.  These  pulleys  are  connected 


474 


MOVING  MODELS  FOR  BAZAARS. 


to  the  points  F,  F  by  wires  loosely  held  in  their  connec- 
tion, sufficiently  so  to  render  the  play  of  the  yacht  up 
and  down  quite  perceptible.  The  bar  O  and  weight  D  is 
for  the  purpose  of  balancing  the  weight  of  the  yacht,  thus 
the  screw  at  N  must  not  be  too  loose,  or  the  balance 
will  be  untrue,  nor  too  tight  or  it  will  stop  the  clock- 
work. A  further  connection  is  also  made  as  shown 
in  Fig.  10,  a  piece  of  wire  K  being  fitted  through  the 
keel,  and  made  tight,  is  fastened  to  the  back  of  the 
case,  and  serves  to  keep  the  ship  in  place  as  well  as 
to  assist  in  a  rolling  motion.  The  pitching  of  the  ship 
can  be  made  moie  or  less,  by  placing  the  pegs  on 
pulleys  farther  from  centre  or  nearer,  this  being  quite 
a  matter  of  taste  ;  the  spring  now  being  wound  up  and 
let  go,  the  ship  will  probably  go  off  as  if  in  a  violent 
gale,  the  pitching,  tossing,  and  rolling  getting  feebler, 
until  at  last,  the  spring  having  run  down,  it  stops 
altogether. 

I  have  thus  far  purposely  omitted  two  important 
pieces  of  mechanism — viz.,  the  "fly,"  and  the  stopping 
and  starting  motion  ;  thinking  that  in  all  probability 
their  introduction  before  this  point  would  make  the 
apparatus  appear  complicated  to  the  amateur  who 
attempts  this  kind  of  work  for  the  first  time,  but 
having  got  thus  far  the  amateur  will  have  succeeded 
in  making  the  apparatus  work,  he  only  needs  now  to 
control  it,  and  the  need  of  this  control  will  make  it 
better  understood  ;  thus  we  will  disconnect  the  me- 
chanism, undo  the  left  hand  lower  nut  on  clock  plate, 
prise  up  the  plate,  and  take  out  the  fourth  wheel  from 
near  the  point  R,  and  fit  on  it  a  pulley  of  the  same  kind 
and  size  as  previously  mentioned,  which  can  be  readily 
done  thus  :  make  a  small  hole  close  to  centre  the  size 
of  the  wire  in  use  ;  solder  about  J  inch  of  the  wire  on 
to  the  spindle  and  slide  the  wheel  over  the  two,  the 
wheel  will  thus  be  "  keyed  "  on,  as  shown  in  Fig.  1 1  ; 
return  it  to  its  place,  and  tighten  up  the  clock  plate  to 
its  position  ;  a  smaller  pulley  is  then  to  be  fixed,  as  at 
E,  working  on  a  stud  pin,  to  which  pulley  is  attached 
by  soldar,  a  strip  of  tin  or  zinc;  the  larger  the  strip 
or  "  fly,"  the  slower  the  speed,  because  the  flat  surface 
striking  the  atmosphere  finds  a  certain  amount  of 
resistance ;  it  is  better  to  put  on  a  much  larger  strip 
than  is  wanted  at  first,  then  when  everything  is  in 
order  cut  pieces  off  at  each  end  until  the  speed  is 
sufficient. 

Now  as  we  started  with  [the  view  of  making  the 
model  a  paying  concern,  we  want  the  contrivance 
which  will  stop  the  motion  of  the  ship  until  a  coin  is 
dropped  in  the  aperture.  Fig.  12,  I  hope,  clearly 
shows  the  method  of  this,  which  is  somewhat  similar 
to  that  described  page  424,  Vol.  II.  ;  but  as  we  require 
to  use  for  the  present  about  six  revolutions  of  the 
minute  spindle,  it  is  clear  that  we  cannot  use  that  as 
before  ;  we  can,  however,  use  the  hour  spindle,  so  that 


we  want  to  fix  upon  that  another  plain  wheel  A,  a 
2  inch  wooden  pulley  will  do,  or  a  flat  circle  of  brass 
cut  true,  which  can  be  fixed  as  before  shown,  Fig.  6, 
and  must  have  two  nicks  or  slits  cut  in  its  rim 
opposite  each  other,  about  §  inch  deep,  straight  clean 
cuts  with  a  small  tooth  saw.  The  coin-lever,  B,  Fig.  1 2,  is 
attached  to  a  cross-piece,  D,  soldered  to  frame,  and  is 
provided  with  a  piece  of  sheet  brass  to  fit  this  slit, 
which  drops  in  when  at  rest,  causing  its  extreme  end 
to  fall  on  to  the  escapement  wheel  C,  where  the 
slightest  obstruction  soon  stops  the  works,  then  when 
a  coin  falls  on  the  lever,  the  wheel  is  again  released, 
motion  continuing  until  the  other  slit  arrives  under 
the  drop  of  the  lever,  and  so  on.  It  is  most  important 
that  all  the  connection  and  joints,  together  with  the 
balancing  of  the  ship  should  be  true,  or  a  cranky  irre- 
gular motion  is  the  result. 

Fig.  13  represents  a  model  of  the  kind  (Dancing 
Niggers),  which  is  sure  to  receive  a  considerable 
amount  of  attention  at  bazaars,  etc.,  and  while 
affording  much  amusement,  is  very  easy  to  make 
up.  The  "  niggers "  in  the  sketch  are  about  one- 
third  of  the  actual  size  of  the  original,  which 
I  made  up  ;  they  are  very  easily  obtained,  being 
simply  coloured  relief  scraps,  and  cost  only  one 
penny  the  pair.  They  attracted  my  attention  in 
a  stationers  window,  and  upon  going  in  I  saw 
many  other  subjects,  which,  with  a  little  ingenuity, 
could  be  made  up  into  interesting  moving  figures, 
concerning  which  instruction  will  be  probably  given 
in  future  articles.  The  case,  Fig.  13,  measures  9  inches 
high  by  7  inches  wide  by  4}-  inches  deep,  the  back 
forming  a  hinged  door,  with  lock  and  key  ;  the  front 
is  of  one  piece  of  glass,  and  about  li  inch  from 
front  inside  is  a  white  cardboard,  forming  the  back- 
ground, which  may  be  either  left  plain  or  sketched  as 
a  street  view  ;  platform,  etc.,  according  to  taste.  Of 
course,  the  scrap  figures  referred  to  will  require  a  little 
manipulation  before  mounting  ;  that  is  to  say,  both 
legs  of  the  right  hand  figure  will  have  to  be  cut  off 
and  jointed  at  the  knees,  and  jointed  again  to  the 
body,  so  that  they  can  move  freely.  Only  one  leg  of 
the  banjo  man  need  be  removed  from  the  body,  and 
will  not  require  jointing  at  the  knee,  but  will  work 
from  the  body  ;  this  figure  is  fixed  a  short  distance 
in  front  of  the  background,  the  leg  being  joined  to  the 
body  and  working  on  a  small  pin  ;  it  also  has  a  piece 
of  cardboard  extending  behind  the  body  about  4  an 
inch  longer  than  leg,  which  forms  a  lever  by  which  it 
is  worked  up  and  down,  this  lever  being  in  communi- 
cation with  the  clockwork  through  a  curved  slit  in  the 
background.  The  right  hand  figure,  instead  of  being 
fixed  to  the  cardboard,  is  held  direct  on  the  clockwork, 
through  a  straight  slit  about  2  inches  long,  and  is  so 
adjusted  that  the  feet  touch  the  platform,  and  bend 
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the  leg  up  when  working.  Both  figures  should  be 
strengthened  with  a  small  length  of  wood  or  thick 
cardboard,  glued  on  the  back  of  each  ;  the  arrange- 
ment for  working  will  be  understood  from  a  reference 
to  Fig.  14.  In  this  case,  as  there  is  a  very  little  work 
to  be  done,  a  thirty  hour  movement  will  be  sufficient, 
and  will  cost  (including  case  complete,  which  can  be 
turned  to  some  useful  purpose  afterwards)  about  three 
shillings.  As  in  the  former  cases,  remove  the  escape- 
ment and  solder  the  parts  as  described  in  the  Yacht 
model.  We  now  require  to  insert  a  pulley  A,  on  the 
fourth  wheel,  as  in  the  former  model ;  this  in  its  turn 
being  connected  with  the  large  double  pulley  B ;  this 
wheel  has  a  pin  on  the  other  side,  to  which  the  dancing 
figure  is  attached  by  means  of  a  wire  securely  fastened 
to  the  body  thereof  ;  thus  when  the  clock  is  in  motion 
a  rapid  vertical  motion  is  given  to  the  wire,  which 
slides  up  and  down  the  slit  in  the  cardboard,  and  to 
the  wire  rod  which  is  attached  to  the  body  is  soldered 
a  short  drop  piece  c,  as  in  Fig.  15,  forming,  as  it 
wrere,  a  pendulum,  causing  the  body  to  sway  back- 
wards and  forwards.  The  length  of  this  drop  piece 
determines  also  the  speed  of  the  swaying  A  fly  is 
needed,  as  before,  to  check  the  clockwork.  The 
stopping  and  starting  motion  is  exactly  the  same  as 
in  Fig.  12,  but  the  number  of  slits  in  the  stopping 
pulley  may  be  increased  according  to  the  length  of 
time  it  is  intended  to  run  for  a  penny. 

In  conclusion,  I  may  point  out  that  the  same 
simple  principle  of  action  underlies  most  of  these 
models,  and  that  any  amateur  model-maker  may,  by 
the  exercise  of  the  faculty  of  contrivance,  make  almost 
endless  modifications  and  additions  thereto,  and  thence 
proceed  to  inventions  of  more  practical  value  and 
utility. 

-$-         — 

LATHE-BUILDING  FOR  AMATEURS. 

By  JAMES  LUKIX. 

IX,— CHUCKS  OF  METAL, 
IF  it  were  not  that  the  amateur  is  certain 
to  take  a  turn  now  and  then  at  metal 
turning,  wooden  chucks  would  serve  his 
purpose  very  well,  and  save  money  and 
trouble.  If  a  visit  is  paid  to  a  wood 
turner's  shop,  the  chances  are  that  not  an  iron  chuck 
will  be  visible,  or  at  most,  one  with  a  taper  screw  for 
holding  short  pieces  of  wood.  Even  a  brass  turner  a 
few  years  ago  was  content  to  use  wooden  cup  chucks 
of  various  sizes  into  which,  when  hollowed  to  the 
required  size,  his  work  was  driven.  But  of  late  years 
a  hundred  lathes  may  be  found  where  a  dozen  used 
to  exist,  and  metal  chucks  are  far  more  used  than  they 
usf-d  to  be.     In  addition  to  their  being  more  generally 


sold  as  necessary  parts  of  a  lathe  outfit,  a  great  many 
lathe  makers  have  adopted  the  wise  and  liberal  policy 
of  supplying  amateurs  with  castings,  so  that  now 
patterns  are  not  requisite,  which  used  to  cost  amateurs 
a  great  deal  of  trouble,  and  as  usually  constructed 
must  have  cost  moulders  a  good  deal  more.  Of  iron 
or  metal  chucks,  those  which  first  claim  attention  are 
the  bell  chuck  with  six  or  eight  radial  screws  in  two 
planes,  the  face  plate,  and  the  taper  screw  chuck,  to 
which  must  be  added  the  carrier  chuck,  always  used 
for  bars  of  metal  requiring  support  at  both  ends. 

The  bell  chuck  is  of  iron — sometimes  of  gun  metal 
for  appearance'  sake  only,  and  at  much  greater  cost. 
It  is  a  cup  chuck  cast  hollow.  The  first  part  of  the 
job  consists  in  boring,  facing,  and  tapping  it.  After 
trimming,  if  necessary,  with  the  file,  the  chuck  is 
mounted  with  what  will  be  its  outer  edge  downwards 
on  a  face  plate  ;  or  it  is  held  in  a  grip  chuck  ;  or  if 
necessary,  for  lack  of  these,  it  is  driven  on  outside  a 
wooden  one,  and  it  may  very  well  be  turned  and  fitted 
in  this  rough  and  ready  way.  It  is  then  faced,  boredi 
and  screwed.  Except  to  improve  the  appearance, 
there  is  no  need  to  turn  the  inside  of  cup  and  bell 
chucks,  and  the  former  will  hold  better  in  the  rougln 
while  all  the  hold  of  the  bell  chuck  is  obtained  by  the 
grip  of  the  screws.  The  outside  of  all  should,  how- 
ever, be  turned  clean,  and  the  inside  is  generally 
turned.  After  fitting  the  bell  chuck  on  the  mandrel, 
two  lines  are  to  be  marked  on  it  with  a  graver  while 
it  is  running  in  the  lathe  to  mark  the  position  of  the 
screws.  One  of  these  should  be  tolerably  near  the 
edge,  the  other  about  two  inches  from  it,  the  distance 
depending  upon  the  depth  of  the  chuck.  Of  course,  in 
a  small  one,  even  two  inches  may  be  too  far  apart  ; 
while  in  a  large  one  a  distance  of  three  would  be 
better,  as  it  would  secure  a  rod  of  iron  more  perfectly- 
To  divide  the  chuck  in  the  other  direction  a  division 
plate  and  index  is  of  course  preferable,  the  top  of  a 
T-rest  serving  as  a  ruler,  but  if  there  is  no  such  divi- 
sion plate  it  must  be  done  in  any  other  feasible  way. 
For  a  six-screw  chuck,  i.e.,  three  screws  in  each  plane, 
a  pair  of  compasses  set  to  a  diameter  will  step  it 
exactly  ;  or,  if  this  is  found  difficult,  let  the  distance 
be  thus  stepped  on  a  strip  of  paper  which  if  cut  off  at 
the  mark  will  just  wrap  round  the  chuck,  and  can  be 
pasted  on  and  the  marks  transferred  to  the  metal  by 
a  finely  pointed  punch.  It  is  of  great  importance  that 
the  screws  stand  radially  so  as  to  meet  on  the  axial 
line.  If  they  do  not  point  thus  to  a  common  centre 
they  will  be  bent  by  the  pressure,  and  will  not  hold 
securely.  Happily,  this  is  easy  to  manage  if  the 
holes  are  drilled  with  a  drill  running  truly  in  the  lathe, 
only  if  it  is  a  six-screw  chuck  with  three  radial  screws 
in  each  plane,  you  must  mark  six  points,  because  you 
must  put  one  point  on  the  back  centre   while  drilling 
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the  opposite  one.  If  you 
only  mark  three  there  will 
be  no  such  opposite  point. 
I  need  hardly  say  that  if 
the  compasses  are  set  to 
the  distance  of  a  radius, 
the  six  points  can  be 
thus  stepped  and  marked. 
After  the  punch  has 
marked  the  site  of  each 
hole,  the  marks  should 
be  deepened  by  another 
punch  so  as  to  secure  per- 
fectly the  accurate  start 
of  the  drill,  and  also  to 
prevent  the  possibility  of 
the  back  centre  slipping 
out  of  the  opposite  hole. 
Care  in  these  matters  will 
render  the  job  fairly  easy 
and  certain  of  success. 
Fig.  39  is  a  sectional 
view  of  such  a  bell  chuck 
with  eight  screws.  It  will 
be  seen  that  any  screw  B 
will  project  considerably 
when  drawn  back,  and 
thus  become  a  veritable 


FIG.  40. — BELL  CHUCK  WITH  GUARD  PLATE. 


knuckleduster.  In  the  section  beside  it  is  another 
way  of  disposing  of  the  screws.  Instead  of  the  wall 
of  the  chuck  ending  at  a  b,  it  is  made  of  twice  the 
thickness  c  d,  and  half  the  depth  of  the  screw  hole  is 
countersunk  by  a  pin  drill  so  as  to  form  a  recess  in 
which  the  screw  can  lie.  The  screw  is  made  with  a 
squared  head,  and  is  used  with  a  box  key,  which  fits  over 
it  and  descends  into 
the  countersunk  half 
of  the  hole.  If  such 
a  chuck  is  3  inches 
diameter,  with  a 
bore  of  1  inch,  and 
the  holes  are  counter- 
sunk half  an  inch 
deep,  it  will  be  found 
that  the  screws  need 
not  project  at  all. 
No  bell  chuck  of  cast 
iron  must  have  thin 
walls,  or  the  chuck 
will  soon  burst  under 
the  strain  of  the 
screws.  The  safer 
plan  is  to  shrink  on 
a  couple  of  wrought 
iron  rings ;    and  as 


cast  iron  when  tapped 
with  a  screw  thread  is 
apt  to  crumble  or  chip, 
especially  if  the  thread 
is  at  all  fine,  it  is  as  well 
to  cut  the  thread  in  the 
wrought  iron  hoops,  or 
to  have  the  walls  thick 
as  just  described.  In 
Fig.  40  is  shown  another 
simple  contrivance  to 
protect  the  knuckles — a 
plate  of  stout  tin,  or  sheet 
iron,  or  steel,  is  cut  out 
to  fit  on  a  rebate  turned 
in  the  edge  of  the  chuck, 
and  the  plate  is  made 
sufficiently  large  to  clear 
the  screw  heads  when 
drawn  out  as  far  as  they 
are  likely  to  go.  Three  or 
four  small  screws  secure 
the  plate  to  the  chuck. 
It  is  not  necessary  to 
turn  over  the  edge  of  the 
plate,  as  the  hand  touch- 
ing it  will  be  the  signal 
of  danger,  and  this  simple 
expedient  will  be  found  to  secure  the  hand  completely 
from  accident.  Of  course,  care  must  be  taken  not  to 
let  the  plate  itself  have  a  cutting  edge.  It  should  be 
finished  with  a  file,  and  burnished  afterwards  and  care- 
fully kept  from  notches,  or  a  severe  cut  may  result. 
This  is  an  old-fashioned  chuck,  but  one  of  great  and 
extensive  use.     The  self-centring  American  ones,  with 

some  few  exceptions, 
are  not  reliable,  and 
are  expensive.  The 
bell  chuck  is  cheap 
and  easy  to  make, 
and  castings  can 
be  had  at  Taylor's 
and  elsewhere.  The 
screws  should  be  of 
steel  and  hardened 
at  the  ends,  so  as  not 
to  get  burred  up  by 
their  pressure  upon 
the  work.  It  must 
not  be  forgotten 
in  planning  the 
chuck  for  the  three- 
inch  lathe,  which 
is  supposed  to  be 
under    construction. 


fig.  39. 
bell  chuck 
in  section. 
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that  a  six-inch  one  cannot  be  used,  as  we  must  leave 
ample  room  for  the  projecting  heads  of  the  screws. 
The  largest  size  must  not  be  over  3  inches  outside 
diameter  ;  with  walls  f  inch  thick,  the  screws  will  be 
2  inches  long,  including  capstan  heads,  and  will 
then  just  meet  at  the  centre.  When  drawn  back  they 
will  be  compassed  by  a 
circle  5  in.  diameter,  and 
clear  well.  But  I  should 
also  have  one  much 
smaller  to  hold  drills 
and  rods  of  metal.  A 
two  inch  one  will  be 
found  very  handy  with 
a  bore  of  §  inch.  The 
walls  will  be  4  in.  and  also 
the  screws.  The  depth 
of  the  chuck  inside  may 
be  i£  inch,  the  screws 
,s5  inch  diameter,  their 
centres  A  inch  apart. 
Such  a  chuck  will  be  in 
constant  requisition, 
and  will  serve  for  a 
great  many  purposes, 
especially  for  turning 
rods  of  iron  or  brass 
to  make  screws  and 
small  bolts.  After  a  little 
practice  it  will  be  found 
very  easy  to  centre  such 
work  truly.  We  now 
come  to  the  face  plate, 
Fig.  41,  of  cast  iron. 
This  must  be  mounted 
on  a  similar  one  in  a 
five-inch  lathe  with 
back  gear,  and  turned 
p  true  with  a  slide 
rest  at  the  back  of  the 
boss,  and  also  bored 
and  screwed  as  before. 
It  must  then  be  mounted 
on  a  false  nose  or  chuck 
whose  screw  is  a  coun- 
terpart of  its  own  man- 
drel, and  the  face  turned 
and  the  edge  as  well.  It  has  then  to  be  transferred  to 
its  own  mandrel,  on  which  it  is  only  likely  to  run 
tolerably  true,  but  having  had  the  skin  of  the  casting 
turned  off  and  thefacebroughtto  atolerably  fair  surface, 
less  will  remain  to  be  done  on  its  own  mandrel.  Even 
with  the  slowest  motion  that  can  be  given,  and  with 
the  help  of  a  slide  rest,  a  six-inch  plate  will  be  a  tough 
job.     But  all  chucks  must  be  finished  on  their  own 


fig.  41. 


mandrel,  or  they  will  not  be  true  ;  and  a  face  plate 
must  run  perfectly  true,  or  it  will  be  useless.  The  plate 
is  cast  with  six  or  eight  slots,  and  is  often  drilled  in 
addition.  In  use  the  work  is  laid  flat  upon  it  and 
secured  with  clamps,  of  which  a  few  varieties  are 
shown  here.  A  is  the  face  of  the  chuck;  B,  aside  view;  c, 

a  flat  plate  of  iron,  form- 
ing with  two  bolts  an 
efficient  clamp  for  many 
kinds  of  work;  D  is  a  pop- 
pit  clamp  holding  the 
work  by  its  edge  while 
it  is  itself  attached  to 
the  face  plate  by  a  nut 
(it  is  filed  square  just 
under  the  head  to  fit  the 
slot  in  the  plate)  ;  E  is 
a  plain  hook-shaped 
rlarr.p  for  the  same  pur- 
pose (of  course  there 
are  three  or  four  used  at 
the  same  time);  F  is  a 
more  complete  and  ex- 
cellent arrangement.  A 
small  plate  a,  either 
quite  flat  or  shaped  at  top 
as  shown,  is  held  down 
to  b  by  a  bolt  c  passing 
through  its  central  hole. 
The  work  is  placed  at  d, 
and  the  nut  of  the  bolt 
tightened  upon  it.  A 
turn  is  then  given  to  the 
small  screw,  which  has 
the  effect  of  forcibly 
depressing  the  opposite 
end  and  causing  it  to 
hold  the  work  very- 
securely.  Without  this 
second  screw  the  plate 
has  a  tendency  to  take  a 
sloping  position,  which 
prevents  it  from  taking 
so  sure  a  hold.  The 
small  plates  when  pur- 
chased are  generally  of 
iron  or  steel,  forged 
between  dies  and  then  turned  and  filed.  Cast 
iron  is  apt  to  break  under  pressure.  Home-made 
ones  will  do  just  as  well,  and  may  be  mere  plain  bits 
of  iron  §  to  i  an  inch  thick,  filed  true  below  and 
shaped  to  suit  the  taste  ;  a  few  strokes  of  a  three- 
square  file  below  will  prevent  it  from  slipping,  and  it 
should  be  case  hardened,  although  it  will  do  without. 
(To  be  continued.') 
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THE  SCIENCE  AND  ART  OF  PIANOFORTE 
TUNING. 

By  W.  WELLINGTON  CONOLLT. 


Ill,— NATURAL  AND  TEMPERED  SCALES  FOR  THE 
MONOCHDRD. 
1HE  following  Tables  show  the  exact 
extent  to  which  tempering  must  be 
carried  to  produce  its  proper  effect. 
From  Table  I.  we  can  now  best 
appreciate  why  the  fourth  and  fifth 
are  such  valuable  intervals  in  tuning.  In  the  case 
of  the  minor  third  there  is  required  a  flatness 
of  about  nine  vibrations  in  the  thousand.  The 
major  third  is  sharpened  to  the  extent  of  about 
eight  vibrations  in  a  thousand.  The  fifth,  however, 
is  flattened  only  just  over  one  vibration  in  a  thou- 
sand, while  the  fourth  is  sharpened  barely  one 
vibration  in  the  same  number.  The  temperament  of 
the  fourth  is  slightly  less  than  that  of  the  fifth  ;  but 
nature  has  ordained  that  the  consonance  of  the  fifth  is 
more  readily  appreciated  than  that  of  the  fourth,  and 
therefore  the  former  has  become  next  to  the  octave, 
which  is  absolutely  perfect,  the  leading  interval  in 
tuning.  How  this  works  practically  we  shall  see  in 
the  next  article,  which  will  bring  this  series  of  papers 
to  a  conclusion. 

TABLE  I. 

Comparison  of  the  ratios  of  the  Natural  and  Tempered 
Sounds. 
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TABLE  II. 

Showing  the  actual  Number  of  Vibrations  in  a  Second 
producing  the  Natural  and  Tempered  Sounds. 
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TABLE  III. 

Showing  the  Proportions  of  a  Cord  of  36  inches 
required  to  produce  the  Natural  and  Tempered 
Sounds. 
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I  No.  of  Parts  of  a  j  No.  of  parts  of  a 
Cord  of  36  inches  |  Cord  of  36  inches, 
divided  into  ,"„  in.  divided  into  „',  in. 
to  produce  Natu-  [  to  produce  Tem- 
ral  Sound.  !  pe'ed  Sound. 


360 
3455 
337h 
320 

3o7j 

300 

2S8 

28  I  j 
276i 

270 
256 

250 

240 

230! 

22  ^ 

2l6 

207A 

200 

192 

187  J 

l84i 

180 


1 1  52 

1087^ 

10263- 

968J 

9144 

863  | 

814? 
76Sf 

72  5-1 
68  5 
646! 

61O5- 

576 


Tempered 
Sounds. 


C  B,; 

C5   Dg 

D 
DS  Eg 
E      Fg 
F      EJ 

Ffi    Gg 

G 
Gjf   Ag 

A 

A5   Bg 

B     C'g 
C«     BS 


THE  SCIENCE  AND  ART  OF  PIANOFORTE  TUNING. 


479 


55.  The  accompanying  diagram,  which  is  drawn  in 
full  size,  shows  the  manner  in  which  the  information 
which  is  given  in  Table  1 1 1., 
and  which  is  obtained  from 
Table  II.  is  rendered  appli- 
cable on  the  monochord.  A 
strip  of  paper  1  yard  long 
and  about  3  inches  wide  is 
divided  into  two  equal  parts 
by  a  straight  line  running 
down  its  entire  length.  This 
line  corresponds  to  the 
chord  directly  under  which 
it  is  to  lie  when  the  paper 
is  pasted  on  ;  midway 
between  the  ends  a  thick 
line  is  drawn.  All  lines 
drawn  across  the  long  line 
must  cut  it  at  right  angles. 
The  line  on  one-half  of 
the  paper  is  divided  into 
1S0  parts,  or  10  divisions 
to  the  inch.  Any  ordinary 
mathematical  rule  is  en- 
graved with  this  scale,  or 
the  divisions  may  easily  be 
made  by  the  help  of  a  pair 
of  compasses.  The  other 
half  is  divided  into  576 
parts,  or  32  to  the  inch.  It 
will  be  found  convenient  to 
have  the  length  of  these 
dividing  lines  less  than  the 
width  of  the  bridge  at  its 
feet.  Every  5th  or  10th 
line  should  then  be  marked 
with  its  proper  figure.  As 
the  long  middle  line  is  the 
same  in  length  as  the  whole 
chord  giving  C,  the  figures 
at  either  end  will  be  the 
higher  extreme  ones — viz., 
360  and  1 1 52,  and  the  num- 
bers will  decrease  towards 
the  halfway  line  which  re- 
presents both  180  and  576. 
Xow  find  at  which  line  or 
between  which  lines  the 
bridge  should  stand  to 
produce  any  of  the  given 
sounds  between  C  and  C ' 
— say  C2  ;  find  the  number 
standing  opposite  its  name  in  Table  III. 
find  against  C;  in  the  natural  scale  345§- 
lines  345  and  346  in  the  "natural 


FIG.     IO.— DIAGRAM    SHOWING    MANNER    IN    WHICH 
MONOCHORD   SHOULD   BE    "SET  OUT." 


Here  we 

Between 

half  of  the  paper, 


and  rather  nearer  the  latter  than  the  former  draw  a  line 
projecting  about  \  inch  beyond  the  feet  of  the  bridge. 
The  toes  of  the  bridge 
should  rest  on  this  line. 
The  bridge  being  fixed  so 
as  to  stand  perpendicularly 
the  length  of  chord  between 
it  and  the  more  distant 
end  of  the  monochord  will 
give  the  natural  sound  of 
Cfi.  Similarly  if  the  bridge 
is  stood  on  a  line  drawn 
half-way  between  10S7  and 
10S8  in  the  "Tempered" 
half  of  the  paper,  the  chord 
between  it  and  the  more 
distant  end  of  the  instru- 
ment will  give  the  tempered 
C'S  ;  and  so  on. 

56.  I  have  dealt  in  great 
detail,  some  may  think 
in  too  great  detail,  with 
this  question  of  the  exact 
extent  to  which  tempering 
is  to  be  carried,  and  the 
mode  of  determining  this 
extent,  but,  inasmuch  as  in 
some  works  professing  to 
be  guides  on  this  subject, 
the  directions  are  very  im- 
perfect or  vague,  not  to 
say  actually  misleading,  it 
seemed  to  me  that  no  other 
than  the  most  definite  in- 
structions could  be  satis- 
factory. It  will  be  found 
that  with  the  explanation 
and  Tables  now  given,  it 
can  be  ascertained  to  the 
greatest  degree  of  nicety 
whether  or  not  any  string 
of  the  piano  gives  its 
proper  sound.  The  assist- 
ance which  the  monochord 
used  with  these  Tables 
affords  to  the  amateur 
pianoforte  tuner,  will  at 
the  outset  be  invaluable  to 
him,  and  I  trust  that  both 
combined  will  not  alto- 
gether prove  useless  even 
to  professional  tuners. 
In  the  next  and  concluding  paper  the  practical 
part  of  tuning  will  be  fully  dealt  with. 
(  To  be  continued.) 
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SUBSTITUTE  FOR  OVERHEAD  MOTION 
FOR  LATHE. 

By  L.  HOUGHTON. 

» 

HE  overhead  motion  is  generally  used  for 

driving  revolving  cutters  connected  with 

the    slide-rest,    but     by    the     following 

arrangement    the     ordinary    back  gear 

lathe,  with  the  slide  rest,  may  be  made 

to  take  the  place  of  a  screw-cutting  one,  for  short 

screws  ;   or   even   with   a  little   care    and   skill,   any 

length  that  will  go  between  the  centres  may  be  cut. 

It  must  be  premised  that  the  necessary  calcula- 
tions for  the  change  wheels  will  be  facilitated  if  the 
speed   of  the  work  and  of  the   crank-shaft  are   the 
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FIG.  I.  —  STANDARDS 
ON  BACK  BENCH  Of 
LATHE. 

1,  Front  Elevation. 

2,  Side  Elevation. 

3,  Plan  of  Top. 
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FIG.  2. — SHAFTING  WITH  WASHERS  a,  L  WITH  SECTION. 
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IIG.     3. — SHAFTING    HALVED    TOGETHER,     WITH    SECTION 
SHOWING  GROOVE,    ETC. 


I  o 


FIG.  4, — SHAFTING  SCREWED  INTO  FERULE,  WITH  SECTION. 
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FIG.  5.  —  TIGHTENING 
PULLEY  FOR  SCREW- 
DRIVING   BELT. 

i,  Front  Elevation. 

2,  Side  Elevation. 

3,  Plan. 
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FIG.  7.— ARRANGEMENT  FOR  EXPANSION  OF  BAND. 


FIG.  6. — ENLARGED  DETAIL  OF  ABOVE. 

same  (or  at  any  rate,  simple  multiples  of  each  other); 
and  it  is  on  the  supposition  that  it  is  so  that  the  fol- 
lowing arrangement  is  made,  thus  : — The  fly-wheel  is 
1  foot  ioi  inches  in  diameter,  and  the  pulley  on  the 
mandrel  is  2J  inches,  which  is  as  nine  to  one.  The 
spur  pinion  on  the  mandrel  is  2  inches,  and  the 
wheel  on  the  back  gear  6  inches,  which  reduces  the 
speed  of  the  back  spindle  to  nine  to  three,  and  the 
pinion  of  2  inches  on  the  back  gear,  working  into 
front  wheel  of  6  inches,  further  reduces  the  speed  to 
nine  to  nine,  or  one  revolution  of  crank-shaft  to  one  of 
the  mandrel  and  the  driving  wheel  (for  overhead 
motion)  on  crank-shaft,  being  6  inches  diameter,  and 
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the  driven  on  the  overhead  motion  being  also  6  inches, 
the  revolutions  of  the  crank-shaft  and  of  the  work 
are  equal. 

It  is  evident  that  if  the  wheel  on  the  screw  of  the 
slide-rest  and  the  wheel  on  the  overhead  or  back 
motion  are  of  the  same  diameter,  the  screw  between 
the  centre  will  be  of  the  same  pitch  as  that  in  the 


3* 


reference  to  the  table,  that  the  diameters  of  the  wheels 
are  so  many  units,  each  unit  representing  |th  of  an 
inch.  The  unit  may  be  increased,  but  any  reduction 
would  render  the  wheels  too  small. 

Having,  I  hope,  made  the  action  clear,  I  will 
proceed  to  consider  the  construction.  Two  standards 
(Fig.  1)  must  be  first  made;  they  should  be  firmly 


FIG.  8. — DIAGRAM  EXHIBITING  SUBSTITUTE 
FOR  OVERHEAD  MOTION  ATTACHED 
TO  LATHE. 

i,  Front  Elevation  of  Lathe  and  Attach, 
ment,  without  Right-hand  Standard. 

2,  End     Elevation,    showing    Right-hand 

Standard,  etc. 

3,  Plan  of  Part  of  Lathe  as  in  A,  showing 

Shafting,  etc. 


slide-rest,  which  is  supposed  to  be  \  an  inch  in  pitch, 
and  of  twelve  threads  to  the  inch  ;  but  if  you  wish  to 
cut  a  f^th  screw,  having  24  threads  to  the  inch,  the 
tool  must  only  traverse  half  the  distance  each  revolu- 
tion of  the  work,  the  proportion  of  the  wheels  must  be 
two  to  one,  therefore  if  the  driver  on  the  back  motion 
is  1^  inches,  that  on  the  rest  must  be  double,  or  3 
inches.  Similar  calculations  must  be  made  for  every 
change  of  pitch,  to  facilitate  which  it  will  be  seen,  on 


mortised  into  a  foot,  which  is  to  be  securely  attached 
to  the  back-bench  of  the  lathe,  and  on  the  top  of  these 
the  bearings— a  in  Fig.  1— for  the  shaft  are  to  be  fixed. 
They  should  be  made  thus  :  Procure  a  piece  of  hard 
wood  (lignum  vitae,  if  obtainable),  say  3  inches  or  4 
inches  long,  j£  inches  wide,  and  i£  inches  deep 
when  finished  ;  through  the  centre  of  this,  at  right 
angles  to  the  length,  bore  a  smooth  hole  with  the 
centre-bit  |  inch  diameter  (that  is,  the  same  size  as 

1  1 
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the  reduced  portion  of  the  shaft  that  is  to  work  in  it), 
then  cut  it  across  the  diameter,  as  shown,  and  at  each 
end  drill  a  hole  to  receive  the  screw  which  attaches  it 
to  the  standard,  and  at  the  same  time  allows  of  tighten- 
ing the  two  pieces,  when  required,  through  wear.  A 
small  oil-hole  should  also  be  drilled  in  the  upper 
piece.  The  large  hole  for  the  bearing  should  be  so 
made  that  the  shaft  may  revolve  across  the  end  grain 
of  the  wood,  as  shown,  and  not  in  the  direction  of  its 
fibres. 

Before  commencing  to  make  the  shafting,  you 
must  determine  whether  it  is  to  be  black  (that  is  un- 
turned) or  bright,  turned  throughout  its  length.  If 
you  decide  upon  having  it  black,  and  are  content  with 
such  a  length  as  you  can  get  into  your  lathe,  take  a 
f  inch  round  bar,  cut  it  to  the  length  required,  and 
centre  it  truly  at  each  end,  and  turn  about  2  inches  at 
each  end,  perfectly  parallel  to  jjths  inch  (the  size 
of  the  bearings),  and  give  it  a  smooth  surface  with  a 
dead  smooth  file,  or  with  a  spring  tool.  As  the 
small  shoulder  of  T'5th  inch  all  round  will  be  barely 
sufficient  to  keep  it  in  its  place,  a  stout  washer  (to  be 
obtained  at  the  ironmongers)  about  1  inch  outside 
diameter,  may  be  driven  on  at  end  (Fig.  2,  a  and 
b)  tightly;  but  the  one  at  the  other  end  should  be 
fixed  on  so  that,  while  it  is  firm  in  its  place,  it  can  be 
removed  without  difficulty  in  case  a  new  wheel  is  to 
be  slipped  on.  Both  washers  should  be  turned  on  the 
face  next  to  the  bearing.  Along  the  length  of  the 
shaft  a  groove  (c,  as  in  the  section  shown  in  Figs.  3 
and  4)  should  be  cut  to  hold  the  keys  which  retain  the 
pulleys  in  their  places,  wherever  it  may  be  convenient 
to  fix  them;  but  as  this  may,  perhaps,  be  too  much  for 
the  amateur's  skill,  he  must  be  content  to  file  a  flat 
surface,  if,  instead,  being  particular  to  keep  it  in  a 
straight  line.  All  that  now  remains  to  be  done  is  to 
fix  on  the  wheels,  and  to  drop  it  in  its  place. 

If  the  shaft  is  of  a  greater  length  than  you  can  get 
into  your  lathe,  it  must  be  made  in  two  pieces,  as 
there  must  be  a  turned  bearing  at  each  end,  unless  it 
works  on  centres,  which  is  objectionable.  The  joint 
may  be  made  by  halving  it  together,  as  at  Fig.  3,  en- 
circling it  with  a  metal  ferule,  through  which  a  pin  is 
driven,  having  the  ends  projecting  so  as  to  allow  of  its 
being  driven  out  in  case  the  shaft  requires  to  be 
disconnected  to  put  on  or  remove  a  wheel;  or  each  shaft 
may  be  screwed  at  one  end,  and  united  in  the  same 
manner  as  a  gas-pipe  (Fig.  4).  If  you  are  unable  to 
do  this  yourself  a  gasfitter  can  help  you  out  of  the 
difficulty. 

The  description  can  hardly  be  considered  complete 
without  a  notice  of  some  of  the  difficulties  that  may 
occur. 

The  mandrel  and  crank  shaft  may  not  revolve  at 
the  same  speed  ;  to  ascertain  and  allow  for  this,  pro- 


ceed as  follows  :  Place  the  crank  at  the  lower  dead 
centre,  then  make  a  mark  on  the  mandrel  spur  wheel, 
cause  the  crank  to  make  one  revolution,  and  notice 
where  the  mark  on  the  mandrel  wheel  is  ;  it  may  show 
that  it  has  made  more  or  less  than  one  revolution,  say, 
for  calculation,  a  quarter  more  or  a  quarter  less.  If 
more,  then  the  driving  wheel  on  the  crank  shaft 
(which  is  6  inches)  must  be  increased  one-fourth,  or  to 
7i  inches  ;  or  the  pulley  on  the  back  motion  reduced 
one-fourth  to  4^  inches  ;  if  less,  the  converse  must  be 
taken. 

If  the  thread  of  the  slide-rest  screw  is  not  to  Whit- 
worth's  standard,  and  you  wish  all  yours  to  be  so, 
proceed  as  follows  :  We  will  suppose  the  slide  screw 
to  have  thirteen  threads  to  the  inch  (a  number  not  found 
in  Whitworth's  scale),  the  proportion  of  either  the 
driving  or  the  driven  wheel  must  be  increased  or 
reduced  jjth,  according  as  the  screw  to  be  cut  is  to 
be  ^gths  or  i  inch,  according  to  the  accepted  gauge. 
Similar  calculations  apply  to  all  the  other  pitches. 

The  screw  of  the  slide-rest  may  be  (as  is  often  the 
case)  a  left-handed  one,  then  either  the  band  between 
the  crank  and  back  motion  pulleys,  or  that  between  the 
back  motion  and  slide-rest,  must  be  crossed  unless  a 
left-handed  screw  is  required. 

As  the  screw-driving  belt  (unless  it  is  an  elastic 
one)  is  apt  to  become  too  loose  to  do  its  work  when 
the  tool  is  advanced  towards  the  work,  a  tightening 
pulley  is  required.  A  suitable  (if  not  very  handsome) 
one  may  be  made  on  the  following  plan  :  Take  two 
pieces  of  hard  wood,  A,  A  (Fig.  5)  about  1  inch  thick  and 
the  same  breadth,  and  somewhat  longer  than  the  width 
of  the  bed,  join  these  together  so  as  to  leave  an  opening 
for  the  holding  clown  bolt,  d  ;  the  piece  B  is  allowed  to 
project  some  distance  to  sustain  a  somewhat  similar 
frame,  C,  that  works  at  right  angles  along  it,  and 
carries  at  its  upper  extremity  the  small  tightening 
pulley,  E,  which  can  be  made  by  the  amateur  himself, 
or  a  small  brass  one  purchased  at  the  ironmonger's  ; 
the  spindle  can  be  a  screw,  having  its  plain  part  suffi- 
ciently long  for  the  pulley  to  work  on.  The  screw  can 
be  sunk  sufficiently  deep  into  the  upright  to  render 
this  a  matter  of  no  difficulty,  or  a  piece  of  plain  wire 
can  be  substituted.  When  in  action,  the  horizontal 
piece  is  firmly  fixed  to  the  bed  by  the  holding  down 
bolt,  and  the  belt  passed  through  the  opening  in  the 
upright  piece  and  below  the  pulley,  and  when  the  belt 
is  in  position  over  both  wheels,  if  too  slack,  the  pulley 
is  brought  to  bear  upon  its  upper  part,  and  brought 
down  to  the  required  tension  by  the  wedge,  F,  which, 
if  not  deep  enough,  can  be  rendered  so  by  packing 
pieces.  The  detail  of  fittings  to  carry  the  tightening 
pulley  are  shown  in  Fig.  6. 

It  may   sometimes  be  found  necessary  to  expand 
the  band  instead  of  compressing,  as  shown  at  Fig.  7, 
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but  compression  should  always  be  used  when  practi- 
cable, as  a  larger  portion  of  the  circumference  of  the 
wheel  is  then  gripped,  and  the  driving  power  greater. 
A  view  of  the  lathe  when  fitted  with  the  attachment 
described  above,  is  shown  in  Fig.  S,  which  needs  no 
description. 

Dimensions  of  the  Various  Parts  of  the  Lathe. 

Height  of  centre 5    in. 

Diameter  of  spur  pinion  on  headstock  (each)  2  „ 
„  „      wheel  „  „         6     „ 

„  pulley  „  „  2  h  „ 

„  flywheel  „  ift.  io§  „ 

„  wheel  for  driving  overhead  motion     6    „ 

Table  of  IVhitwortKs  Screws  {Angular  Threads). 


Diameter  in 

Nc 

.  of  threads 

Diameter 

in 

No.  of  threads 

inches. 

to  inch. 

inches. 

to  inch. 

15 

24 

1 

12 

i 

20 

1 

11 

T5 

18 

4 

IO 

-± 

16 

i 

9 

7 
T5 

M 

r 

8 

Angle  of  threads  =  55°  (or  nearly  an  equilateral 
triangle). 

Depth  of  threads  =  pitch  of  screws. 

sth  of  depth  is  rounded  off  at  top  and  bottom. 

Number  of  threads  to  the  inch  in  square  threads 
=  half  number  of  those  in  angular  threads. 

Diameters  of  Change  Wheels. 


Dia.  of 
screw. 


On  back        On  slide- 
motion,  rest. 


Din.  of 
screw. 


On  back 

motion. 


On  slide- 
rest. 


A  Hm.  =  >,=  3   in.  =  V 

,  U  „  =  '.=  i\  „  =  V 

A  U  „  =  '.=  2J  „  =  V 

i  n  „  =  v  2  „  =  v 


H  in.  =  V  H  in.  =  V 

14  „  -  V  1|  „  =  V 

H  ,.  =  V  J  J  »  =  V 

14  „  =  v  n  „  =  * 


THE  RENOVATION  OF  OLD  PRINTS, 
DRAWINGS,  AND  PAINTINGS. 

By  JOHN  BBIOX. 


Ill, -THE  PRESERVATION  AND     RENOVATION  OF   OIL 
PAINTINGS, 

THINK   it  will   be  generally  conceded, 

that  of  all  the  adornments  of  home,  good 

paintings   bear   the   palm,  for  in   them 

are  combined  the  beauties  of  form  and 

colour  ;  expanse  of  view  ;  the  wide  realms 

of  human  passion  ;  and  the  exhaustless  domains  of 

natural  scenery  and  atmospheric  effects.     Sculpture 

has  a  glorious  empire,  and,  in  some  respects,  surpasses 


its  sister  art,  but   its  rule   is   very  limited,  and   its 
productions  attainable  only  by  the  few. 

The  great  drawback  to  paintings  is  their  perishable 
nature.  Like  the  trees  of  the  forest,  some  have 
bravely  borne  the  brunt  of  centuries,  while  others  are 
fading  in  beauty  around  us,  almost  ere  they  have 
passed  the  period  of  their  youth.  A  brief  inquiry  into 
the  causes  of  these  differences,  and  a  few  plain  prac- 
ticable rules  for  the  preservation  of  these  treasures, 
with  detailed  descriptions  of  the  best  methods  for  the 
renovation  or  restoration  of  those  which  have  suffered 
damage  from  various  causes  will,  we  think,  be  accept- 
able to  many  of  our  readers. 

One  of  the  great  foes  to  paintings  is  damp — the 
prime  producer  of  the  destructive  array  of  mildew, 
fungi,  rot,  warping,  bulging,  etc.  The  sources  of 
damp  are  manifold,  but  we  may  confine  our  examina- 
tion to  three  :  Atmospheric  influences,  damp  buildings, 
and  the  steam  vapours  generated  at  table. 

Rain,  fog,  and  frost  in  our  climate  wage  an  almost 
incessant  warfare  against  nearly  all  the  productions  of 
art,  and  paintings  especially.  We  may  guard  our 
treasures  with  the  most  jealous  care,  but,  despite 
hermetically  closed  doors  and  windows,  the  damp 
vapours  and  icy  air  will  find  entrance  and  direct  their 
imperceptible,  but  resistless  attacks  against  a  worth- 
less daub  or  a  priceless  gem  with  ruthless  impartiality. 
During  the  prevalence  of  fog  or  rain,  let  any  one 
examine  the  pictures  so  carefully  preserved  in  the 
snug  drawing-room  of  the  villa,  or  in  the  imposing 
gallery  of  the  ducal  mansion,  and  in  both  they  will 
discover  a  dimness  upon  the  face  of  every  painting 
that  is  not  in  the  immediate  vicinity  of  local  warmth. 
This  dimness  is  an  embodiment  of  damp  vapour, 
and,  as  the  varnish  of  the  picture  quickly  regains  its 
brightness  with  the  return  of  fair  weather,  the  transient 
dulness  is  regarded  as  a  thing  of  little  consequence. 
As  we  shall  presently  show,  it  is  far  from  being  unim- 
portant, even  upon  the  most  perfect  varnish,  but  it  is 
to  the  despised  back  of  the  painting  that  we  would 
direct  chief  attention  ;  for  there,  as  in  many  unguarded 
and  unthought  of  positions,  lurks  a  serious  danger. 
The  canvas  not  only  offers  a  powerful  attraction  to 
the  floating  particles  of  damp,  but  it  also  absorbs  and 
tenaciously  retains  them  long  after  the  face  of  the 
picture  has  regained  its  customary  brightness.  There, 
amidst  the  ruggedness  of  the  hidden  canvas,  the 
moisture  fosters  minute  germs  of  fungi,  mildew,  etc., 
which  silently,  but  surely,  weaken  and  disintegrate 
the  fibres  of  the  material.  Generally,  the  process  of 
destruction  is  slow  ;  but  I  have  examined  pictures 
which,  during  a  single  month,  have  fallen  from 
apparent  soundness  into  such  utter  ruin  through  the 
decay  of  the  canvas  at  the  back,  as  to  necessitate 
re-lining  and  other  extensive  renovations.     Pictures 
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painted  on  panel  and  copper  are  not  liable  to  this 
species  of  destruction,  but  they  are  not  exempt  from 
other  dangers,  as  we  shall  hereafter  show.  The 
vapours  in  a  dining-room,  arising  from  hot  viands, 
operate  in  the  same  manner  as  atmospheric  moisture, 
though  generally  more  slowly ;  but  damp  walls  are, 
without  question,  the  most  relentless  foes  that  pictures 
have  to  encounter. 

An  inquiry  into  the  various  causes  of  damp  walls 
does  not  come  within  the  limits  of  our  subject,  it  is 
sufficient  to  state  that  the  chief  sources  of  the  evil 
are  : — Building  on  undrained  land  ;  omission  to  insert 
a  "  damp-course,"  and  the  employment  of  porous 
material  and  bad  mortar.  To  those  who  have  the 
misfortune  to  fall  upon  such  locations  we  would  say — 
Remove  as  speedily  as  possible.  If  this  is  imprac- 
ticable, and  you  have  pictures  which  you  really  value, 
deny  yourself  the  pleasure  of  seeing  them  for  a  time, 
and  store  them  in  a  room  which  can  be  kept  effectually 
aired  and  dry,  but  if  you  resolve  to  try  some  remedies 
against  the  enemy,  and  to  risk  "  hanging  "  your  trea- 
sures, the  following  methods  will  be  found  among  the 
most  useful. 

ist,  Cause  the  walls  to  be  lined  with  oak  panelling. 
This  is  expensive,  but  durable,  as  oak  does  not  readily 
decay  under  the  influence  of  moisture  ;  or,  2nd,  Line 
the  walls  with  gutta  percha  paper,  which,  if  well  laid 
on,  will  render  good  service.  Do  not  rely  on  the 
much  vaunted  Parian  cement  as  an  effectual  re- 
sistent  of  damp.  It  is  beautiful  in  appearance  and 
does  well  for  a  time,  but  it  is  not  durable  ;  still  more 
resolutely  avoid  being  beguiled  into  having  your  damp 
walls  painted  or  "  flatted,"  for  although  this  would 
promise  well  for  a  short  period,  eventually  it  will 
"  peel"  and  come  away  in  flaky  patches.  In  order  to 
meet  the  worst  of  circumstances,  we  will  suppose 
that  the  reader  is  one  who  declines  to  act  upon  any 
one  of  the  points  of  our  advice,  and  persists  in  having 
his  pictures  hung  on  objectionable  walls  ;  still  we  will 
not  abandon  him,  but  tender  such  hints  as  will  be 
useful,  not  only  to  such  an  one,  but  also  to  the  fortunate 
possessor  of  the  driest  habitation. 

The  means  of  protecting  a  picture  against  the 
influences  of  a  damp  wall  are  two  only  : — I,  by 
effectually  guarding  it  from  the  reach  of  damp  vapours; 
2,  by  isolating  the  picture  from  all  contact  with  the 
wall.     I  will  commence  my  remarks  with  the  first. 

I  think  I  have  convinced  the  reader  of  the 
importance  of  attending  to  the  preservation  of  the 
canvas  of  a  picture,  which  is,  in  fact,  to  a  painting 
what  the  foundation  is  to  a  house  ;  let  us,  therefore, 
direct  our  attention  first  to  this  matter. 

Let  Fig.  i  represent  the  back  of  a  picture  in  its 
usual  condition. 

Prepare  a  stretcher  of  well-seasoned  wood,  by 


the  directions  given  in  Volume  II.,  page  411, 
Amateur  Work,  and  on  it  mount  a  sheet  of  India- 
rubber  waterproof  cloth,  in  the  same  manner  as  that 
described  for  mounting  canvas,  in  the  article  men- 
tioned above.  Take  care  to  turn  the  edges  of  the 
waterproof  well  under,  so  as  to  cover  the  whole  of  the 
woodwork  of  the  stretcher  A,  B,  C,  D,  Fig.  2.  Mode- 
rately thin,  good  glue  will  be  found  one  of  the  best 
materials  for  attaching  the  waterproof  to  the  stretcher. 
When  ready,  carefully  screw  the  stretcher,  with  its 
waterproof  mount,  to  the  back  of  the  picture- frame, 
which  will  then  present  the  following  appearance, 
Fig.  3,  and  form  an  effectual  protection  to  the  canvas 
against  vapours  and  other  species  of  damp. 

Note : — The  stretcher  upon  which  the  waterproof 
is  to  be  mounted  should  be  about  half  an  inch  smaller, 
all  round,  than  the  outer  edge  of  the  picture-frame, 
and  if  it  be  bevelled  so  as  to  run  gently  down,  to  meet 
the  frame,  the  work  will  appear  neater.     See  Fig.  3. 

We  will  now  turn  to  the  face  of  the  picture.  I 
have  said  that  the  disregarded  damp  and  dulness 
which  are  so  often  seen  upon  the  varnish  of  a  painting 
are  among  its  worst  enemies.  Insidious,  almost  view- 
less, the  moist  particles  slowly,  but  surely,  penetrate 
the  varnish,  and  aided  by  the  influences  of  frost  on 
the  one  hand,  and  unusual  warmth  on  the  other, 
crack  and  disintegrate  the  gums  which  constitute  the 
body  of  the  varnish,  and  thus  open  a  thousand  almost 
imperceptible  ways  for  the  attacks  of  the  atmospheric 
influences  upon  the  colours  that  lie  beneath.  Doubt- 
less, many  of  our  readers  have  watched,  regretfully, 
the  progress  of  the  cracking  of  a  picture,  and  have 
wondered  at  the  sudden  widening  of  many  of  the 
fissures  after  a  sharp  frost,  or  unusually  warm  weather. 
The  explanation  is  simple  : — Damp  has  preceded 
frost  ;  moist  particles  have  penetrated  the  minute 
insterstices  of  the  varnish,  the  moisture  becomes 
frozen,  and  consequently  expands,  thus  acting  with 
considerable  force  upon  the  tiny  caverns  and  hollows 
formed  by  the  cracks,  breaking  them  up  or  rending 
them  wider  apart.  Unusually  warm  weather  causes 
canvas  and  panel  to  contract  much  more  than  the 
pigments  which  form  the  painting,  thus  the  former 
are  drawn  from  the  latter  and  a  breaking  up  of  the 
colour  ensues.  The  following  sketches  taken  from  a 
little  picture  on  canvas,  before  and  after  a  frost,  will, 
perhaps,  make  my  remarks  clearer.     See  Fig.  4. 

The  same  sketches  may  be  taken  as  fair  represen- 
tations of  the  effects  of  very  warm  weather  upon  an 
exposed  painting.  And,  now,  it  will  be  asked,  how 
can  these  ravages  be  arrested  or  avoided  ? 

Varnish  is  shunned,  while  glass  is  regarded  as  an 
indispensable  protection  for  water-colour  paintings  : 
the  converse  obtains  in  regard  to  oil-paintings. 
Twenty  years  ago  there  were  very  few  pictures  in  ouf 
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National  Gallery  protected  by  glass,  and  those  were 
regarded  with  general  dislike ;  but  time  has  so  clearly 
shown  the  necessity  for  adopting  that  means  of 
defence  against  the  destructive  influences  of  a 
London  atmosphere,  that  a  large  number  of  our 
cherished  treasures  are  now  under  glass,  and  the 
method  is  steadily  making  way  ;  it  is,  indeed,  in 
many  instances  a  choice  between  the  speedy  ruin 
of  inestimable  examples,  and  the  adoption  of  the 
crystal  protection.     It  is  seldom  that  popular  opinion 


believe  it  is  this  consideration  which  has  led  the 
good  sense  of  the  English  public  to  receive  unmur- 
muringly  the  action  of  the  trustees  of  the  National 
Gallery,  and  other  collections,  in  this  matter  ;  and, 
as  popular  knowledge  increases,  mere  passiveness 
will,  we  are  certain,  be  transformed  into  sincere 
approval.  The  opinions  of  these  public  conservators 
of  art,  and  the  excellent  results  that  have  already 
proceded  therefrom,  warrant  us  in  recommending, 
without  hesitation,  the  use   of  glass  as  a  protection 


FIG.  I. — BACK  OF  PICTURE  AN'D 
FRAME. 


FIG.  2. — STRETCHER  FOR  MOUNTING 
WATERPROOF. 


FIG.  3. — BACK  OF  PICTURE  WITH  DAMP- 
PROOF  GUARD. 


FIG.  4.— CRACKS  IN  PICTURE  BEFORE 
FROST. 


FIG.  5. — CRACKS  IN  PICTURE  AFTER 
FROST. 


SLIPS  OF  CORK  AFFIXED  TO 
PICTURE. 


is  entirely  in  error,  and  there  is  much  reason  for  the 
general  dislike  to  viewing  oil-paintings  when  under 
glass,  for,  unlecs  the  spectator  be  somewhat  versed  in 
the  laws  of  optics,  the  perplexing  reflections  thrown 
from  the  glossy  surface,  at  certain  angles,  create  any- 
thing but  agreeable  sensations  in  the  mind.  A  casual 
glance  at  the  crowds  that  throng  our  National  Gallery 
will  illustrate  our  remarks.  But  there  is  always  a 
point  of  view  at  which  glass  ceases  to  be  objection- 
able, and  from  whence  the  painting  can  be  examined, 
not  only  placidly,  but  with  the  gratified  reflection 
that,  so  guarded,  the  most  delicate  work  can  defy  the 
worst  influences  of  London  grime  and  moisture.    I 


for  the  face  of  an  oil  painting  whenever  it  is  exposed 
to  the  influences  of  unusual  damp  or  smoke.  A  few 
words  upon  the  care  which  is  needed  in  selecting  and 
fitting  the  glass,  and  the  best  modes  of  "hanging" 
a  picture,  and  I  will  proceed  to  examine  the 
principal  agents  of  destruction  to  which  the  varnish 
and  colours  of  an  oil  painting  are  exposed. 

"Plate,"  or  good  "sheet "glass  is  indispensable, 
the  former  to  be  decidedly  preferred.  Bubbles  and 
waves  are  ruinous  in  effect.  The  glass  should  not  be 
allowed  to  touch  the  painting  ;  to  prevent  this,  having 
removed  the  picture  from  the  frame,  glue  oblong  slips 
of  cork,  of  about  \  inch  in  thickness,  to  the  edge  of 
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the  painting,  taking  care  that  the  slips  are  not  wide 
enough  to  reach  to  the  edge  of  the  rabbet  of  the  frame 
when  the  picture  is  returned  to  it.  The  length  and 
number  of  the  cork  slips  needed,  will  be  determined 
by  the  size  of  the  picture  ;  but  the  following  general 
rule  may  be  taken  as  a  guide  :  Purchase,  of  a  cork- 
cutter,  little  sheets  of  evenly  cut  cork,  \  inch  in 
thickness  ;  or,  if  you  are  not  near  to  a  cork-cutter, 
buy,  at  any  boot  and  shoe  shop,  a  pair  of  cork  socks, 
price  about  sixpence  a  pair  ;  these,  stripped  of  their 
cloth  covering,  will  furnish  you  with  what  you  require. 
Cut  the  cork  into  pieces  about  3 "inches  long,  and 
i  inch  in  width  ;  attach  these,  with  glue,  to  the  ex- 
treme edges  of  the  picture,  leaving  a  space  of 
3  inches  between  the  lengths  of  cork,  thus,  Fig.  6. 

Line  the  rabbet  of  the  picture  frame  with  an  evenly 
cut  slip  of  cloth  ;  attach  it  with  glue,  so  as  to  form  a 
bed  whereon  the  glass  may  lie.  Two  advantages  are 
gained  by  this  :  The  glass  is  not  so  liable  to  be 
fractured  as  when  it  is  in  direct  contact  with  wood, 
and  the  inside  of  the  frame  becomes  more  air-tight 
thereby. 

When  all  is  ready,  clean  your  glass  very  carefully 
with  damp  wash  leather,  polishing  with  a  soft  clean 
duster,  and  lay  it  upon  the  cloth  edging  of  your  frame, 
place  your  picture  upon  the  glass,  secure  it  in  the 
usual  manner  ;  lastly,  screw  on  the  waterproof  back, 
as  shown  in  Fig.  3,  and  your  picture  will  now  be 
secure,  back  and  front,  from  all  atmospheric  influences 
and  damp  ;  in  fact,  it  will  be  nearly  air-tight. 

The  "hanging"  of  pictures,  though  a  very  impor- 
tant matter,  need  not  detain  us  long.  The  usual 
method  of  suspending  pictures  is  from  a  brass  rod, 
which  runs  around  the  cornice-line  of  the  room  ;  to 
this,  the  cord  of  the  picture  is  attached.  A  humbler 
mode  is  to  suspend  from  brass-headed  nails  driven 
firmly  into  the  wall  at  an  angle  of  450,  sloping 
upwards  towards  the  ceiling  ;  whichever  may  be 
chosen,  let  us  advise  our  readers  not  to  use  the  long 
popular  "picture  cord."  This  article  consists  of 
hempen  cord,  concealed  within  a  woven  sheath  of 
showy  red.  or  other  coloured  worsted.  The  hempen 
cord  is  liable  to  rapid  decay  when  attacked  by  damp. 
This  may  proceed,  unsuspected,  beneath  the  worsted 
covering,  and  result,  finally,  in  a  ruinous  fall  of  the 
picture.  My  advice  is  :  Use  a  neat  chain  of  well- 
lacquered  brass,  of  suitable  strength  and  thickness  ; 
this  is  not  liable  to  rust  or  decay,  and  if  well  made, 
will  bear  much  more  weight  relatively  than  the  best 
hempen  cord. 

My  last  point  of  advice  on  picture  "hanging,"  is, 
the  necessity  for  completely  isolating  the  painting  from 
contact  with  a  damp  wall.  This  maybe  effectually 
done  by  screwing  a  brass  knob  1  inch,  or  1^  inch  in 
length  into  each  comer  of  the  back  of  the  picture- 


frame  ;  whether  the  picture  be  hung  "  flat ''  or 
"  sloped,"  this  plan  will  be  found  effectual,  not  only  in 
isolating  the  painting  from  the  wall,  but  will  allow  a 
current  of  air  to  circulate  entirely  around  it,  a  thing 
so  necessary,  that  I  commend  the  plan  to  the  con- 
sideration of  even  those  whose  locations  have  no  trace 
of  damp  within  them. 

My  remarks  on  this  subject  may  be  briefly  sum- 
marised thus  :  As  far  as  possible,  maintain  an  equal 
moderate  temperature  in  the  rooms  containing  your 
pictures.  The  frosts  of  winter,  and  the  direct  beams 
of  the  sun  in  summer,  should  be  alike  guarded 
against  ;  the  former  by  judicious  warning,  the  latter 
by  careful  shading. 

The  maladies  of  pictures  are  numerous.  I  wi  1 
commence  with  those  which  relate  to  varnish. 

The  same  mystery  which  involves  the  composition 
of  the  polish  of  the  famous  Cremona  violins,  sur- 
rounds the  varnish  that  protects  the  productions  of 
the  Italian,  Flemish,  and  French  schools  of  the  last 
three  or  four  centuries.  It  is  with  feelings  of  regret 
and  humiliation  that  we  stand  before  pictures  by  Sir 
Joshua  Reynolds,Turner,  and  other  of  our  countrymen, 
and  view  the  cracked,  rent,  blistering  masses  of 
varnish  that  disfigure,  and  in  some  cases,  almost 
obliterate  the  principal  features  of  otherwise  glorious 
works  ;  while  close  at  hand,  are  triumphs  of  art, 
numbering  three  or  four  centuries  of  existence,  almost 
as  unsullied  and  entire  as  when  they  first  left  the 
easel.  Doubtless,  climate  has  played  an  important 
part  in  this  matter,  but  it  is  not  supreme,  or  whence 
comes  it  that  so  many  of  the  beautifully  preserved 
examples  of  the  damp  clime  of  the  Flemish  masters 
equal  those  from  the  sunny  skies  of  Italy  ?  Excellence 
of  work  and  material,  combined  with  judicious  var- 
nishing and  unremitting  care,  are  the  evident  causes 
that  have  secured  for  us  such  perfect  triumphs  over 
the  ravages  of  time. 

None  of  my  readers  need  be  told  that  the  chief 
materials  of  which  varnish  is  composed,  are  vegetable 
gums,  or  resins,  dissolved  in  spirit.  It  is  generally 
agreed  that  these  should  be  hard,  elastic,  transparent, 
and  tenacious.  As  the  sole  use  of  the  spirit  is  to 
reduce  the  gums  to  such  a  liquid  as  may  be  spread 
evenly  over  the  required  surface,  and  then,  evaporat- 
ing, leave  a  highly  glazed  protecting  medium,  it 
matters  little  what  kind  of  spirit  is  employed,  so  long 
as  it  does  not  injure  the  colours  of  the  picture,  or  the 
purity  and  durability  of  the  gums.  With  these,  the 
principal  qualities  required  to  form  a  transparent  and 
enduring  varnish,  it  would  seem  easy  for  the  artists  of 
any  school  to  secure  a  faithful  protection  for  his 
labours.     Alas  !  we  know  that  it  is  not  so. 

The  vagaries  played  by  varnish  are  innumerable, 
but  the  chief  of  them  may  be  thus  classified :  (1)  Small 
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cracks,  which  in  many  cases  follow  the  direction  of 
the  woven  threads  of  the  canvas.  (2)  Long  meander- 
ing lines,  reminding  one  of  rivers  upon  a  map. 
(3)  More  rarely,  fan-like  fissures  radiating  from  a 
common  point.  The  causes  of  these  disfigurements 
are,  chiefly  :  The  influences  of  heat,  cold,  or  damp, 
inherent  bad  qualities  in  the  varnish,  and  a  too  liberal 
application  of  the  varnish,  even  when  good  in  its  com- 
position. I  have  already  spoken  of  the  first  of  these 
points,  and  therefore  pass  to  the  examination  of  the 
remaining  two. 

To  all  who  are  anxious  to  obtain  reliable  varnishes 
I  say  emphatically,  purchase  of  well-known  makers  : 
Winsor  and  Newton  :  Rowney  and  Co.;  Barnard  and 
Sons,  artists'  colourmen,  may  be  named  as  among  the 
best  and  most  trustworthy  of  London  manufacturers. 
Fifty  years  since  chemical  knowledge  was  not  so 
general  as  it  is  now  ;  each  varnish  maker  appears  to 
have  had  his  own  formula,  oftimes  of  a  very  question- 
able character ;  the  temptation  to  use  cheap  and 
inferior  materials  was  the  same  then  as  now  ;  many 
artists  prided  themselves  on  being  able  to  prepare 
their  own  varnishes,  and,  misled  by  vaunted  recipes, 
or  tempted  to  make  novel  experiments,  unconsciously 
covered  their  works  with  the  elements  of  destruction. 
These  failures  in  the  varnish  may  be  compared  to 
diseases  of  the  skin,  and  in  many  cases  are  remediable  ; 
more  serious  matters  are  the  failure  of  the  pigments 
employed,  and  the  decay  of  the  canvas  or  panel  upon 
which  the  picture  has  been  wrought. 

I  have  said  that  over-varnishing  is  one  cause  of 
the  host  of  disfigurements  that  meet  the  eye  in  almost 
ever)-  collection  of  paintings,  public  or  private,  and 
we  now  emphasize  that  statement  by  affirming  that  it 
has  worked  more  havoc  than  aught  besides,  and, 
perhaps,  more  than  all  other  causes  combined.  In 
support  of  this  opinion  I  think  the  following  remarks 
upon  some  of  the  masterpieces  in  our  National 
Collection,  Trafalgar  Square,  will  both  interest  and 
instruct. 

English  School,  1792,  to  the  Present  Time. 


No.  in 

j,-at.  Title  of 

Gall.  Picture. 


Painter. 


Remarks. 


888   James  Boswell    "1 

2    Dr.  Johnson, 
162       Samuel  Sir     J. 

Ill   Lord  Heath  field  [     nolds 
£80   Portrait  of  Him-   ; 
self  ) 


182   Angela'  Heads 
751   Two  Gentlemen 
106  Man's  Portrait 


fSir    J. 
(     nolds 


329   Bagpiper 

99   Blind  Fiddler       yWilkie 
8M   Knox  Preaching  J 


f    Very  thickly  and  badly 

;  varnished  ;  any  attempts 

1  to  restore  these  pictures 
Iicj-     would  be  dangerous,  for 

1  the  cracks  and  fissures  are 
in  many  places    so  deep 

1  that  they  have  broken  njp 

!_the  pigment. 

(    Where  Reynolds  has  not 

-         \  varnished  so  thickly  his 

''  j  works   stand   very  fairly, 

(.as  in  these  examples. 

f     Too  thickly  varnished. 

!  All  these  works  are  badly 
J  cracked,  and  to  such  an 

[  extent  in  the  "  Bagpiper" 

!  that   the  priming  of   the 

L  canvas  can  be  seen. 


No.  in 
Nat.  ( 
Gal. 


Title  of 
Picture. 


Painter. 


Remarks. 


506   Dido  ■) 

516   Childe  Harold's  [Turner 
PiKTimage        ) 

490   Snow  Storm        ~| 

481    Spithead  J.  Turner 

472    Calais  Pier 

4"PHLlSere    'MMaclise 


1  Over   varnished. 
*  cracked. 


Badly 


327    Valley  Farm 


Constable 


■410   High  Life    and  I  T«.„.*«™. 
I    Low  Life  l  Landseer 


603    Bloodhouud 
Derby  Day 


Land  seer 
Frith 


,     Thinly  varnished.  "Very 
1  slightly  cracked. 

(     Over  varnished.  Crack- 
le ing  extensively, 
t     Thinly  varnished.     No 
>  cracks. 

1     Thinly  varnished.     No 
*  cracks. 

t      Thickly  varnished. 
'  Cracks  and  blisters. 
1     Thinly  varnished.     No 
'  traces  of  cracks. 


The   Italian,   French,  and   Flemish   Schools, 
1440  to  1682. 


No. in 

Nat. 
Gall. 


Title  of 
Picture. 


186    Arnolfini      and 

Wife  S 

180   Dead  Christ  and  > 
Angels  $ 

849    Landscape    and  > 
Cattle  J 

775   Old  Lady 
190   Jewish  Eabbi 


Painter. 


I  J.  Van  Eyck, 
1410 

Francia,  1517 

Paul    Potter, 
1654 

Rembrandt, 
1669 


Remarks. 


14   Queen  of  Shelm    i 
1018   Classic      Land-    j- Claude,  1682 
scape 

878  1  Wouverman, 

|      1620 

8-i7  fOstade,  1649 

825  I  Gerard    Dow, 

J      1675 

196    Susannah     and  ,  ,  r    .  ,     1B42 
the  Elders.       I    ^um°> lbW 


r     Very     little      varnish  ; 

I  beautifully  perfect. 

)      Slightly  varnished. 

i  Finely  preserved. 

I     Slightly  varnished.    No 

(  cracks. 

f     Heavily  painted,  almost 

]  modelled,  but  lightly  var- 

I  nished,       and       withoirt 

L,  cracks. 

(  Over  varnished.  Crack- 
ied. 

r  All  these  are  thinly  var- 
)  nished  and  in  the  most 
-(  perfect  state  of  preserva- 
|  tion,  almost  equalling 
I,  enamel. 

{Lightly  varnished.  Very 
slight  indications  of 
cracks. 


I  leave  my  readers  to  verify  and  extend  my 
remarks. 

Having  thus  treated  of  some  of  the  maladies  to 
which  paintings  are  liable,  I  will,  in  my  next  article, 
complete  my  enumeration,  and  prescribe  remedies  for 
the  same. 


=+= 
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HE  Laundry  Guide,"  by  W.  J.  Menzies,  is 
a  demy  Svo  pamphlet  in  a  stiff  cover, 
containing  20  pages,  and  published  at  6d. 
by  Messrs.  McCorquodale  and  Co., 
Limited,  printers  and  publishers,  Neivton- 
Ic-WillaiL's.  It  gives  clear  and  simple  directions  for  softening 
water,  making  laundry  soap,  and  bleaching  and  whitening 
linen  and  cotton  goods,  and  is  likely  to  be  useful  to  all  who 
are  interested  in  these  processes.  A  very  interesting  exposi- 
tion is  given  of  the  methods  of  manufacturing  and  adulterating 
the  laundry  soaps  of  commerce,  and  directions  are  given  for 
the  home  production  of  laundry  machine  soap,  a  mild   soap 
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suitable  for  washing  flannels  and  woollen  goods,  and  hard 
soda  soap,  suitable  for  the  lavatory  and  toilet  use. 

Messrs.  Thomas  Birtwistle  &  Co.,  Limited,  Iron  Mer- 
chants, etc.,  15,  Market  Street,  Burnley,  are  now  supplying 
a  new  form  of  wedge  which  cannot  fail  to  prove  useful  in 
every  case  in  which  this  mechanical  power  is  used  for  fixing 
and  fastening.  The  great  peculiarity  of  this  wedge,  which 
is  known  as  Pollard's  Acme  Patent  Wedge,  consists  in  one 
of  its  faces  being  grooved  or  serrated,  the  grooves  running 
horizontally  across  the  wedge,  as  in  the  illustration  given  in 
elevation  and  section  in  Fig.  I,  This  is  the  exact  size  of 
the  smallest  size  in  which  this  wedge  is  supplied,  or,  at  least, 
I  presume  so,  as  the  specimens  before  me  are  lettered  A,  B, 
and  c,  of  which  A  is  1^  inch  by  f  inch  ;  B,  2\  inches  by  1 
inch  ;  and  C,  2}  inches  by  i§  inch,  as  nearly  as  I  can  tell 
by  measuring  the  castings  before  me.  The  serrations  in  the 
wedge,  like  the  barb  in  a  fish-hook,  prevent  it  from  slipping 
back  or  working  loose,  as  a  wedge  with  plain  faces  will 
often  do,  when  the  instrument  in  which  it  is  inserted,  as, 
for  example,  a  pick,  or  a  hammer,  receives  a  severe  shock. 
The  Acme  Patent  Wedge  may  be  used  singly  in  the  same 
manner  as  the  ordinary  wedge,  but  even  in  fixing  the  heads 
of  hammers  (and  especially  for  packing  purpcses  or  for 
levelling  up  work) ;  they  are  used  in  pairs,  one  wedge  being 
inserted  thick  end  downwards  in  a  saw-cut  made  in  the 
handle  to  receive  it,  and  the  other  being  driven  in  in  the 
usual  way.  It  will  be  seen  at  once  that  the  serrations  of  the 
wedges  thus  in  reversed  positions,  lock  into  one  another, 
and  that  at  every  blow  the  width  of  the  combined  wedges  is 
slightly  increased,  although  the  plain  faces  always  remain 
parallel,  thus  greatly  increasing  the  holding  power  of  the 
pair.  I  am  unable  to  give  the  cost  of  these  wedges,  but  I 
have  no  doubt  that  the  prices  of  the  sizes  and  a  list  of  the 
sizes  made,  may  be  obtained  on  application  to  the  manu- 
facturers. 

Mr.  Thomas  Fletcher,  of  Thyune  Street,  Warrington, 
has  recently  produced  some  large  blowpipes  for  brazing, 
and  repairs  of  machinery,  without  the  necessity  of  taking 
it  down  and  re-erecting  it,  which  will  certainly  do  good  ser- 
vice for  the  purposes  for  which  they  are  intended,  but  which 
will  only  be  used  in  the  trade,  and  not  by  amateurs,  as  none 
of  the  latter  would  ever  require  such  blowpipes,  because 
they  would^never  have  such  work  to  do  as  the  brazing  and 
repairing  which  they  are  intended  to  effect.  They  are 
made  in  three  sizes,  each  size  being  of  a  different  pattern. 
No.  I,  supplied  for  6s.,  requires  a  smith's  bellows,  or  a 
good  fan  to  supply  the  air,  and  a  ii  inch  gas  main.  It 
will  burn  up  to  300  cubic  feet  of  gas  per  hour,  and  will  heat 
a  3-inch  wrought-iron  pipe  to  brazing  heat  in  five  or  six 
minutes.  No.  2,  which  is  illustrated  in  Fig.  2,  is  the  same 
as  regards  power  as  No.  I,  but  can  be  used  with  Mr. 
Fletcher's  foot-blower,  No.  5,  which  admits  of  its  use  in 
positions  where  the  injection  of  air  by  an  ordinary  smith's 
bellows  would  be  a  matter  of  great  difficulty  ;  with  this 
blowpipe  a  flaw  in  a  pipe  can  be  brazed  in  any  position 
where  it  can  be  seen.  This  blowpipe  is  sold  for  7s.  No. 
3,  supplied  at  lis.,  is  specially  adapted  for  retcrts  and  fur- 
naces, and,  under  certain  circumstances,  is  twice  as  power- 
ful as  No.    1.     The  object  sought  in  these  blowpipes  is  to 


cause  the  atmospheric  air  to  issue  from  the  blowpipe 
simultaneously  with  the  gas,  and  in  the  centre  of  the  circular 
gas  frame,  and  to  commingle  with  it  at  its  very  exit  from 
the  nozzle  of  the  blowpipe,  so  as  to  increase  its  heating 
power  to  a  maximum.  This  will  be  better  understood  by 
looking  at  Fig.  2,  which  illustrates  the  "The  Injector  Blow- 
pipe for  Foot  Blowers."  Connections  are  made  with  the 
gas  main  and  the  bellows  or  blower  that  supplies  the 
air  by  means  of  indiarubber  tubing,  one  piece  connecting 
the  pipe  lettered  "air"  with  the  bellows  or  blower, 
and  another  piece,  the  pipe  lettered  "gas,"  with  the 
gas  main.  These  parts  of  the  blowpipe  are  grooved, 
so  that  the  indiarubber  tubing  may  be  securely  attached 
to  them.  This  being  done,  the  air  rushes  through  the 
centre,  or  rather  central  tube  of  the  portion  opposite  the 
air-pipe,  while  the  gas  enters  the  cylindrical  cavity  outside 
and  around  the  central  tube,  and  the  gas  and  air  meet  and 
unite  at  the  common  plane  of  exit.  Of  course,  I  have  no 
means  of  testing  such  an  article  as  this,  but  from  the  prin- 
ciple of  its  construction,  I  can  easily  judge  of  its  utility.  In 
a  letter  with  reference  to  this  blowpipe,  Mr.  Fletcher 
writes  : — "As  you  will  see,  it  works  as  an  injector,  taking 
my  No.  5  foot-blower,  which  supplies  about  one-fifth  the 
air  necessary,  the  remainder  being  pulled  in  by  the  momen- 
tum of  the  air  from  the  blower.  The  one  sent  to  you  will 
burn  at  full  power  300  cubic  feet  per  hour,  requiring  a  \\ 
inch  main  to  supply  it.  In  a  trial  to-day,  we  got  up  a  good 
brazing  heat  on  a  T  joint,  in  a  5-inch  bore  wrought-iron 
pipe,  in  five  minutes  from  the  time  of  starting.  The  same 
blowpipe  will  also  be  made  in  the  usual  form  to  take  a 
supply  from  smith's  bellows  without  injector,  and  in  this 
form  it  has  the  same  power.  I  believe  these  to  be  the  most 
powerful  blowpipes  which  can  be  made  to  work  by  any 
blower  not  driven  by  power.  At  an  emergency,  two  or 
more  can  be  used  at  once,  with  separate  blowers,  on  the 
same  point.  The  blowpipe  never  gets  hot,  and  can  easily 
be  held  in  the  hand.  Weight  has  been  kept  down  for  the 
convenience  of  holding  and  handling,  but  these  blowpipes 
can  easily  be  fixed  on  a  stand  if  necessary." 

Just  a  twelvemonth  ago  I  had  occasion,  in  Vol.  II.,  page 
496,  to  draw  attention  to  the  excellent  telescopes  and  field 
glasses  manufactured  and  supplied  by  Messrs.  J.  Theobald 
and  Co.,  20,  Church  Street,  Kensington,  London,'  W.,  and  my 
subsequent  experience,  gained  by  the  frequent  use  of  the 
instrument  I  possess,  enables  me  to  confirm  all  that  I  then 
said  with  reference  to  their  cheapness  and  excellent  quality. 
No  one  who  is  about  to  start  on  a  tour,  whether  short  or 
long,  at  home  or  abroad,  should  be  without  one,  for  it  will 
greatly  enhance  his  enjoyment  of  his  outing  by  enabling  him 
to  have  a  look  at,  I  may  say,  persons,  places,  and  things 
which  he  could  never  have  seen  with  any  distinctness  with- 
out its  aid.  Each  telescope  is  furnished  with  an  astrono- 
mical eye-piece,  which  possesses  a  very  high  magnifying 
power,  magnifying  an'  object  324  times,  while  the  day  eye- 
piece magnifies  146 times.  The  "Combination"  Telescopes, 
as  Messrs.  Theobald  &  Co.  call  these  instruments,  are  now 
made  in  four  sizes,  the  following  tabular  statement  affording 
a  synoptical  view  of  all  particulars  respecting  size,  power, 
price,  etc.,  in  each  kind  : — 
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FIG.    I. — POLLARD'S   ACME 
PATENT  WEDGE. 

A,  Front  view  ;   B,  Side  view 


lf0>     Length.        Length,         Object         Cost,  car- 
closed.  open.  glass.         riage  free. 

1  6  inches.     17  inches.     13  lines.      12s.  6d. 

2  SJ     „  24     „  16     ,,  22s.  6d. 

3  10    ■■         27     ,,  19     ,,         29s.  od. 

4  10  „  30  ,,  22  ,,  42s.  od. 
Nos.  I,  2,  and  3  have  three  brass  drawers,  but 
No.  4  has  four  ;  each  telescope  is  made  of 
brass,  with  black  morocco  body,  and  is  beauti- 
fully finished,  and  is  sent  out  in  a  strong  case, 
the  astronomical  eye-piece,  and  sun  piece  for 
the  examination  of  the  sun  and  his  spots  being 
separately  enclosed  in  another  smaller  case. 
Tripod  stands  are  supplied  for  the  various 
sizes,  ranging  from  3s.  to  5s.  6d.,  carriage 
free.  These  are  for  the  table,  but  garden 
stands,  5  feet  high,  are  also  made,  and  are 
supplied  at  175.  each. 

No  one  who  has  even  a  superficial  and  slight  acquaintance 
with  a  hundredth  part  of  that  which  has  been  written  of  late 
years  about  protozoa,  protoplasms,  germs  of  disease,  bacilli, 
etc.,  and  has  viewed, 
through  the  microscope, 
some  of  the  objectionable 
organisms, invisible,  hap- 
pily, to  the  naked  eye, 
that  are  to  be  found  in 
water,  would  care  to  be 
without  the  means  of  ren- 
dering it  as  pure  as  possi- 
ble. Many  filters  have 
been  described  and  illus- 
trated in  these  pages, 
but  I  am  inclined  to  think  Fletcher's  injector  blowpipe  for  foot  blower. 

:  of  them  are  so  cheap,  so  efficient,  and  so  easily      for   renewal    costing  about   2d. 


cleansed  and  renewed  as  the  "  Perfect  Purity  "  Rapid  Water 
Filter  (Jackson's  Patent),  which  has  recently  been  introduced 
by  Messrs.  Daniel  Judson  and  Son,  77,  South-work  Street, 
S.E.,  the  sole  proprietors  and  manufacturers, 
who  have  secured  the  rights  of  production  in  all 
countries  throughout  the  world,  or,  in  other 
words,  have  procured  letters  patent  for  the 
invention  in  every  country  in  which  pure  water 
is  in  demand.  The  construction  of  the  filter 
will  be  easily  understood  from  the  accompany- 
ing illustration  in  section  shown  in  Fig.  3. 
The  external  receptacle,  A,  looks  like  an 
ordinary  cylindrical  jar  of  large  size,  sur- 
mounted by  a  cover  B.  This,  when  removed, 
exhibits  to  view  a  vessel,  c,  shaped  like  a 
funnel,  having  a  false  bottom  with  a  hole 
in  the  bottom,  as  at  D.  When  this  is  taken 
out  another  vessel,  E  E,  meets  the  eye.  This, 
like  c,  is  supported  on  a  flange  running  round 
the  interior  of  a,  and  has  its  upper  part  in  the 
form  of  a  jar  with  upright  sides,  but  its  lower 
part,  F,  is  funnel-shaped,  with  several  large 
longitudinal  perforations  in  it.  Outside  this 
funnel-shaped  termination  an  asbestos  bag, 
G  G,  is  placed,  and  is  secured  to  the  vessel  so 


that  it  cannot  fall  away  from  it.  At  the  bottom 
of  it,  as  shown  at  H,  there  is  a  tap,  as  in  all 
other  kinds  of  filters.  Now  before  replacing 
E  E  it  is  necessary  to  fill  F  with  a  filtering 
medium,  which  is  inexpensive  and  can  be 
easily  renewed  when  required.  This  done, 
E  E  is  returned  to  its  place  within  A,  and  c  is 
also  put  back,  its  bottom  resting  on  the  filter- 
ing medium  at  F.  Water  is  then  poured  into 
c,  and  as  this  can  only  escape  slowly  through 
the  hole  at  D,  the  loose  filtering  medium  is  not 
disturbed  and  displaced  by  the  pressure  of  the 
water  when  it  is  poured  into  the  filter.  The 
water  finds  its  way  through  the  filtering 
medium  and  out  through  the  slits  in  F  into  the 
asbestos  bag,  down  the  sides  of  which  it  trickles 
to  be  received  in  the  bottom  part  of  A,  to  be  drawn  off 
through  H  as  required. 

For    simplicity     of    construction,     then,    it    must    be 
allowed    that    there    is   nothing   in    the    market   that   can 

compete  with  it ;  and 
with  regard  to  clean- 
liness, as  it  can  be  taken 
to  pieces  both  easily  and 
quickly,  every  part  of 
it  may  be  washed  like 
any  other  earthenware 
vessel,  and  replaced 
without  disturbing  the 
filtering  medium,  which 
should  be  renewed  at  in- 
tervals of  three  months  or 
thereabouts,  the  material 
The     filtering     medium 


is  claimed  by  the  proprietors  to  be  the  best  and  cheapest 
that  can  possibly  be  made,  being  of  such  a  nature  that 
it  will  remove  all  animal  life  and  vegetable  and  mineral 
substances  contained  in  water,  including  all 
sewage  matter,  lead,  etc.,  thoroughly  aerating 
the  water  that  passes  through  it,  and  render- 
ing it  brisk  and  palatable.  In  order  to  take  a 
filter  to  pieces,  and  to  have  the  filtering 
medium  renewed,  it  is  generally  necessary  to 
return  it  to  the  maker's,  a  proceeding  which 
involves  expense  and  the  loss  of  the  benefits 
that  a  filter  imparts  for  some  days  while  it  is 
going  to  and  fro  and  is  under  renovation. 
With  the  "Perfect  Purity"  Rapid  Water 
Filter  all  this  can  be  done  at  home,  in  a  very 
short  time  at  the  least  possible  cost.  The 
filters  are  made  in  cream-coloured  stoneware 
and  in  white  chinaware,  very  prettily  deco- 
rated. The  cost  of  the  different  sizes  in 
stoneware  are  as  follows  :— For  I  gallon,  15s.) 
for  2  gallons,  25s.;  for  3  gallons,  35s.,  being 
an  increase  of  10s.  on  each  size.     The  prices 


fig.  3. — judson's  "  perfect  for  the  white  chinaware  are  in  each  case  5s.  in 
purity"  rapid  water  advance  of  those  charged  for  filters  of  a 
filter  in  section.  similar  capacity  in  stoneware. 
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[The  Editor  reserves  to  himself  the  right  of  re- 
fusing a  reply  to  any  question  that  may  be  f  rivolouB 
or  Inappropriate,  or  devoid  of  general  Interest. 
Correspondents  are  requested  to  bear  In  mind  that 
their  queries  will  be  answered  only  In  the  pages  of 
the  Magazine,  the  Information  sought  being  sup- 
plied for  the  benefit  of  Its  readers  generally  as  well 
as  for  those  who  have  a  special  interesttn  obtaining 
it.    In  no  case  can  any  reply  be  Bent  by  post.] 

Rubber  Stamp  Making-. 
*t*  Correspondents  who  have  written  on 
this  subject,  and  with  reference  to  papers 
that  have  appeared  in  this  Magazine  under 
the  title  of  "Rubber  Stamp  Waking,  by  a 
Member  of  rfc*:  Firm  of  Henry  J.  Mahtin 
and  Co.,  Cork,"  are  requested  to  note  that 
Messrs.  Samuel  Oakley  and  Co.,  148,  Blaek- 
friars  Road,  London,  S.E.,  are  the  successors 
of  th«*  Cork  firm,  p,nd  will  supply  the  appa- 
ratus and  all  materials  advertised  by  them. 
This  information  only  reached  me  at  the 
end  of  June,  and  I  take  the  earliest  oppor- 
tunity of  giving  publicity  to  it  in  the  present 
Part  for  August,  1834. 

Kiswastee  has  purchased  an  outfit  for 
making-  rubber  stamps  and,  from  the  im- 
pressions that  he  sends,  has  succeeded 
admirably  in  making  special  stamps  for  his 
own  use  in  an  official  capacity  from  the 
description  of  the  prucess  given  in  Amateur 
Wore.  He  has,  however,  met  with  some 
difficulty  in  making  the  garter  shown  in  the 
annexed  illustra- 
tion, hut.  having 
introduced  him  to 
the  notice  of  the 
readers  of  this 
magazine,  I  will 
now  leave  him  to 
speak  for  himself. 
He  says  :  "  The 
point  I  am  in 
difficulties  over  is 
how  to  prepare 
the  tube  in  the 
garter  shape.  The  tube  cannot  be  made 
to  fit  the  inner  line  of  the  shape.  I 
marked  the  width  of  the  buckle  part  of  the 
shape  on  the  tube  a,  and  cut  that  part  out. 
I  was  thus  able  to  bring  the  inner  tube  into 
connection  with  b,  the  permaneut  lines  of 
the  shape  -,  but  if  this  is  the  way  to  solve  the 
difficulty,  I  cannot  understand  why  the 
whole  thing  is  not  done  by  the  makers  in 
the  first  instance.  Of  course,  the  inner 
tube  is  no  longer  of  use  for  any  other 
Rhape  ;  thus,  I  have  only  one  tube,  but  two 
shapes,  having  equal  outside  diameters, 
one  is  a  garter,  and  the  other  a  plain  circle  ; 
when  the  tube  was  uncut  it  answered  for 
the  latter,  but  not  for  the  former;  now 
that  it  is  cut,  it  will  only  answer  for  the 
garter.  Would  ordinary  brass  rule  answer 
after  it  had  been  softened  by  heating,  and 
then  plunged  into  water,  if  so,  I  might 
have  saved  my  tube,  but  unfortunately  this 
idea  did  not  strike  me  till  I  bad  cut  the 
tube.  I  was  a  good  deal  exercised  about 
spacing  the  type  round  the  circle  so  that 
it  should  radiate  correctly,  and  then  about 
how  to  fix  them.  1  wedged  my  first  attempt 
with  pieces  of  wood  and  metal  scraps,  but 
found  it  a  long,  trying  job.  I  tried  filling 
the  iuterstices  with  plaster  of  Paris,  but 
found  it  very  difficult  to  clear  the  type 
afterwards.    I  would  be  glad  of  informa- 
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tion  on  this  point  also.  At  home  it  is  so 
easy  to  get  exactly  what  one  wants,  that 
writers  overlook  the  difficulties  we  exiles 
have  to  overcome  in  lands  where  many 
things  are  only  procurable  with  difficulty, 
and  at  a  heavy  price.  I  would  be  glad  if 
you  would  let  my  two  difficulties  appear  in 
Amateur  "Work  in  any  form  that  may  suit 
your  space." 

Clock-Jobbery. 
Solomon  writes :  —  "  Having  watched 
your  columns  carefully  and  anxiously  to  see 
if  any  one  would  reply  to  Subscriber's 
question  on  clock  cleaning  and  repairing, 
I  am  very  thankful  to  see  that  H.  G.  C.  and 
A.  B.  C.  have  done  so  in  page  312  of  the 
May  Part.  All  tbe  more  so  that  these  gen- 
tlemen do  so  with  such  a  willing  spirit,  and 
speak  and  offer  so  kindly  to  assist  any  of 
your  readers  in  repairing  a  clock.  A.  B.  C. 
advises  a  Subscriber  to  take  his  clock-face 
to  a  clockmaker.  If  he  has  had  the, one 
half  of  as  much  trouble  and  bother  with 
clockmakeis  as  I  have,  he  will  certainly 
keep  away  from  them,  and  if  he  cannot 
repair  the  clock  himself,  get  rid  of  it  and 
buy  a  new  one,  or  a  second-hand  one  at 
some  sale.  My  clock  is  a  very  old  one,  and 
has  been  in  tbe  family  for  several  genera- 
tions. I  have  had  it  repaired  time  after 
time  by  different  clockmakers,  and  every 
one  seemed  to  make  it  worse.  The  escape- 
wheel  is  worn  so  badly  that  it  will  only 
knock  evenly  around  the  one  half  of  it,  the 
other  half  it  goes  tick-tack,  tick-tack,  and 
then  stops.  A  professional  clock-cleaner 
then  came  and  said  he  would  make  a  good 
job  of  it  for  3s.  I  told  him  that  a  new 
escapement-wheel,  new  pallets,  and  a  new 
chain  were  wanted  before  it  would  ever  go 
properly.  'Oh,'  he  replied,  'that  will 
cost  7s.  6d.'  '  And  will  you  take  the  re- 
pairiDg  in  hand  and  make  a  good  job  of  it 
for  that  ?  *  I  said.  *  Yes,'  he  replied, 
'and  the  clock  will  be  as  good  as  ever.' 
'  Then  I  will  give  it  you,'  I  said.  He  took 
it,  and  in  three  days  brought  it  back. 
Having  my  suspicions  respecting  his  work, 
I  paid  him  half  the  money  in  order  to  get 
an  opportunity  to  see  if  it  would  go,  and  if 
he  had  put  iu  a  new  wheel,  new  pallets,  and 
a  new  chain,  and  I  told  him  to  call  for  the 
balance  iu  a  week.  Directly  he  was  gone  the 
clock  stopped.  I  looked  at  the  works,  but 
he  had  not  put  in  a  new  wheel,  pallets,  nor 
anything  else.  He  came  again,  when  I  ac- 
cused him  of  trying  to  deceive  me  ;  he  said 
he  could  not  get  a  new  wheel  and  pallets, 
but  he  would  take  it  again,  and  this  time  get 
some  and  put  them  iu,  and  make  a  good  job 
of  it.  Time  after  time  I  have  sent  after  the 
clock,  but  he  will  not  let  me  have  it  until  I 
pay  him  the  balance  of  the  sum  agreed  on, 
neither  will  he  let  me  see  whether  he  has 
put  m  a  new  escape-wheel,  pallets,  and 
chain  according  to  his  agreement.  I  have 
applied  to  the  authorities,  but  they  tell  me 
that  I  cannot  do  anything  with  him  unless 
I  have  a  written  agreement,  or  that  he  has 
pledged  or  sold  the  clock.  A  curious  law 
this!  So  he  has  the  clock,  and  is  laughing 
me  to  scorn.  I  wish  your  readers  only  knew 
a  little  of  this  law  and  practice,  and  I'm 
sure  they  would  be  careful  in  their  dealings 
with  clockma'cers.  Now,  I  went  to  a  sale 
and  bought  a  clock  for  5s.  6d.  that  goes  and 


keeps  time  very  well,  and  is  a  nice  orna- 
ment—only the  face  wants  relacquering,  as 
the  lacquer  is  off  in  several  places,  and  thus 
the  figures  — the  dial,  I  mean,  it  is  a  zinc 
one.  If  I  can  find  out  how  to  re-gild  or  re- 
lacquer  it  myself,  I  will  do  so ;  if  not,  I 
will  let  it  take  its  chance,  for  I  will  not 
pay  any  clockmaker  a  penny  to  do  it. 
Under  these  circumstances,  I  shall  be  glad 
to  see  H  G.  C.  and  A.  B.  C.  encouraged  to 
write  in  your  columns,  and  give  us  a  little 
information  Lrnw  to  mend  our  own  clocks. 
As  things  stand  now  we  have  lost  our  clock, 
after  beiDg  in  the  family  for  so  many  years, 
for  I  will  not  pay  the  other  3s.  6d.  unless  he 
has  put  in  the  new  wheel,  pallets,  and  chain, 
and  I  see  them.  This  he  will  not  let  me 
see,  therefore  the  clock  is  his  and  the  3s.  8d. 
that  I  have  already  paid.  No  law  for  this, 
mind  you."  [I  am  obliged  to  suppress  your 
reflections  on  the  "trade"  in  general, 
because  they  are  too  severe,  and  I  do  not 
think  you  should  speak  so  harshly  of  an  en- 
tire body  of  men  on  account  of  your  unfor- 
tunate experience  with  one  man,  who 
according  to  your  own  showing,  is  cer- 
taiuly  not  an  honest  and  well-meaning 
tradesman.  Do  uot  lose  an  old  clock  that 
has  been  in  your  family  for  generations  for 
the  sake  of  3s .  Gd.  Pay  the  money,  get  pos- 
session of  your  property,  and  think  no  more 
about  the  clock-jobber  who  has  served  you 
so  badly.  A  correspondent  has  volunteered 
to  write  on  "  Clock  Repairing,"  and  I  hope 
that  the  subject  will  be  taken  up  again  in 
the  uext  volume;  and  then,  perhaps,  you 
will  be  able  yourself  to  put  your  old  servant 
to  rights.  With  regard  to  your  second- 
hand clock-face,  if  it  is  of  zinc,  it  has  in  all 
probability  been  painted;  and,  as  you  would 
make  a  patchy  affair  of  it  by  painting  over 
the  injured  or  worn  parts,  the  best  thing 
you  can  do  is  to  remove  the  old  paint,  and 
then  repaint  the  face  anew,  first  putting  a 
coating  of  white  paint  over  the  zinc,  or 
gilding  it  as  you  may  prefer,  and  then  paint- 
ing the  figures  in  black.  Find  the  centre  of 
the  hole  through  which  the  spill  that  carries 
tbe  hands  passes,  and  strike  the  circles  for 
division  into  hoiu-s  and  minutes,  and  for 
the  regulation  and  height  of  the  figures 
with  a  pair  of  compasses.  Bed  the  zinc 
plate  on  a  piece  of  board,  with  tacks  driven 
in  close  to  it  on  each  side,  so  that  it  may 
not  get  displaced  while  you  are  tracing  the 
circles.— Ed.] 

Liquid  Glue. 

J.  B.  writes  :—"  My  experiences  tenches 
me  that  this  should  not  be  used  for  joints 
reqniriug  much  strength,  but  only  for 
small  jobs  where  a  drop  of  glue  is  required 
in  a  hurry.  For  heavy  work  always  use 
glue  made  in  the  ordinary  way,  and  applied 
boiling  hot."— [J.  Browning.] 

Beeswax  and  Turpentine  Polish. 

J.  H.  [Clifton).— Take  as  much  beeswax 
as  required,  and  placing  it  in  a  glazed 
earthen  pan,  add  as  much  spirita  of  wine  as 
will  cover  it,  and  let  it  dissolve  without 
heat.  Add  either  one  ingredient  as  is  re- 
quired, to  reduce  it  to  the  consistence  of 
butter.  When  this  mixture  is  well  rubbed 
into  the  grain  of  the  wood,  and  cleaned  off 
with  clean  linen  rag,  it  gives  a  good  gloss 
to  the  work.— [Pitchpine.] 
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Wheat  Mill. 
C.  W.  (-IfottttvuvU}. — A  correspondent 
undertook  to  furnish  a  paper  or  two  on  the 
construction  of  mills  for  grinding  various 
articles  at  home,  but  his  courage  apparently 
failed  him,  and,  like  others  who  have  ar- 
ranged to  write  but  have  not  done  sot  I 
hare  heard  nothing  more  of  him.  Your 
plan  of  tracing  a  design  by  placing  it  under 
paper  against  a  pane  of  glass  in  a  window  is 
known  to  every  child. 

Soap-making  at  Home. 
M.  B.  (Forest  Bill).—  Any  refuse  grease 
saved  at  home  may  be  made  available  for 
soap-making.  As  the  products  of  cooking, 
bacon  fat,  etc.,  will  all  contain  more  or  less 
Bait— melt  the  grease  and  pour  it  into 
water,  which  will  have  the  effect  of  extract- 
ing the  salt.  The  grease  will  form  a  cake 
on  the  top  of  the  water.  Russian  tallow  is 
useful  for  dressing  chapped  hands  and  sore 
places  produced  by  the  action  of  the  wind 
on  an  irritable  skin,  but  it  should  not  be 
used  until  the  salt  is  extracted  in  this  way. 
Rearing  Young  Turkeys. 
E.  W.  S.  < Ba ns fM<?).— It  is  thought  to  be 
good  policy  to  put  two  or  three  hen's  eggs 
under  a  turkey  with  her  own  eggs,  as  the 
young  chickens  when  hatched  will  show  the 
turkey  chicks  how  to  pick  up  food.  The 
hen's  eggs  must  be  put  nnder  the  turkey 
about  five  or  six  days  after  she  has  begun 
to  sit,  as  thej  are  hatched  in  less  time  than 
the  turkey's  eggs.  For  food,  give  the 
young  turkey  chicks  hard-boiled  eggs  with 
dandelion  leaves  or  boiled  nettles,  both 
chopped  fine  and  small.  "When  they  are  a 
week  old  they  may  have  some  bread-crumbs 
and  barley  meal,  in  addition  to  the  chopped 
eggs.  The  chicks  must  be  kept  free  from 
cold  and  damp.  A  boarded  floor  well 
sanded  is  best  for  them. 

Parry's  Patent  Castors. 
E.  W.  L.  (Crouch  End)  writes :—"  I  have 
not  seen  Parry's  Patent  Castors  noticed  iu 
Amateur  Work,  so  I  send  you  a  circular 
about  them.  I  have  tried  every  kind  of 
castor  I  know  of,  and  this  is  the  only  one  I 
find  to  be  of  any  use.  I  have  had  them  in 
use  for  several  years."  [The  castors  recom- 
mended by  E.  W.  L.  are  desirable  because 
any  article  of  furniture  to  which  they  may 
be  attached,  whether  it  be  a  bedstead,  a 
heavy  dining-room  table,  a  piano,  or  an 
armchair,  has  a  direct  bearing  upon  them, 
and  thus  there  is  no  liability  to  break  or 
twist,  as  with  the  ordinary  castors.  They 
are  manufactured  at  the  Eagle  Foundry, 
Broad  Street,  Birmingham,  from  which  price 
lists  may  be  had  on  application.— Ed.] 
Repair  of  Harmoniums. 
T.  B.  T.  (Carneic)  writes:— "I  wish  to 
bring  under  your  notice  how  very  useful 
a  few  papers  would  be  on  HarmoDiums,  and 
their  Tuning  and  Repairing'.  Now  that  our 
Irish  Church  is  disestablished  a  great  many 
harmoniums  are  lying  nearly  dumb,  if  not 
so  altogether,  for  want  of  tuning  and  re- 
pairing, but  the  parish  funds  will  not  allow 
of  a  man  being  sent  perhaps  sixty,  eighty, 
one  hundred,  or  one  hundred  and  eighty 
miles,  and  then  by  a  hired  car  likely  eight 
or  ten  miles  to  the  church.  All  this  would 
coat  from  kl  to  £8,  aod  few  parishes  in  the 
country  in  Ireland  can  afford  to  lay  out  so 


much  money  on  a  harmonium,  finding  it 
most  difficult  to  get  money  for  all  the 
necessary  expenses,  such  as  fuel,  lighting, 
etc.  A  few  hints,  therefore,  from  some  of 
your  able  spokesmen  would  be  very  highly 
relished  by  the  clergy  and  members  of  the 
Church  of  Ireland,  and  help,  I  think,  to 
bring  Amateur  Work  before  them  more 
prominently."  [No  one  can  sympathise 
more  truly  aud  earnestly  thau  I  do  with  the 
Church  of  Ireland  in  the  sore  straits  to 
which  she  has  been  cruelly  brought.  I  will 
gladly  do  all  I  can  in  future  volumes  to  meet 
your  view  aud  wishes.  Meanwhile,  let  me 
say  that  any  special  case  shall  receive  atten- 
tion if  details  are  sent,  showing  as  clearly 
as  possible  iu  what  way  repairs  are  required. 
—Ed.] 

Organ  Building. 
X-— The  Dulciana  has  already  been  de- 
scribed in  answer  to  another  correspondent. 
Yes,  it  is  quite  possible  to  mike  the  Gems- 
horn  its  proper  shape  even  in  the  smallest 
pipes.  It  is,  however,  a  common  practice 
to  make  the  upper  octave  of  this  and  other 
stops  of  cylindrical  shape,  the  same  as  the 
Open  Diapason,  and  get  the  tone  by  the  voic- 
ing. But  the  stops  are  all  pretty  much  alike 
when  you  get  to  the  very  small  pipes.  I 
may  add  that  I  have  made  paper  Open  and 
Stopt  Diapasons  which  answered  perfectly, 
although  only  a  trifle  over  \  inch  actual 
speaking  length.— M.W. 

Cantab. — I  am  unable  to  recommend  a 
carpenter  to  do  the  work  you  suggest,  but 
I  think  the  best  plan  would  be  for  you  to 
find  some  decent  workman  iu  your  own 
immediate  neighbourhood,  and  get  him  to 
give  you  an  estimate  for  what  you  require. 
M.W. 

S.  M.  (Red  Cross  Street).— I  find  I  have 
inadvertently  given  the  height  of  the  two- 
manual  building  frame  instead  of  the  single 
manual  in  page  270,  but  unless  you  are 
cramped  for  height  in  your  room,  the 
additional  height  between  the  key-board 
and  sound-board  is  rather  advantageous 
than  otherwise ;  that  which  is  given  in 
column  2,  page  271,  being  the  minimum 
which  I  should  recommend  under  ordinary 
circumstances.  The  dimensions  given  in 
this  latter  column,  however,  will  correct 
any  error  in  the  other  part.  You  will,  no 
doubt,  have  observed  that  in  all  public 
instruments,  the  front  of  the  organ  is 
elevated  as  much  as  possible.— M.W. 

Tom  Tit.— There  is  plenty  of  room  in  the 
apartment  which  you  describe  for  a  4-stop 
organ ;  for,  as  I  have  before  pointed  out, 
you  could  build  one  in  a  height  of  six  feet 
only,  if  necessary,  merely  by  planting  off 
some  of  the  larger  pipes.  Bourdons  would 
not  be  really  necessary  for  so  small  an  in- 
strument. See  answerto X.(Moor<jate  Street) 
as  to  method  of  making  small  pipes,  but 
you  should  have  no  difficulty  in  making  a 
wood  pipe  of  the  length  you  mention.  I 
would  advise  you  to  try  again,  and  follow 
my  suggestion  of  making  the  medium  sized 
pipes  first.  Without  wishing  to  cast  any 
slur  on  the  reed  organs,  which  are  excellent 
in  their  way,  I  may  perhaps  be  permitted 
to  point  out  that  when  a  maker  wishes  to 
strongly  recommend  an  instrument,  he 
always  describes  it  as  equal,  or  nearly 
equal,  to  a  pipe  organ  in  quality  of  tone. 


This  fact  may  be  verified  by  referring  to 
almost  aDy  list,  aud  speaks  volumes  in 
favour  of  the  latter  instruments,  musically 
speaking.— M.W. 

A.  J.  (Clapham). — There  is  no  absolute 
fixed  rule  or  standard  for  the  scales  of  organ 
stops.  Each  builder  uses  his  own  scales, 
and  they  vary  according  to  the  size  of  the 
instrument,  or  the  circumstances  of  the 
building  in  which  it  is  to  be  placed.  As  a 
general  rule,  the  Open  Diapason  is  taken  as 
a  foundation,  and  the  other  stops  made  so 
many  scales  larger  or  smaller,  but  even  in 
this  matter,  there  is  no  absolutely  uniform- 
ity of  practice.  The  remainder  of  your 
query  will  be  answered  by  my  concluding 
chapter,  iu  which  several  different  stops 
are  described.— M.W. 

Iago  Cybi.  —  The  scale  given  for  the 
Bourdon  is  quite  sufficient  to  secure  good 
results.  As  stated  in  the  article,  you  must 
not  expect  to  hear  much  of  it  yourself  when 
sounding  the  pipe.  Wheu  playing  the 
organ  you  might  scarcely  be  able  to  hear  it 
at  all.  Whilst  to  a  person  some  distance  from 
the  instrument,  it  would  sound  quite  loud. 
Paste  can  be  used  to  make  the  pipes,  but 
the  defect  of  it  is  that  it  takes  so  long  to 
dry.  A  Bourdon  8ft.  pipe  would  take  a 
week  to  dry.  A  little  thin  hot  glue  stirred 
into  the  paste  when  first  made  will  increase 
its  adhesive  properties,  and  rather  quicken 
the  drying  process.— M.W. 

W.  B.  [Leamington).  —  I  am  unable  to 
say  whether  or  not  Willesden  waterproof 
paper  is  suitable  for  organ  pipes,  not  having 
had  an  opportunity  of  seeing  it.  Possibly 
the  thicker  varieties,  if  sufficiently  hard 
and  smooth,  might  be  used  for  pipes  by 
making  them  with  only  a  single  turn  round 
the  mandrel,  and  joining  them  down  the 
back  the  same  as  metal  pipes.  If  this  is 
done,  a  strip  of  linen  or  stout  paper  should 
be  glued  all  along  the  joint.  This  would  be 
an  easy  way  of  making  either  a  round  or 
square  pipe,  and  perhaps  some  reader  who 
has  the  Willesden  paper  by  him,  will  try 
the  experiment  and  report  the  result. 
There  would  only  be  a  single  joint  required 
iu  the  square  pipes,  which  might  be  made 
with  wood  blocks,  the  same  as  a  wood  pipe. 
—M.W. 

H.  S.  I.  (London). —  You  may  take  the 
height  of  the  mouth  of  the  Stopt  Diapason 
up  to  the  springing,  or  up  to  the  crown  of 
the  arched  upper  lip,  according  to  whether 
you  require  a  full  or  softer  tone.  Adhere 
to  the  same  plan  throughout  the  stop. — 
M.W. 

T.  J.  M.  (Hoxton).— Zinc  is  not  generally 
approved  of  except  for  pipes  of  large  size, 
in  which  case  the  speaking  parts,  viz.,  the 
languids,  lips,  and  ears,  are  generally  made 
of  pipe  metal,  but  I  think  if  the  same  plan 
were  adopted  with  smaller  pipes,  they 
might  be  made  to  give  better  results.  The 
cause  of  your  failure  with  the  larger  pipes 
evidently  proceeds  from  the  smallness  of 
your  scale  and  the  thinness  of  the  material 
used,  and  very  probably  from  faulty  con- 
struction. I  not  only  think,  but  know,  that 
better  results  can  be  obtained  from  properly 
constructed  paper  pipes.  Possibly  you  may 
expect  too  much  from  jour  stopt  pipes,  as 
their  proper  tone  is  very  quiet,  though 
round.— [M.  W.] 
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Oboe.— The  wind-chest,  etc.,  of  which 
you  send  a  sketch,  is  what  is  termed  the 
Kegellade,  or  "Cone  Box"  wind-chest. 
Tour  sketch  is  very  neatly  executed,  hut 
does  not  convey  a  perfectly  correct  idea  of 
the  construction  and  action,  so  I  have  made 
another  sketch,  which  will,  I  hope,  with  the 
accompanying  explanation,  make  matters 
plain.  In  this  style  of  Bound-board,  or 
wind-chest,  there  is  properly  speaking,  no 
table,  and  neither  stock-boards,  sliders, 
channel  bars,  or  pallet  springs.  A  com- 
plete chest  is  made  for  each  stop  of  pipes, 
and  the  chests  are  placed  close  together 
side  by  side,  on  the  building  frame.  The 
sketch  shows  three  such  chests,  two  of 
them  being  for  ordinary  single  row  stops, 
and  the  third  one  showing  how  a  three-rank 
mixture  can  be  accommodated  on  a  single 


and  bottom  might  be  bored  right  through 
from  the  thick  side  (at  o  on  sketch),  and  a 
piece  of  veneer  or  leather  glued  over  the 
outside  to  prevent  escape  of  wind.  All  holes 
should  be  well  coated  with  thin  glue  to  pre- 
vent splits  from  one  hole  to  the  other. 
The  holes  in  the  top  board  for  the  pipe  feet 
to  stand  in  should  be  in  two  alternate  rows 
the  same  as  in  an  ordinary  sound-board,  as 
by  this  arrangement,  space  and  length  of 
soundboard  are  economised.  The  valves 
are  simply  conical  pieces  of  wood  covered 
with  leather,  which  are  raised  when  the 
key  is  depressed,  and  so  admits  the  wind 
down  into  the  channel ;  and  when  the  key 
is  released,  the  valve  falls  into  the  hole  and 
closes  it  up.  A  flat  pallet  weighted  with 
lead,  and  working  between  two  guide  pins, 
as  shown  in  the  third  chest,  might  be  used 


not  work  if  made  as  you  have  drawn  it,  as 
the  bridge  could  not  rise  and  fall.  I  have 
made  the  necessary  correction,  and  insert 
a  sketch  for  the  benefit  of  amateurs  gene- 
rally. The  great  key  being  pressed  down, 
raises  the  front  end  of  the  lower  backfall 
of  the  coupler,  the  back  end  of  which  pulls 
down  the  tracker  e.  The  tracker  pulls  down 
the  back  end  of  the  upper  backfall,  and  the 
front  end  pushes  up  the  swell  key.  The 
bridge  of  the  lower  backfalls  is  raised  when 
required  to  put  the  coupler  out  of  action, 
it  is  therefore  necese ary  to  make  the  tracker 
shorter  than  the  space  between  the  two 
backfalls.— M.W. 

Amateur  Obgan  Boilder  sends  a  sketoh 
of  a  Unison  Coupler,  which  he  thinks  will  be 
more  satisfactory  to  Oboe  than  the  one 
suggested  by  him   in  page  338.    It  is  con- 
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SECTION  OF  THREE  KEGELLADE  WINDCHESTS 
SHOWING    ACTION.      (OBOE). 

A,  Windcbests ;  B,  Cone  Valves  ;  C,  Pallet  Valve 
Weighted  ;  D,  Holes  or  Channels  for  Wind  to  pass 
from  Windchests  into  Pipes  ;  E,  Holes  for  Pipe 
Feet  to  stand  in ;  F,  Squares  to  raise  Valves ; 
G,  Connecting  Bod  or  Sticker;  H,  Sticker  to 
Manual ;  J,  Manual  Key. 


(_J 


swell  to  great  unison  coupler.     (amateur 
Organ  Builder). 

Small  cut  to  right  shows  front  view  of  Erect  Sticker. 
A,  Swell  Key:  B.  Great  Key  ;  C,  Great  Sticker;  D,  Block 
on  Great  Sticker ;    E,   Coupler    Backfall ;   F,    Coupler 
Sticker;  G,  Coupler  Sticker  Kegister. 


(  /7\ 
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SWELL  TO  GREAT  COUPLER.     (F.  J.  A.,  Hackney). 
A,   Swell  Key ;   B,  Great  Key  ;  C,  Lower  Backfall  of  Coupler ; 
D,  Bridee  of  Backfall  of  Coupler;  E,  Tracker ;  F,  Upper  Back- 
fall of  Coupler. 


GREAT  TO  SWELL  COUPLER.      (G.  P.  D.,  Moira). 
A.  Swell  Key:    B,  Great  Key;    C,  Lower  Backfall  of  Coupler 


chest.  These  chests  are  simply  long  narrow 
hoxes,  about  as  long  as  an  ordinary  sound- 
board, 5  or  6  inches  deep  internally,  and  as 
wide  as  required.  Thus,  for  a  Fifteenth 
stop,  the  internal  width  of  the  chest  need 
not  exceed  2  inches ;  while  for  an  Open 
Diapason,  it  may  be  i  or  5  inches  or  more, 
according  to  the  size  of  the  pipes.  The  top, 
bottom,  and  one  side  are  formed  of  pine, 
1\  to  2i  inches  thick,  and  the  other  side 
need  only  be  about  i  inch  thick.  This  thin 
side  is  the  best  one  to  make  movable  for 
access  to  valves,  but,  if  required,  the  top 
may  be  made  movable  instead.  The  channels 
for  the  wind  to  pass  from  the  wind-chest  to 
the  pipes  are  simply  round  holes  bored 
with  a  centre-bit  in  the  top,  bottom,  and 
thick  sides,  so  as  to  form  one  channel  or 
tube.  These  holes  vary  in  size  according  to 
the  size  of  the  pipes,  and  may  be  bored 
after  the  box  is  put  together ;  thus  the  top 


instead  of  the  conical  valve.  It,  however, 
seems  to  me  that  the  whole  thing  might  be 
much  simplified  by  having  only  one  hole 
—in  which  the  pipe  feet  would  stand— bored 
through  the  top  board  direct  into  the 
wind-chest,  and  covered  with  an  ordinary 
pallet,  which  could  be  acted  on  simply  by 
reversing  the  squares  so  as  to  cause  a  pull 
instead  of  a  push  action.  If  this  were  done, 
the  whole  of  the  wind-chest  could  be  made 
of  }  inch  stuff,  except  the  top,  which  would 
be  of  1.1  or  2  inch  material.  Space  and 
material  would  thus  be  saved,  and  the  bulk 
of  the  boring  would  be  dispensed  with. 
The  stop  action  simply  opens  or  closes  a 
1  valve  at  the  end  of  the  wind-chest,  so  as  to 
admit  or  stop  off  the  wind  from  the  wind- 
trunk  as  may  be  required,  so  no  sliders  are 
needed.— M.W. 

F.  J.  A.  (Hackney).—  The  Coupler  Swell 
to  Great  of  which  you  sent  a  sketch,  will 


D,  Coupler  Sticker;  E,  Upper  Backfall  of  Coupler. 

structed  as  follows  :— A  little  block  of  wood 
is  glued  on  to  the  side  of  the  great  sticker, 
as  shown  in  the  sketch,  and  when  in  action, 


the  coupler  backfall  rests  on  this  block.  A 
sticker  connects  the  front  end  of  this  back- 
fall with  the  swell  key,  and  presses  on  the 
key  just  behind  the  comb.  These  stickers 
are  kept  in  their  places  by  passing  through 
holes  in  a  strip  of  wood,  or  register,  as  it  is 
termed,  marked  o  in  the  sketch.  To  put 
the  coupler  out  of  action,  raise  the  bridge 
of  the  backfalls  about  |  inch.  It  is  sug- 
gested that  this  coupler  is  preferable,  as  it 
does  not  come  in  the  way  of  the  knees,  or 
interfere  with  the  pedal  coupler  where 
there  is  one.  It  is  also  more  accessible  than 
the  one  previously  described.— M.W. 

G.  P.  D.  (Moira).— I  am  not  sure  that  I 
have  deciphered  your  initials  correctly.  I 
give  a  sketch  of  a  coupler  Great  to  Swell 
which  may  suit  you  better,  as  it  will  do  fgr 


AMATEURS  IN  COUNCIL. 


493 


keys  of  any  length,  and  no  matter  which. 
now  overhangs  the  other.  The  tail  of  the 
swell  key  raises  the  front  end  of  the  top 
backfall,  the  back  end  of  which  presses 
down  the  sticker.  The  lower  end  of  the 
sticker  presses  down  the  back  end  of  the 
lower  backfall,  aad  the  front  end  of  it  conse- 
quently raises  the  tail  of  the  great  key.  To 
pnt  out  of  action,  raise  the  top  bridge,  or 
lower  the  other,  whichever  may  be  most 
convenient.  Tour  other  queries  will  receive 
attention.— M.W. 

Moving  Model  of  Wateimill. 
E.  B.  (Monk-Wearmouth).— (1)  The  space 
for  pipes  at  back  of  watermill  is  quite  im- 
material— about  2  inches  by  the  width  of 
case.  (2)  The  thickness  of  pipe  is  also  a 
matter  of  convenience.  I  should  advise  J 
compo  for  small  models,  larger  size  in  pro- 
portion.    (3)  Compo  pipes  are  used  for  gas. 

(4)  The  container,  b,  may  be  tacked  on  to 
the  bottom  of  upper  tank  with  solder, 
leaving  room  to  get  at  the  cock  or  tap,  v. 

(5)  The  letter  v  is  referred  to  as  k  in  the 
text,  but  the  meaning  is  obvious.  (6)  A 
cigar  cock  is  the  smallest  tap  made  for  gas- 
fitters,  and  is  used  for  tobacco  shops,  and 
can  be  purchased  at  Messrs.  B.  and  J. 
Brown,  Charlotte  Street,  Blackfriars.  Any 
other  tap  will  do. 

Fumigator  for  Greenhouse. 
C.  Z — Get  a  tin  box  with  a  deep  cover,  as 
shown  in  the  annexed  illustration,  in  which 
a  represents  the  box,  and  b  the  cover.    At- 
B  A 
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FUMIGATOR  FOR  GREENHOUSE. 
tach  a  short  piece  of  pipe,  c,  to  the  bottom 
of  b,  just  large  enough  to  fit  tightly  on  the 
nozzle  of  a  pair  of  bellows.  To  b  attach  a 
short  piece  of  pipe  slightly  conical  in  form, 
so  that  the  orifice  is  less  in  diameter  than 
that  part  of  it  which  is  soldered  to  b.  Slip 
c  over  the  nozzle  of  the  bellows,  put  some 
tobacco  or  tobacco  paper  in  a,  light  it,  slip 
b  over  a,  blow  gently  with  the  bellows,  and 
the  smoke  will  issue  from  d,  whose  point 
may  be  placed  as  close  to  the  green  fly  on 
your  plants  as  you  like. 

Paint  for  Model  Engines. 
A.  F.  S.  (Dresden). — Try  Japan  gold  size 
and  colour,  mixed  to  paint  consistency. 
Varnish  afterwards,  and  stencil  the  linings 
in  with  a  paper  stencil,  and  gold  or  bronze 
powder.  The  stencilling  should  be  done  just 
before  the  varnish  is  quite  dry.  I  bave  ex- 
perimented with  the  above  up  to  about  300°, 
and  found  it  fairly  satisfactory.  Oak  varnish 
was  used.  I  have  been  unable  to  recover 
the  recipe  for  engine  green,  although  I  have 
made  many  enquiries.  I  recommend  A.  F.S. 
to  the  United  Asbestos  Company,  who 
sapply  paints  capable  of  withstanding  heat. 
I  bave  samples  before  me  in  twenty-four 
different  colours.  They  possess  a  high  gloss. 
As  advertised,  they  are  : — 
Mixed,  ready  :— red,  black,  24s.  per  cwt. 

„  green,  3£s.      „ 

In  Paste :—         red,  black,  28s.       „ 
„  green,  32s.      „ 

Particulars  on  application  to  chief  office, 
161,  Quien  Victoria  Road,  London.  I  am  not 
acquainted  with  the  composition  of  gold 
size. — [Ajcioo.] 


Bookbinding-Substitute  for  Tapes. 

Amateur  Bookbinder. —  The  specimen 
attached  to  your  letter  is  called  Mull ;  it 
can  be  had  from  any  bookbinders'  material 
dealers,  Eadie,  53,  Great  Queen  Street,  for 
instance.  The  cost  is  about  5s.  6d.  per 
piece.  They  will,  I  have  no  doubt,  send 
small  quantities  out  to  those  who  write 
to  them. 

Spots  on  Leather  Binding. 

E.  TJ.  (Haxckhitrst)  finds  that  the  leather 
binding  of  many  of  his  books  has  become 
spotted  with  the  damp,  and  he  asks  if  he 
can  do  anything  to  restore  the  colour  of 
the  leather  or  get  out  the  spots  in  any  way. 
I  can  only  say  that  if  the  leather  is  stained 
or  bleiched  nothing  will  restore  it.  Try 
washing  the  books  gently  with  clean  water, 
using  a  soft  sponge.  [Author  of  "  Book- 
binding for  Amateurs."] 

Instantaneous  Polish. 

J.  B.  writes :— **  I  can  endorse  what 
H.  A.  M.  says  in  Part  XXX.  in  praise  of 
Spencer's  Polish.  Although  I  have  never 
had  a  rubber  in  my  hand  before,  I  obtained 
a  most  brilliant  surface  on  a  piece  of  ma- 
hogany, and  subsequently  on  stained  deal, 
at  a  very  small  expenditure  of  labour.  The 
work  has  now  been  done  several  weeks,  and 
shows  no  sign  of  becoming  dull,  as  I  feared 
it  might." 

New  Mitre  Machine  and  Instantaneous 
Polish. 

Museum  writes:— "Ihaveboughtboththe 
above  from  recommendations  in  Amateur 
Wobk,  the  former  bids  fair  to  be  very  use- 
ful, and  the  latter  is  quite  a  success." 

Polishing-  Pebbles. 
Museum  writes  :— "  Perhaps  those  ama- 
teurs who  have  been  seeking  information 
on  the  above  Bubject  might  like  to  know 
that  a  short  time  since,  I  found  on  the 
beach  a  small  cornelian  ;  on  reaching  home, 
I  got  a  small  brother  to  turn  an  ordinary 
grindstone.  1  applied  the  pebble  to  the  flat 
vertical  side,  and  in  about  twenty  minutes 
I  had  ground  away  half  the  pebble,  with  a 
very  fairly  smooth  surface.  After  apply- 
ing a  little  fine  sand-paper  and  then  a  rough 
cloth,  I  secured  a  fine  polish." 

Stage  Scenery. 
H.  B.  (Islington).— For  painting  scenery 
for  a  theatre,  the  colours  sold  in  the  form 
of  powder  by  oil  and  colounnen  are  used, 
but  they  are  mixed  with  size,  instead  of  oil 
and  turpentine,  as  for  house  painting. 
Heat  the  size  and  reduce  it  to  the  proper 
consistence  for  working  by  the  addition  of 
a  little  water,  and  then  put  in  the  colour 
and  mix  well.  A  gentleman  who  has  had 
considerable  experience  in  scene  painting 
and  the  manufacture  of  stage  properties 
for  amateur  theatricals,  has  offered  to  take 
these  subjects  in  hand,  and  will,  I  hope, 
carry  out  his  projjosal. 

Ornamental  Fernery. 
J.  S.  (Portsea).— Many  designs  for  orna- 
mental ferneries  of  various  kinds  with  full 
particulars  of  the  method  of  making  them 
have  now  been  given,  and  the  subject  must 
now  be  allowed  to  rest,  until  anything 
turns  up  that  may  render  its  resuscitation 
necessary. 


Japanese  Cabinet  for  Drawing 
Rooms. 

C.  B.  (Schola  Repandunensis)  writes  to  say 
that  he  has  made  the  Japanese  Cabinet, 
patterns  for   which  were  issued  with  Part 
XXXI.  of   Amateur    Work,   and    that    it 
looks  "uncommonly  nice."     He  says,  *'I 
made    the   frame    work  of  common  deal, 
stained  it  black,  and  then  gave  it  two  coats 
of  varnish."     This  throws  up  the  fretwork, 
which  is  done  in  oak,  very  well.    I  am  gTad 
to  hear  of  C.  B.'s  success  and  satisfaction 
with  the  cabinet,  but  I  am  sorry  on  the 
other  hand  to  find  from  the  date  that  his 
letter  was  written  ou  a  Sunday,  when  our 
thoughts,  which  I  know  from  long  expe- 
rience, are  sadly  disposed  to  ramble,  should 
be  directed  to  other  and  higher  matters. 
Stuffing-  Arm  Chair. 
S.  S.  (Warbeck  Road).— Papers  on  Uphol- 
stery will  be  given  shortly,  and  then  your 
want  with  reference  to  the  above  subject 
will  be  met. 
Alhambra  Five  o'clock  Tea  Table. 
Occanio  Razore.— You  can  be  supplied 
with  Part  IV.  of  Amateur  Work,  which 
contains  the  design  for  the  above-named 
tea-table,  if  you  send  7d.  in  postage  stamps 
to  the  publishers  of  this  Magazine.    When 
you  can  get  what  you  require  at  so  cheap  a 
rate  it  is  hardly  the  thing  to  ask  some 
brother  amateur  to  make  you  a  present  of 
the  design  in  question. 

Warped  Wood. 

E.  M.  (Scarborough) .—It  you  wood  for 
fret-cutting  is  warped  in  one  direction  only( 
damp  it  and  expose  the  convex  sicle  to  the 
sun  or  to  gentle  heat  from  the  fire,  and 
when  it  appears  to  be  tolerably  straight 
apply  heavy  pressure  to  it,  and  let  it  remain 
for  two  or  three  days  under  pressure.  If  it 
is  warped  in  different  directions  —  for 
example,  in  this  form,  /^ — all  that  can  be 
done  is  to  wet  it  thoroughly,  and  to  bring 
it  straight  by  gradual  pressure,  under  which 
it  must  remain  for  some  days  when  it  has 
been  brought  straight. 

Repairs  of  Veneered  Chess  Table. 

A.  F.  S.  (Dresden)— The  warped  and  de- 
fective squares  on  your  chess  table  must  be 
carefully  taken  off  with  a  hot  iron,  and  re- 
placed by  new  ones,  as  it  is  impossible  to 
repair  the  old  ones.  Great  care  is  needed 
in  doing  the  job.  Every  atom  of  the  old  glue 
under  the  squares  you  take  up,  must  be 
neatly  scraped  off.  The  new  square  should 
tben  be  cut,  not  fitting  too  tightly,  to  allow 
for  the  wood  swelling  with  the  hot  glue. 
The  square  may  then  be  glued  down,  and 
allowed  to  set.  With  a  sharp  scraper  clean 
gradually  off  to  the  level  of  the  other 
squares,  and  finish  with  sand-paper.  Be  very 
careful  not  to  scrape  a  hole  in  the  old  veneer, 
very  little  would  do  it.  It  would  be  hope- 
less to  try  and  repolish  part  of  a  table.  All 
the  polish  must  be  sand-papered  off  right 
down  to  the  wood,  with  a  cork  rubber,  and 
the  whole  surface  repolished.  It  will  not 
be  nearly  so  troublesome  a  job  as  the  first 
polishing  was,  as  the  pores  of  the  wood  are 
all  full.  Hot  plates  or  anything  that  would 
tend  to  melt  the  glue  and  warp  the  veneer, 
should  never  be  put  on  inlaid  tables;  it  is 
a  sad  fact  that  such  tables  are  more  orna- 
mental than  useful.— [W.  J.  S.] 
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INFORMATION  SUPPLIED. 


Perfumes. 
R.  A.  E.  (Oxford)  writes  in  reply  to 
Shaving  Paste  :— "  The  following  are  good 
recipes  for  lavender  water:  (1)  Flowering 
tops  of  lavender  (fresh),  7  lbs.;  rectified 
spirit,  2  gallons.  Macerate  for  a  week,  and 
add  of  water  staining  3  lbs.  common  salt 
in  solution  haif  a  gallon,  and  distil  2  gallons. 
(2)  Mitcham  oil  of  lavender,  8  oz. ;  essence 
of  musk,  4  oz. ;  essence  of  ambergris  and  oil 
of  bergamot,  of  each  1£  oz.  ;  rectified  spirit 
2  gallons,  mix  well.— Kose  water,  attar  of 
roses,    3  drachms  ;    warm  rectified  spirit, 

1  pint;  dissolve,  add  of  hot  water  10  gallons, 
mix  in  12  gallon  Carboy,  cork  and  well 
agitate  till  cold.— Mil le fie nr,  essence  of 
ambergris,  4  oz. ;  essence  of  lemon,  3  oz. ; 
oil  of  cloves,  2  oz. ;  English  oil  of  lavender, 

2  oz.  ;  essence  of  petit  grain,  essence  of 
bergamot,  and  balsam  of  Peru,  of  each  1  oz. 
Dissolve  one  oz.  of  the  mixture  in  one  pint 
of  the  strongest  rectified  spirit.  Tbe  first 
two  recipes  are  for  very  large  quantities, 
but  I  think  Shaving  Paste  will  be  able  to 
reduce  tbem  to  suit  himself.  "  Jockey 
Club"  I  can  find  no  recipe  for." 


G.  H.  C.  (Penffc)  writes:—"  If  Shaving 
Paste  has  not  already  found  a  recipe  for 
lavender  water,  be  might  try  either  of  the 
following,  which  I  copied  from  a  receipt 
book :  — Lavender  water,  1  pint  of  spirits  of 
wine;  £  oz.  of  oil  of  lavender;  J  oz.  of 
bergamot;  i  oz.  of  ambergris,  to  be  put 
all  together  in  a  bottle,  and  well  shook;  or 
in  a  pint  of  spirits  of  wine,  put  3  drachms 
of  the  essential  oil  of  lavender,  audi  drachm 
of  essence  of  ambergris.  I  have  not  tried 
either  of  these  myself,  but  I  shall  be  glad  to 
hear  if  they  are  good  recipes,  if  Shaving 
Paste  should  try  them." 

Wakefield  sends  the  following  recipes 
in  answer  to  Shaving  Paste: — 

Lavender  Water. — Sp.  wine,  rectified,  lj 
pints;  ol.  lavend.,  6  drachms;  ol.  berga- 
mot, 4$  drachms  ;  ess.  ambergris,  15  drops  ; 
ess.  mosch,  1  drachm ;  rose  water,  6  oz. ; 
sweet  spirits  nitre,  6  drachms;  otto  de 
rose,  6  drops.  Add  the  sp.  nitre  last,  and 
let  it  stand  one  month  at  least.  Improves 
with  age. 

Jockey  Club.— Ess.  irides,  5oz. ;  ess.cassie, 
ess.  tubereuse,  ess.  ambergris,  each  10 
drachms ;  ol.  bergamot,  $  drachm  ;  otto  de 
rose,  1  drachm ;  sp.  wine,  rectified,  14  oz. 
Ess.  irides  is  made  by  adding  1  pint  ep. 
wine,  rect.,  to  1  lb.  orris  root  in  coarse 
powder.    To  stand  a  month. 

Rose  Water.—  This  is  seldom  made  in  this 


country ;  it  is  cheaper  to  buy.  Sometimes 
it  is  made  by  rubbing  a  few  drops  of  otto 
with  magnesia,  and  then  filtering  throtigh 
paper. 

Cornelius  Nepos  writes  in  reply  to 
Shaving  Paste,  who  wishes  to  know  how 
to  make  lavender  water,  etc  : — "  I  am  happy 
to  be  able  to  tell  him,  but  let  me  say,  first  of 
all,  he  will  require  a  still  to  make  the  otto 
or  oil  of  lavender  ;  and  he  will  have  to  make 
it  right  with  Her  Majesty's  Excise  for 
leave  to  have  it  in  his  possession.  I  pre- 
sume he  knows  what  a  still  is.  It  is  simply 
a  pot  with  a  lid  on,  and  a  worm  or  con- 
denser passing  from  it.  A  plan  of  a  suitable 
still  is  showu  in  the  accompanying  engrav- 
ing. (1)  Place  14  lbs.  of  lavender  tops  and 
flowers  in  the  still  with  4  gallons  of  water. 
Light  the  fire,  and  simmer  gently  for  four 
hours.  Save  the  condensed  steam.  On  tbe 
top  of  it  an  oil  will  be  found  floating.  This 
is  oil  or  otto  of  lavender.  (2)  Take  4  oz. 
oil  of  lavander ;  spirits  of  wine  (60  over 
proof),  3  quarts.  Mix.  A  little  rose  im- 
proves it.  This  is  a  superior  article,  and 
will  bear  a  good  amount  of  dilution  with 
water,  if  for  home  use.  Some  persons 
use  the  water  that  remains  after  skimming 


A,  Pot ;  B,  Enamelled 
i-inch  Iron  Pipe ; 
C.  Funnel  for  Cold 
Water ;  D,  Escape 
of  Cold  Water;  E, 
Piece  of  House 
Drop  Spout  corked 
at  both  ends,  B 
passing  through 
them.  The  Otto 
rises  through  B. 
The  cold  water  iu  E 
condenses  it,  and  it 
drops  into  the  re- 
ceiver H,  in  which 
the  Otto  will  be 
found  floating. 


off  the  otto.    Well,  it  certainly  is  lavender 
water  of  a  sort ;  perhaps  in  these  days  of 

]    sham  aud  humbug  it  might  pass  as  such. 

j  (3)  Rose  water. — 12  lbs.  rose  leaves, 
pickled ;  2£  gallons  of  water.  Still  off  2 
gallons.  This  is  the  rose  water  of  the  shops. 
(4)  Jockey  Club  Bouquet  is  made  as  follows  : 
pure  grape  spirit  must  be  used  to  abstract 
the  scents  from  the  pomades.  Espirit  de 
rose  de  pommade,  1  pint ;  espirit  tuberose, 
1  pint ;  espirit  oassie,  £  pint ;  espirit  jas- 
min, £  pint;  extract  of  civet,  3  oz.  This 
recipe  is  from  Dr.  Piesse's  work  on  Per- 
fumery." 

E.W.  S.  (Banstead)  writes  :—"  In  reply 
to  Shaving  Paste,  you  must  first  make  a 
small  still— I  made  one  with  an  oil  flask,  put 
a  cork  in  the  tap,  and  got  about  a  yard  of 
small  glass  tubing  from  the  chemist,  cost 
about  6d.,  and  bent  it  in  the  flame  of 
a  candle  or  lamp,  and  bought  some  methy- 
lated spirit  aud  lamp.  You  must  put  the 
tube  through  the  cork,  and  bend  it  down, 
and  pass  it  through  some  cold  water  to  con- 
dense the  steam  when  the  water  boils  in  the 
flask.  Get  some  lavender,  and  break  it  up 
small,  and  put  it  in  the  bottle  with  water. 
Put  your  methylated  lamp  uuderaeath  the 
flask  to  boil  the  water,  and  I  should  say 
that  the  first  that  comes  off  is  the  strong" 
est;  but,  in  order  to  make  it  good,  you 
should  diBtil  it  three  times,  then  get  some 


spirits  of  wine  overproof— say  one  pint — 
and  put  about  a  wineglassful  of  what  you 
have  distilled  in  it,  and  cork  it  down  for  a 
time.  You  can  make  your  own  spirits  of 
wine  from  dre^s  of  port  wine,  or  elderberry 

;   wine ;   in  fact,  anything  strong.     Distil  it 

I   three  or  four  times  " 

Loco  India,  in  reply  to  Shaving  Paste, 
recommends  him  to  look  at  pages  155  and 

|  156  of  *■  Moore's  Universal  Assistant,"  an 
American  work  'published  at  73,  Beckman 
Street,  New  York,  and  to  be  purchased  at  49, 
Murk  Lane,  and  36,  Bloomsb u ry  Street, 
London,  W.C. 

Loose  Rivet  in  Iron  Water  Barrow. 

Olla  Podrida  writes  in  reply  to  Lucius, 
that  he  should  remove  the  rivet  and  substi- 
tute a  suitable  sized  bolt  and  nut,  with  a 
leather  or  indiarubber  washer  under  the 
head.  Leather  is  not  of  much  good,  unless 
kept  wet,  and  then  it  is  the  best  kind  of 
washer  that  can  be  used.  If  rubber  is  not 
at  hand,  wind  some  soft  twine,  smeared 
with  white  lead,  around  the  neck  of  the  bolt, 
and  screw  up  tight.  Let  it  set  a  bit,  and 
screw  up  harder  if  possible.  The  leakage 
will  be  effectually  stopped. 

G.  E.  writes  in  reply  to  Lucius  : — "Under 


AMATiiUR  S  SMALL   STILL. 

A,  Flask;  B,  Spirit  Lamp;  C,  C,  Glass 
Tube ;  D,  Condenser  containing  Cold 
Water;  E,  Receptacle  for  Products  of 
Still. 

the  circumstances  mentioned,  it  would  be 
advisable  to  well  dry  the  barrow,  warm  the 
part  around  the  rivet  with  a  hot  iron,  apply 
a  little  muriatic  acid  with  some  killed 
i  spirits  or  soldering  fluid  to  the  loose  rivet, 
tben  melt  some  tinman's  solder  around  the 
loosened  head. 

Additional  Stops  to  Harmonium. 

Lindom  writes  in  reply  te  Harmony: — 

J    "I  have  an  ordinary   one-row  harmonium 

i    which  I  greatly  improved  by  the  addition 

.    of    an   octave    coupler,    divided    between 

I    E  and  F,  and  enclosing  the  reeds  in  swell- 

1    boxes  to  suit,  worked  by  means  of  levers 

i    for  the  knees.    This  is  the  only  harmonium 

I  have  seen  with  octave-couplers,    and   I 

can  say   that   it  has   transformed  a  very 

ordinary  instrument  into  one   with    great 

power  and  variety.    This  has  now  been  ia 

use  about  five  years,  and  I  should  not  like  to 

part  with  it.  With  the  treble  part  of  coupler 

in  action,  it  will  render  a  solo  with  capital 

effect,  as  the  bass  can  be  played  very  softly 

when   the    swell  is  closed.     If   Harmony 

will  fit  this  to  his  harmonium,  I  am  certain 

he  will  be  repaid  for  all  his  trouble.     I  did 

mine  in  a  few  nights."      [Why  not  write  an 

account  with  suitable  diagrams  of  the  mode 

you  adopted  in  making,  fixing,  and  working 

your  octave- coupler.    I  am  sure  it  would  be 

acceptable  to  many  readers  of  this  Maga« 

zine.— Ed.] 


AMATEURS  IN  COUNCIL. 
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Bookbinding. 

C.  T.  (Xottingfcam)  writes  in  reply  to 
H.  G.  C.  (Carcave1los\,  who  wishes  to  know 
how  to  fasten  plough-knife  in  plough.  In 
the  plough  that  I  have  made  I  simply  made 

r 
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A,A ,  Holes  in  Knife  countersunk  for  Screws. 

tbe  knife  of  a  piece  of  flat  steel,  i  in.  broad 
i  in.  thick,  cut  a  groove  in  the  bottom  of 
plough,  and  fasten  knife  in  with  two 
wood  screws,  as  shown  in  the  annexed  dia- 
gram. 

Spirit  Lamp  Brazing  Apparatus. 
A.  F.  S.  (Dresden)  writes  in  reply  to 
S.  3i\  L.  [Goderich,  Canada) — "I  do  not 
think  it  possible  to  braze  well  with  a  spirit 
lamp.  The  way  I  suggest  is  by  spirit -gas. 
S.  M.  L.  should  consider  whether  it  would 
not  be  cheaper  and  better  to  buy  one  of 
Fletcher's  apparatuses,  as  it  would  be  more 
satisfactory  than  a  home-made  one.  I  give 
a  sketch  of  a  bench,  fitted  with  bellows,  for 
gas-brazing.  I  designed  it  for  myself,  but 
not  having  any  space  for  it,  and  no  use  for 
it,  my  boilers  being  soft-soldered,  I  never 
made  it.  For  instructions  for  making  the 
blow-pipe,  I  must  refer  him  to  page  27-, 


BENCH  WITH  BELLOWS  FOR  GAS 
BRAZING. 

Part  VI.  ;  and  instructions  for  building 
organ-bellows  are  given  in  page  221, 
Part  XVI.,  the  bellows  required  being  the 
same.  There  is  no  occasion  for  tbe  gas- 
generator  to  be  on  the  bench,  and  the  air- 
pipe  into  it  had  best  enter  at  the  top  and  be 
led  down  to  the  bottom.  If  the  generator 
stands  on  the  bench  with  the  air-pipe  en- 
tering the  bottom,  when  the  pressure  falls 
the  wind-cbest  would  be  filled  with  spirit, 
t*.  31.  L.  would  find  a  four  or  five-wick  lamp 
rather  wasteful.  The  generator  should  be 
filled  about  two-thirds  full.  With  regard 
to  the  sketch,  a,s,  s,  are  stop-cocks;  g,  gene- 
rator ;  t,  wind-trunk ;  w,  weights  ;  e,  piece 
for  opening  safety-valve  ;  e,  plug  for  spirit ; 
b,  blow-pipe ;  l,  stand  for  blow-pipe ;  d, 
spring  ;  i,  i,  flexible  tube3." 

Chemistry  of  Dyeing-. 
G.  E.  writ#s  in  reply  to  Sax  FE*ycisco  : 
— "  '  The  American  Dyer,'  by  E.  H.  Gibson, 
price  W*. ; l  The  Art  of  Dyeing,  Cleaning, 
Scouring,  and  Finishing,"  by  Thomas  Love, 
price  25s.,  both  obtainable  from  J.  Heywood, 
London  and  Manchester,  are  books  likely 
to  meet  your  special  requirements.    Yon 


will  also  learn  much  on  the  Chemistry  of 
Dyeing  by  reading  the  '  Textile  Manufac- 
turer,' published  by  W.  T.  Emmott  &  Co., 
Tork  Street,  Covent  Garden,  Lcndon.  Sub- 
scription, 12s.  per  anuum. 

Electro-Plating  with  Copper. 

G.  E.  writes  in  reply  to  Cornelius 
Nepos  : — "The  art  of  copying  engravings 
by  means  of  electro-deposited  copper  is 
known  by  the  name  of  '  Electro  typing.'  If 
you  wish  to  learn  the  art,  you  cannot  do 
better  than  buy  a  manual  on  '  Stereotyping 
and  Electrotyping,'  by  Fred  J.  Wilson, 
published  by  Messrs.  Wyman  &  Sons  at 
the  price  of  5s.  The  book  is  highly  re- 
commended, and  is  illustrated  with  80 
woodcuts." 

Grinding  Taps. 

"Willing  to  Help  writes,  in  reply  to 
Chips  : — "Take  a  piece  of  hardwood— beech 
will  do  very  well,  cut  one  end  square  to  fit 
the  brace.  Then  cut  a  slot 
in  the  other  end  to  fit  plug 
of  tap,  as  in  the  annexed 
illustration.  Then  take  a 
little  emery  and  water,  or 
fine  sand  and  water,  and 
grind  away  slowly  and  care- 
fully until  the  tap  being  turned  off,  you 
cannot  blow  through,  it.  You  will  find  the 
tap  perfectly  sound." 

Le  Page's  Liquid  Fish  Glue. 

Brum  writes  :  —  "  Your  notice  on  this 
article  is  not  exaggerated.  I  sent  for  some, 
and  find  it  all  you  described  it.  If  only  for 
the  quality  of  not  chilling  it  should  recom- 
mend itself  to  amateurs." 

Issue  of  Amateur  Work. 

Brum. — Your  suggestion  is  now  under 
consideration,  and  will  probably  be  carried 
ont ;  but  even  with  this  I  do  not  see  how 
replies  to  correspondents  can  be  given 
earlier  than  they  are.  Answers  are  seldom 
obtained  in  weekly  publications  in  less  than 
six  weeks  after  recent  of  queries. 


INFORMATION  SOUGHT. 

Design  for  Bracket. 
S.  P.  (Ptole)  wishes  for  a  design  of  a  small 
timepiece  suitable  for  bracket  or  mantel,  to 
be  made  with  watch.  [You  ask  for  a  design 
in  the  next  Part,  i.e.,  Part  XXXII.,  for  July. 
Your  letter  was  too  late  for  anything  but 
mere  acknowledgment  in  that  Part.— Ed.] 
Bulbs  for  Testing  Sea  Water. 

E.  M.  {Scarhorough)  wishes 
to  know  where  he  can  get  glass 
bulbs  for  testing  sea  water,  one 
green  and  one  blue,  of  the  size 
and  shape  of  the  annexed  figure. 
Years  ago,  he  says,  he  got  them 
of  W.A.Lloyd.  bulb™ 

Thinning  Collodion.  testing 

Subscribes  wishes  to  know    seawater 
how  to  thin  Sureeon's  collodion. 
Oirng  Apron  for  Canoe,  etc. 

B.  H.  J.  writes  :— "  Will  any  one  tell  me 
how  to  oil  an  apron  for  the  canoe,  so  as  to 
keep  it  from  getting  sticky,  and  some  way 
of  fixing  it  to  the  combing?  I  would  also 
like  to  put  some  kind  of  wheela  under  her, 
so  as  to  roll  her  to  and  from  the  landing.  I 
am  afraid  the  keel  is  not  deep  enough  to 


run  a  hole  for  a  square  axle  through." 
[  Make  a  cradle  to  carry  the  canoe,  and  then 
put  the  cradle  on  wheels,  or  run  it  up  and 
down  on  rollers.— Ed.] 

Cure  for  Stove  that  Smokes. 

T.  B.  T.  (Carnew)  asks  :—  Can  any  reader 
of  Amateuk  Work  inform  me  of  a  way  of 
putting  one  of  Smith  and  Wellstood's 
Room-stoves  into  a  room  where  there  is  no 
fireplace  ?  I  have  one  placed  with  the  pipe 
going  into  the  flue  of  the  kitchen-chimney, 
hut  it  smokes  terribly,  even  with  the  ven- 
tilator open. 

Ice  House. 

W,  L.  (Cullercoats)  wishes  for  a  design 
and  information  on  construction  of  an  ice 
house,  specially  contrived  for  the  preserva- 
tion of  fish.  Will  anyone  who  may  have 
such  a  house  give  a  description  of  it  ?  [A 
subterranean  chamber  reached  by  a  flight 
of  steps,  which  must  be  covered  in  by  a 
structure  above  the  ground  level,  seems  to 
be  what  W.  L.  wants.  I  should  make  it  of 
concrete  walls,  floor  and  domed  top,  with 
slate  troughs  or  fittings  wherein  to  place 
the  fish,  and  a  well  in  the  centre  of  the  floor 
for  ice,  with  suitable  drainage  to  carry  off  the 
water  from  the  ice  to  a  cesspit  specially  made 
f  }t  its  reception.  A  cold  chamber  of  equable 
H_  H 


ICE  HOL'SE  FOR  STORING  FISH. 
A,  Subterranean  Chamber ;  B,  Concrete 
Walls,  Floor,  and  Domed  Top;  C,  Well 
for  Ice  covered  with  Wooden  Grating : 
P,  Drain  ;  E,  Steps  under  Arched  Covered 
Way;  F,  Outer  Door;  G,  Inner  Door; 
H,  Ground  Level. 

temperament  would  thus  be  obtained.  W.  L. 
will  be  the  best  judge  as  to  size,  as  I  cannot 
learn  from  his  letter  what  is  the  maximum 
quantity  of  flsh  that  he  wishes  to  put  in  it. 
First,  the  necessary  excavation  must  be 
made,  and  the  drainage  and  cesspit  con- 
structed ;  then  the  concrete  walls  and 
domed  top  must  be  formed,  and  the  top 
covered  iu  with  earth.  The  steps  may  be 
of  concrete.  The  chamber  should  have 
double  doors  :  the  inner  one  of  concrete — 
for  doors  are  now  made  of  this  material — 
and  the  outer  one  of  wood.  A  shed  should 
be  constructed  over  chamber  and  stairs  on 
the  ground  level.  The  annexed  diagram  in 
section  will  afford  W.  L.  an  idea  of  the  kind 
of  structure  that  I  have  shadowed  forth  in 
the  above  description,  but  possibly  some 
correspondent  may  suggest  something  that 
will  be  more  to  the  purpose.  -Ed.] 
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Umbrella  Mending. 

Subscriber  wishes  to  hear  of  a  glue  to 
stick  strips  of  ribbon  up  an  umbrella  where 
the  covering  is  cut  by  wear. 
Aphengescope. 

J.  S.  G,  (Rosario,  S.  America).— Perhaps 
one  of  your  many  readers  will  be  kind 
enough  to  give  me  the  necessary  informa- 
tion for  making  an  "Aphengescope,"  and 
the  proper  lenses  to  be  used  for  it,  or  say 
where  the  apparatus  can  be  purchased 
complete  ?  [A  description  of  the  Aphenge- 
scope, and  the  metbod  of  making  it,  ap- 
peared in  the  "  Boy's  Own  Paper."  Nos. 
271,  272.— Ed  ] 

Wooden  Planes  v.  Iron  Planes. 

S.  M.  L.  (Goderich,  Canada)  asks  :— Will 
some  brother  "chip"  oblige  me  with  his 
views  on  wood  and  irou  planes  ?  I  wish  to 
find  out  the  alleged  superiority  of  the  iron 
tool  A  carpenter  tells  me  that  be  finds 
wooden-planes  work  better  on  hard  wood, 
there  is  more  "suction,"  as  he  calls  it.  The 
iron,  he  states,  requires  very  careful  set- 
ting and  usage,  or  the  work  is  spoiled, 
especially  in  a  hard  curly  piece  of  maple. 

Walking  Sticks  of  Rhinoceros  Skin. 

C.  R.  (Liverpool)  writes  :—"  Having  some 
strips  of  rhinoceros  skins,  about  £  inch  to 
1  inch  square,  I  would  like  to  ask  you,  or 
your  readers,  where  I  can  have  the  same 
made  into  walking  sticks.  I  believe  it  is 
done,  but  I  have  so  far  failed  to  find  out  by 
whom.  If  there  is  anyone  whose  *  working' 
is  iu  this  material,  I  should  be  pleased  to 
have  their  address." 


SALE,  PURCHASE,  OR  EXCHANGE. 

Persona  availing  themselves  of  this  Depart- 
ment of  Amateur  Work  are  requested  to  note 
that— 

(1)  No  charge  will  be  made  for  the  insertion 
of  notice*  until  their  number  be  such  as  to 
render  it  absolutely  necessary  to  do  so. 

(2)  Real  names  and  addresses  will  not  be  ap- 
pended to  notices,  but  those  who  send  them 'must 
•use  a  nom-de -plume,  and  append  real  name 
and  addresa,  that  applications  in-  reply  7nay 
6e/orwarded  with  as  little  delay  as  possible. 

(3)  Persons  writing  in  reply  must  forward 
application  under  cover  to  the  Editor,  in  an 
envelope  sealed  down,  with  a  Penny  Stamp 
attached  in  the  upper  right  hand  corner,  and 
the  nom-de-plume  of  the  person  to  whom  the 
Utter  is  to  he  forwarded  in  Uie  lower  left  hand 
corner,  thus  ; — 


(4,)  Letters  thus  marked  and  enclosed  under 
cover  to  the  Editor  will  be  forwarded  imme- 
diately to  owners  of  article*  for  Sale  or  Ex- 
change, or  persons  wishiny  to  purchase. 


American  Orguinette. 

E.  I.  H.  wishes  to  exchange  an  American 
Orguinette,  with  about  40  popular  airs, 
cost  £3  5s.,  for  Camera  and  Lens,  cabinet 
size. 

Organ. 

'  M.  Y.  S.  A.  haB^an  Organ  for  disposal, 
height,  110  inches,  .width,  75,  depth,  42 ; 
mahogany  case,  10  stop3;  4  Diapasons, 
2  Principals,  Fifteenth,  Oboe,  Clarabella, 
and  Coupler.  Two  manuals.  Price  cash, 
£20,  or  exchange  for  a  good  American 
Organ.    Reason  for  parting,  want  of  {room. 


"Popular  Educator." 

Nemo  has  32  Shilling  Parts  of  Cassell's 
"Popular  Educator."      Will  exchange  for 
set  of  beads,  or  any  thing  useful ;  or  would 
sell  them.    No  reasonable  offer  refused. 
Two  Lathes. 

Amateur  Turner  has  two  Lathes,  one 
2  feet  6  in.  planed  iron  bed,  on  stand, 
£3  15s  ;  and  the  other  3  feet  6  in.,  with 
back  gear  and  gap  in  bed,  £9.  Both  nearly 
new.  Or  will  exchange  for  a  5  foot  back 
geared,  paying  reasonable  sum  in  cash. 

Back  Parts  of  "Amateur  Work." 

L.  J.  K.  writes:— "I  have  all  the  back 
Parts  of  Amateur  Work,  unbound,  in  per- 
fect condition.  I  will  give  them  to  the  first 
offer  of  10s.,  purchaser  to  pay  carriage." 

Four-feet  Back-geared  Lathe. 

Archimedes  offers  a  4-feet  Back-geared 
Lathe,  by  good  maker,  in  very  good  order, 
for  £10;  or  he  will  exchange  for  a  5-feet 
Screw-cutting  Lathe  on  equitable  terms.  , 

Materials  used  in  Photography. 

Ptro  haB  bought  part  of  a  first-class 
stock  of  Photographer's  Chemicals,  which 
he  intended  to  use,  has  since  changed  his 
mind,  and  now  wishes  to  dispose  of  them 
cheap,  either  in  bulk  or  in  smail  quantities. 

Model  Cutter. 
A.  C.  H.  writes: — "I  have  a  very  fine 
Model  Cutter  for  sale.  She  is  3  feet  6  in. 
long,  11  in.  beam,  weighs  about  23  lbs.,  is 
built  of  cedar  with  ash  ribs,  and  is  in  perfect 
repair.  Her  rigging  is  almost  new,  and  the 
sails  very  little  soiled.  I  want  £4  for  her, 
and  I  can  confidently  affirm  that  she  is 
worth  at  least  £8." 

Patterns  for  Electromotor. 

Motob  has  for  sale  a  complete  set  of 
Patterns  for  an  Electromotor,  consisting 
of  patterns  for  field  magnets,  armature, 
4  in.  by  1J  in.,  caps  and  spindles,  bearings 
and  bedplate.  All  the  patterns  are  well 
made  and  nicely  varnished,  giving  good 
clean  castings.  A  machine  made  from  these 
patterns  has  lighted  two  10-candle  Swan 
lamps,  when  driven  from  a  foot  lathe.  Price 
for  the  set  complete,  6s. 

Bicycle— Gun— Silk-covered  Wire- 
Sea-chests. 

Mechan  offers  the  following  articles  for 
sale,  cheap,  or  partly  in  exchange: — (1)  52- 
inch  Bicycle,  ball  bearings,  detachable 
crank,  all  in  working  order,  cost  £16.  (2) 
Fine  Double-barrelled  Gun,  with  all  the 
best  fittings,  in  case,  cost  £5.  (3)  Some 
Silk-covered  Wire.  (4)  Two  Sea-chests ; 
would  make  fine  tool  boxes. 

Birch  Bark  Canoe. 

Cheemaun,  who  lives  at  St.  John's,  New 
Brunswick,  has  for  sale  a  splendid  Birch 
Bark  Canoe,  made  by  the  North  American 
Indians.  It  is  quite  new,  having  never 
been  used,  and  is  in  perfect  condition. 
Length,  about  18  feet,  breadth,  2  feet  8  in., 
complete  with  seats,  two  paddles,  and 
every  appendage.  The  same  canoe  is,  to 
Chbbmaun's  knowledge,  being  sold  in 
London  for  nine  and  ten  guineas.  Price 
only  £3  cash,  securely  packed  and  delivered. 
[Any  correspondent  who  replies  to  Chbx- 
waun  must  affix  a  2Jd.  stamp  to  hie  letter, 


as  it  has  to  cross  the  Atlantic  to    New 
Brunswick.  Letters  not  sufficiently  stamped 
will  be  returned  to  the  writers.— Ed.] 
Water-colour  Drawings. 

W.  P.  W.  offers  two  large  Water-colour 
Drawings,  fit  for  drawing-room,  figure  sub- 
jects, in  new  gilt  frames,  never  been  hung 
up,  size,  with  frames,  18  by  22  in.,  for  30s. ; 
or  will  exchange  for  Japanese  or  Chinese 
Vases,  blue  or  coloured,  or  box  of  oil  paints 
(to  be  worth  30s.) 

Books— Electric  Machine. 

C.  A.  P.  wishes  to  dispose  of  the  follow- 
ing:—(1)  Cassell's  "Popular  Educator," 
complete  in  39  Sixpenny  Parts.  Date  of 
the  last  part,  February,  1884.  Quite  new, 
10s.,  or  offers.  (2)  "  Chemistry  as  applied 
to  the  Arts  and  Manufactures."  Published 
by  Mackenzie.  New  bound,  quarto.  Divi- 
sions I.  to  V.,  10s.,  or  offers.  (3)  Frictional 
Electric  Machine,  10  in.  by  6  in.  cylinder, 
and  lot  of  apparatus.  Exchange  for  Lan- 
caster's "Instantograph,"  $  plate,  or  offers. 
Sell  for  30s. 

Violin  and  Bow. 

L.  J.  K.  (Dublin)  offers  afirst-class  Violin 
and  Bow  (old  model)  for  15s.,  or  will  ex- 
change for  anything  up  to  that  value  in  the 
photographic  or  optical  line.  [Send  your 
name  and  address,  how  can  I  forward  letters 
to  you  without  them  ? — Ed.] 

READERS,  PLEASE  NOTE  THIS  ! 

Amateur.— The  first  part  of  your  letter 
has  been  answered  elsewhere  under  your 
nom  de  plume.  With  regard  to  your  remarks 
on  subjects  and  the  issue  of  the  Magazine, 
these  matters  have  been  sufficiently  venti- 
lated, as  you  will  see  if  you  go  steadily 
through  the  pages  of  "Amateurs  in 
Council,"  iu  the  present  Volume.  Lastly, 
when  you  (and  others  as  well)  write  for  in- 
formation or  to  impart  information,  kindly 
use  your  initials,  or  some  pseudonym  that 
is  not  likely  to  be  chosen  by  any  other 
writer.  So  many  correspondents  subscribe 
themselves  "  Amateur,"  "  Subscriber,"  "  A 
Constant  Reader,"  etc.,  that  it  creates  con- 
fusion. Therefore,  to  prevent  this  as  far  as 
lies  within  my  power,  I  must  warn  my 
readers  that  no  letters  bearing  any  of  the 
signatures  noted  will  receive  attention. 


Communications  received  and  trar  a  void- 
ably  hild  ovie.— J.  T.  C.  (Ocho,  Bios,  Ja- 
maica), B.  B.  B.,  A.  C.  H.  (Brixton),  Excel- 
siob  (S.A.),  G.  H.  (Huddersfield),  J.  D.  W. 
( Birmingham),  Frettbr,  Plake,  P.W.  McF. 
(Croydon),  Litho  Printer,  J.  R.  (Ballater), 
W.  H.  (WimpoU  Street),  "W.  C.  (West  Hartle- 
pool), Jambb  "Walsh,  Roselea,  J.  B.  C. 
( Wootton-under-Edge)  ,\H.W.  (Newton  Abbot) , 
C.  A.  G.,  Sapo,  W.  H.  S.  (Nottingham), 
Fritz,  Namdbah,  J.  B„  Loco  (India), 
E.  "W.  S.  (Banstead),  R.  A.  R.  B.  (Oxford), 
P.  B.  (Devonport),  W.  P.  (Withington) , 
J.  T.  F.,  G.  P.  D.  (Moira),  A.  F.  S.  (Dresden), 
Olla  Podrida,  Brum,  M.  B.  (Forest  Hill), 
G.  E.,  Larry  O'Brien,  Savoib  Faire, 
Ochre,  J.  N.  (Worthing),  Cumberland  Lad, 
Spby,  G.  S.  A.  (Holloway),  W.C.  B.  (Leeds), 
Rbd  Lichtie,  J.  H.  B.  (Bolton),  A.  H. 
Lancet,  J.  J.  G.  (Brighton),  A.  J.  (Clapham), 
"W.  Windwabd,  E.  B.  (Dublin),  Omega, 
A.  "W.  (Barking),  J.  B.  (Stonham). 
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Bucket 
I J  inch 


EXPLANATION    OF    THE    DIAGRAMS. 

vilion  of  Motor  and  Fillings  when  complete.  Fig.  x. — Side  Elevation  of  Motor  and  Fittings,  with 
aoved.  Fig.  3.— Plan  showing  how  lo  mark  out  Wheel  and  Rim  of  Cose,  with  Section  of  Bed-plate 
3  R.  Sub-section  of  Fig.  I. — Showing  Outlet  Channel.  Fig.  4.  — Section  of  Motor  with  Wheel  and 
in  position,  showing  Inlet  and  Outlet.  Fig.  5. — Section  of  bucket  half  full  sue.  Figs.  I  to  4  on  scale  of 
i  [0  1  fool. 


REFERENCES. 


—Rim  c 


I'  Case. 
b.— Wheel, 
c— Outlet  ChsnncL 
D. — Lead  Plugs. 


£  F  G.— Bucket. 

H.— Driving  Pulley  on  Wheel. 

I.— Fly  Wheel. 

J. — Driving  Pulley. 


K  o. — Frame  to  carry  upper 

Wheels. 
L. — Inlet  Pipe. 
m.— Outlet  Pipe. 


■.". — Base  Brackets. 

'■ — Screws  inserted  to  strengthen 


EXPLANATION    OP    THE    DI^G 

Fig.   I. — Front  Elevation  of  Motor  and  Fittings  when  complete.      Fig.  2. — Side 
Belts  removed.      Fig.  3. — Plan  showing  how  to  mark  out  Wheel  and 
from  R  to  R.      Sub-section  of  Fig.  1. — Showing  Outlet  Channel.      Fig 
Buckets  in  position,  showing  Inlet  and  Outlet.      Fig.  5. — Section  of  Bucl 
1 J  inches  to  1  foot. 


REFERENCES. 


A. — Rim  of  Case. 
B.— Wheel, 
c. — Outlet  Channel. 
D. — Lead  Plugs. 


E  F  G. — Bucket, 

H. — Driving  Pulley  on  Wheel. 

I.— Fly  Wheel. 

J. — Driving  Pulley. 


K  o. — Frame  to  carry  u 

Wheels. 
L.— Inlet  Pipe. 
M. — Outlet  Pipe. 


WARD.  LOCK,  A  CO.,  Warwick  House,  Salisbury  Square,  London,  E.C. 
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THE  BLUE  PRINTING  PROCESS. 

Bj  the  Sec.  GEOBQB  D.  COX. 


introducing  this  process  to  the  readers 
of  Amateur  Work,  I  do  not  lay  any 
claim  to  originality,  except  it  be  in  the 
purposes  to  which  I  have  applied  it,  as 
the  process  has  been  practised,  I  am  told, 
in  France  by  draughtsmen  to  copy  their  plans, etc.;  but 
here  it  is  not  generally  known,  and  I  have  never  met  with 
a  description  of  the  process,  or  seen  any  specimens  of 
it.  But  there  are  so  many  useful  purposes  to  which 
it  could  be  adapted,  that  I  think  a  paper  on  the  subject 
may  prove  useful  to  the  very  large  class  who  come 
under  the  term  of  amateurs. 

It  will  be  my  aim  very  explicitly,  and  at  the  same 
time  as  simply  as  possible,  to  give  the  results  of  my 


some  prepared  paper  for  printing,  and  a  newspaper 
to  carry  the  glass  in,  and  preserve  the  paper  from  the 
light,  you  may  then  and  there  on  the  spot  take  a  life- 
size  "  print "  by  laying  the  newspaper  upon  the 
ground,  then  a  sheet  of  the  prepared  paper  upon  it, 
then  arrange  your  fronds  or  leaves,  place  upon  these 
the  glass,  and  expose  the  whole  to  the  direct  rays  of 
the  sun,  and  in  a  few  minutes  you  have  your  print, 
which  you  can  wash  in  the  first  spring,  or  reserve  till 
you  get  home,  and  all  is  done. 

By  it  architects'  tracings  and  plans  may  be  cor- 
rectly copied  in  a  few  minutes,  and  all  right  lines, 
angles,  and  curves  will  be  faithfully  reproduced 
without  contortion,  so  that  they  can  be  as  readily 
worked  from  as  the  original  plan,  while  the  tracing 
itself  is  not  injured  in  the  slightest  degree. 

Fret-workers  will    find   it  useful  for  copying  fret- 


-PRINTING   FRAME    FOR    BLUE    PRINTING   PROCESS. 


experience,  and  I  trust  that  my  readers  may  find  it 
helpful  to  them.  I  have  called  it,  for  want  of  a  better 
title,  "  The  Blue  Printing  Process,"  because  the  re- 
sultant print  is  on  a  bright  blue-coloured  ground,  with 
the  design  either  in  white,  or  the  various  shades  of 
colour  from  white  to  blue.  It  is  a  species  of  photo- 
graphy, and  I  have  obtained  some  exceedingly-good 
"  copies  "  from  the  ordinary  collodion  negative  upon 
glass,  the  principal  difference  being,  that  instead  of 
the  familiar  brown  tints  of  the  silver  paper  used  by 
photographers,  ours  are  of  blue.  It  is  an  excellent 
method  of  obtaining  exact  "  sun  printings  "  of  ferns 
and  leaves,  all  the  delicate  markings  of  the  pinna? 
on  the  fronds  showing  up  very  distinctly  ;  and  as  the 
paper  can  be  prepared  and  used  at  any  time  after,  it 
affords  a  ready  method  of  copying  choice  specimens 
upon  the  spot  where  they  grow.  It  is  well  known  that 
some  kinds,  as  the  oak  fern,  wither  almost  as  soon  as 
plucked.     Now,  armed    with  a  small  square  of  glass, 


work  designs,  if  printed  in  black  or  colours  upon 
moderately-thin  paper  ;  if  put  face  downwards  upon 
the  prepared  paper,  and  covered  with  glass,  as  after- 
wards directed,  good  copies  will  be  obtained,  but 
longer  exposure  will  be  required,  by  reason  of  the 
density  of  the  paper  retarding  the  action  of  the  light. 
Choirmasters  and  others,  who  desire  to  produce 
copies  of  music,  can  do  so  with  comparatively  little 
trouble,  and  scarce  any  expense,  one  writing  of  the 
music  being  sufficient  to  obtain  any  number  of  copies, 
and  unlike  the  "  copies  "  obtained  from  the  aniline 
inks  used  in  the  various  "graph"  compositions,  which 
gradually  produce  weaker  impressions  the  greater  the 
number  of  copies  printed,  these  are  all  alike,  and  are 
also  not  given  to  change,  the  impression  being 
permanent. 

If  the  piece  of  music  to  be  copied  extends  over 
more  than  one  page,  and  it  is  desired  to  print  i  p  >n 
both  sides  of   the    page,    the  first  thing  will   be  to 
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arrange  your  matter  as  in  the  ordinary  paging  of  a 
book,  so  that  each  page  will  follow  in  consecutive 
order.     Thus  for  eight  pages  : — 


S^dl 

t'sSBJ 

PageS 

Page  i 

Fig.  I  Fig.  2 

four  being  printed  upon  each  side,  care  being  taken 
to  write  the  matter  in  the  same  way  as  the  words 
"  Page  i,"  etc.,  are  written  in  Figs.  I  and  2,  then  when 
folded  the  matter  will  fall  in  consecutive  order. 

The  music,  or  design  of  whatever  nature,  should 
be  copied  upon  tracing  paper,  or  tracing  cloth,  the 
latter  being  preferable  for  durability,  as  it  will  not  so 
readily  tear,  and  will  last  good  for  years. 

A  good  jet  black  ink,  with  a  good  body  in  it,  should 
be  chosen,  and  if  a  little  Indian  ink  be  rubbed  into  it, 
it  will  be  found  to  produce  much  clearer  "  prints,"  as 
the  light  does  not  then  get  through  the  writing. 
Reeves'  Liquid  Indian  Ink  answers  well.  I  find  the 
first  the  preferable  mode,  as  by  mixing  with  ordinary 
ink  the  paper  or  cloth  becomes  dyed.  It  is  very  im- 
portant that  the  work  should  be  kept  perfectly  clean, 
free  from  blots,  erasures,  or  mistakes  of  any  kind, 
as  all  these  will  be  faithfully  re-produced  in  your 
"  prints."  Having  written  your  music  or  drawn  your 
design  upon  the  tracing  paper  or  cloth,  this  constitutes 
your  "  negative,"  from  which  all  your  prints  will  be 
copied. 

Now  you  are  ready  to  learn  how  to  prepare  your 
paper  for  "  printing."  The  following  details  must  be 
particularly  attended  to,  or  failure  will  result  :— Get 
one  ounce  of  citrate  of  iron  and  ammonia,  costing 
about  6d.  at  most  chemists.  Put  this  into  a  6-ounce 
bottle,  fill  up  with  water,  and  shake  till  the  whole  of 
the  chemical  is  dissolved.  Into  another  bottle  of  the 
same  size  put  one  ounce  of  the  red  prussiate  of  potash, 
costing  from  4d.  to  6d.,  but  be  sure  that  you  get  the 
red  prussiate,  not  bichromate  of  potash,  which  is  red, 
or  common  prussiate  of  potash,  which  is  yellow,  either 
of  which  you  will  have  offered  to  you,  unless  you 
insist  upon  the  red  prussiate.  As  I  had  considerable 
difficulty  in  obtaining  this  at  several  country  towns, 
I  may  inform  my  readers  that  Mr.  Gill,  chemist, 
Melton  Mowbray,  will  supply  one  ounce  of  each  of 
both  the  chemicals,  post  free,  for  9d.,  to  any  address. 
As  the  red  prussiate  is  a  poison,  it  will  be  necessary 
to  state  the  purpose  for  which  it  is  required.  Fill  up 
the  bottle  with  water.  The  crystals  are  of  a  bright 
garnet  colour,  but  upon  dissolving,  the  liquor  has  a 
greenish  yellow  cast.  Now  put  both  liquids  together 
into  a  12-ounce  bottle,  but  be  careful  now  to  exclude 


the  light  by  pasting  a  thickness  of  brown  paper  over 
the  bottle,  or  keeping  it  in  a  card-board  case,  other- 
wise it  will  be  spoilt.  A  word  or  two  as  to  the  paper 
itself  may  not  be  out  of  place.  Any  kind  of  white 
printing  paper  will  do  ;  but  if  it  is  to  be  printed  on 
both  sides,  it  will  be  as  well  to  get  a  stout,  tough 
paper,  as  it  will  not  be  so  likely  to  tear  when  wetted. 
Take  care  your  paper  is  not  highly  glazed  ;  such  a 
paper  as  that  upon  which  Amateur  Work  is  printed 
will  answer  admirably.  Now  pour  out  from  the 
bottle,  direct  upon  your  paper,  a  few  drops  of  the 
chemical  solution,  and  spread  it  evenly  with  a  piece 
of  sponge  over  the  whole  of  that  side.  You  will  be 
able  to  take  up  any  excess  of  fluid  by  simply  squeez- 
ing out  the  sponge.  If  this  operation  is  performed  in 
the  daytime  it  should  be  done  in  a  darkened  room,  at 
all  events,  out  of  the  direct  influence  of  the  sun's  rays. 
Gaslight  does  not  affect  it  much,  but  it  will  be  seen 
to  change  colour  almost  at  once  in  the  daytime.  When 
poured  out  it  should  be  of  a  brownish  yellow  tint, 
drying  yellow  upon  the  paper  if  dried  in  the  dark,  but 
getting  gradually  from  a  greenish  yellow  to  a  very 
deep  indigo  when  exposed  to  the  sun's  rays.  A  board 
should  be  kept  for  the  purpose,  upon  which  the  paper 
is  chemically  prepared.  If  it  is  desirable  to  do  a 
quantity  of  the  paper  at  one  operation,  it  can  be  kept 
in  a  dark  drawer  between  other  paper  for  any  length 
of  time  without  change.  Now,  in  order  to  print  pro- 
perly, the  "negative"  must  be  brought  into  close 
contact  with  the  prepared  paper,  and  no  alteration  of 
position  must  be  allowed  to  take  place  during  their 
exposure  to  the  sun's  rays.  For  experimental  purposes 
a  smooth  well-seasoned  board  will  do,  covered  with  a 
piece  of  flannel  or  cloth,  to  make  a  bed  for  the  paper 
and  negative  to  lie  upon.  Then  cover  these  with  a 
piece  of  plate-glass,  T35ths  of  an  inch  thick.  Common 
window-glass  being  often  wavy,  does  not  focus  the 
light  so  clearly,  and  the  weight  of  the  plate-glass 
presses  all  down 'securely  in  its  place.  A  little  strip  of 
wood  fastened  to  one  edge  of  the  board  and  projecting 
about  half-an-inch  above  it  will  keep  the  glass  from 
slipping  when  inclined  to  the  sun.  But  for  actual  use 
I  prefer  to  make  a  frame  of  the  kind  shown  in  Fig.  3, 
of  the  size  most  suited  to  requirements.  There  is 
nothing  difficult  in  its  construction,  and  it  is  a  great 
advantage  to  be  able  to  draw  aside  the  bar  which 
presses  on  a  strip  of  brass  hammered  into  a  spring, 
and  open  the  back-board  upon  its  hinges  to  mark  the 
progress  of  the  printing,  while  the  other  half  being 
fastened,  holds  the  paper  securely  in  its  place.  The 
most  difficult  point  upon  which  to  give  advice  is  the 
length  of  time  required  for  exposure.  In  direct  sun- 
shine a  few  minutes  is  sufficient  to  print  through 
tracing  paper  or  cloth,  while  in  the  absence  of  the 
sun's  rays  a  considerably  longer  period  of  exposure  is 
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necessary,  and  the  print  is  not  so  bright  and  sharp. 
The  time  of  year,  the  degree  of  heat,  and  the  weather, 
all  exercise  an  influence  upon  the  print,  so  that  it  will 
be  advisable  for  the  amateur  to  experiment  for  himself 
with  some  small  pieces  of  prepared  paper,  and  note 
carefully  the  various  shades  of  colour,  and  the  period 
of  their  exposure.  He  will  thus  be  better  able  to 
judge  when  in  actual  work,  and  will  learn  more  than 
from  pages  of  description.  I  always  leave  a  little 
margin  of  prepared  paper,  cutting  my  negative  a  little 
smaller  than  the  paper  on  which  I  print ;  then  this 
margin,  being  fully  exposed  to  the  light,  turns  much 
darker  than  that  under  the  tracing  cloth  or  paper,  and 
I  can  judge  of  the  extent  of  the  development  without 
undoing  the  back  so  often.  When  a  print  is  properly 
developed,  the  design  should  stand  out  in  yellow 
characters  upon  a  darkish  blue  ground,  while  the 
margin  before  spoken  of  is  of  a  very  dark  indigo 
colour.  Xow  take  out  your  print  and  put  it  either  into 
a  shallow  bath  of  clear,  cold  water,  passing  a  sponge 
over  its  face  till  the  print  is  of  a  bright  blue  colour, 
changing  the  water  until  no  further  colour  comes  from 
the  print  ;  or  another  way  is  to  put  the  print  face 
upwards  upon  a  board,  and  take  a  small  water-can  in 
one  hand  and  a  sponge  in  the  other,  and  pour  the 
water  on  to  the  print,  as  the  board  is  inclined  upon  a 
sink,  till  the  water  runs  clear.  To  wash  a  page  the 
size  of  Amateur  Work  would  take  less  than  a 
quarter-of-a-minute.  Let  the  print  lie  and  drain  for 
a  minute  or  two,  then  dry  between  sheets  of  blotting- 
paper.  I  have  thus  tried  to  fulfil  my  promise,  and 
trust  that  my  readers  may  have  no  difficulty  in  carry- 
ing out  the  process  for  themselves.  Should  any 
difficulty  arise,  I  shall  be  happy  to  answer  any  inquiries 
through  "  Amateurs  in  Council." 
mi         2         ' 
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Ill,— EASELS  (Conchtilaf)— TABLE  STANDSi 

THE  easel  represented  in  Fig.  17  is  so 
simple  and  can  be  bought  so  cheap,  that 
my  only  excuse  for  describing  its  method 
of  construction  is  because  its  simplicity 
is  more  likely  to  recommend  it  to  the 
amateur  carpenter,  than  the  two  easels  previously 
described.  Moreover,  if  the  artist-carpenter  has 
many  pictures  in  his  studio  several  of  the  easels  like 
Fig.  17  are  a  great  acquisition  to  his  stock  of  furniture, 
because  they  are  so  handy  on  which  to  show  pictures 
to  visitors— they  take  up  little  room,  and  much  less 
space  when  packed  away  in  a  corner  after  use. 


To  construct  an  easel  of  this  kind  saw  off  two 
strips  2  inches  wide  and  6  feet  long  from  a  %  inch 
board,  plane  up  these  strips,  but  previous  to  doing  so, 
with  a  brace  and  centre-bit  drill  the  peg-holes.  These 
holes  may  be  unlimited  in  number,  but  commencing 
about  2  feet  from  the  floor,  they  need  not  rise 
higher  than  4  feet  6  inches  ;  about  2  inches  apart  will 
be  found  to  be  more  useful — if  the  easel  is  used  for 
holding  the  canvas  when  painting  a  picture — than 
the  4  inches  at  which  they  are  usually  placed  apart. 
Four  inches  between  is  frequently  an  annoyance  when 
you  want  to  raise  or  lower  the  picture  only  an  inch 
or  so. 

Place  the  two  strips  A  and  B  one  on  the  other, 
mark  off  the  positions  for  the  holes  on  the  top  piece, 
and  then  drill  through  the  two  strips  at  one  operation; 
you  are  then  certain  of  having  the  peg-holes  in  each 
strip  exactly  at  the  same  height  from  the  floor  when 
the  easel  is  in  use.  Be  a  little  more  thoughtful  how- 
ever, than  a  friend  of  mine,  who,  after  drilling  these 
holes  reversed  the  position  of  one  leg,  constructing 
the  easel  with  the  lower  end  of  one  strip  at  the  top. 
He  never  noticed  the  mistake  until  the  easel  was 
finished.  After  drilling  the  peg-holes  and  planing  the 
strips  up  on  both  sides  and  edges,  round  off  the  ends 
that  are  to  be  at  the  top,  this  gives  them  a  better 
finish  than  if  left  square. 

After  A  and  B  are  planed,  mark  off  from  the  lower 
end  of  each  (Fig.  19),  the  position  where  the  butt-joint 
of  the  strut  C  will  come. 

This  strut  c  is  2  feet  ii  inches  long,  i|  inches  broad, 
and  of  the  same  thickness  as  the  legs  A  and  B.  It 
may  be  screwed  on  to  A  and  b  at  the  ends,  but  it  is 
more  workmanlike  to  make  a  butt-joint,  so  that  it  is 
flush  with  the  surface  of  those  legs. 

To  make  this  butt-joint,  make  a  pencil  mark  1  foot 
6  inches  from  the  lower  ends  of  A  and  b,  and  another 
pencil  mark  1  foot  7J  inches  from  the  ends — that  is, 
these  pencil  marks  will  be  ij  inches  apart,  they  are 
made  at  oblique  angle  to  the  edges  of  A  and  B.  Then 
with  a  tenon  saw  cut  through  these  marks  \  inch 
deep  into  A  and  B,  see  Fig.  18,  and  then  chisel  away 
the  wood  between  the  cuts  (see  method  of  making  a 
butt-joint  in  last  article). 

Make  similar  cuts  from  the  top  cross-bar  D.  The 
cuts  for  this  bar  will  be  1  foot  and  1  foot  1  £  inches 
from  the  top  ends  of  A  and  B. 

Now  in  cutting  away  the  wood  of  the  cross-bars 
C  and  D  for  forming  the  butt-joints,  there  is  one  thing 
to  be  observed  ;  it  is  this — the  legs  A  and  B  are  not 
equidistant  all  the  way  up,  but  the  outside  of  the 
lower  ends  measure  2  feet  6  inches  wide  and  that  of 
top  ends  only  1  foot,  that  is,  the  legs  incline  to  each 
other  at  top,  consequently  the  saw  cuts  at  the  ends  of 
C  and  D  are  not  of  right  angles  to  their  length,  but 
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oblique.  The  exact  angle  at  which  these  cuts  must 
be  made  is  best  ascertained  by  a  "  rule  of  thumb  " 
method,  that  is  by  trial  instead  of  calculation. 
Thus,  lay  the  legs  A  and  b  on  the  floor  at  the  angle 
they  incline  to  each  other  (see  Fig.  19), 
and  to  keep  them  fixed  while  work- 
ing, nail  them  to  the  floor  by  driving 
two  thin  brads  through  each. 

Next  take  the  cross-bar  C  and  lay  it 
across  the  legs  at  the  distance  from 
the  ends  it  is  to  be  fixed  {i.e.,  1  foot 
6  inches),  then  with  a  pencil  mark  the 
exact  slope  at  which  the  saw  cuts  are 
to  be  made. 

Do  likewise  with  the  cross-bar  D  ; 
this  bar  is  to  be  1  foot  from  the  top 
end  of  A  and   B,  consequently  its 
greatest  length  will   be    1  foot   3? 
inches. 

After  making  these  cuts  and 
chiselling  away  the  superfluous 
wood,  fix  C  and  D  in  position  before 
removing  A  I!  from  the  floor.  Two 
screws  i  inch  long,  in  each  joint 
will  be  sufficient.  The  joints  can  be 
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legs  ;  it  is  hinged  to  the  top  cross-bar  D.     To  keep  this 

strut  from  sliding  too  far  backwards,  an  iron  rod  should 

be  fixed  to  one  of  the  legs,  and  when  the  easel  is  in 

I  use,  the  other  end  of  this  rod  should  drop  into  an  "  eye" 

in  the  strut  E.     A  piece  of  string  from 

A  or  B  to  E  will  answer  just  as  well. 

If  the  amateur  is  clever  at  plan- 
drawing,  he  will  do  well  to  draw  a  plan 
to  scale  of  the  easel,  when  he  will  be 
better  able  to  ascertain  correctly  the 
angle  at  which  the  cross-bar  C  makes 
with  the  legs  A  and  B.  Two  pegs, 
and  a  thin  strip  of  wood  3  feet  long 
by  ih  inch  wide  to  rest  the  canvas  on, 
finish  this  easel. 

An  Easel  for  Travelling  or 
Sketching  Purposes. — The  easel  I 
now  describe  is  such  an  one  as  is 
often  wanted  by  all  who  go  sketch- 
ing ;  a  cumbersome,  heavy  easel  is 
unsuited  for  such  purposes.  What 
is  wanted  is  something  light,  to  be 
carried  in  the  hand,  and  such  that 
it  shall  also  be  firm,  and  not  liable 
to  topple  over  when  in  use  in  the 
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f:g.  18.— butt  joint.  fig.  19.— simple  easel,  viewed  FROM  BACK, 

glued  if  thought  necessary,  but  if  the  screws  are  well 
driven  home  the  joints  will  be  sufficiently  firm.  To 
give  the  legs  A  and  b  a  firm  footing,  they  should  be  cut 
to  the  floor,  that  is,  the  corners  e  and  f  must  be  sawn 
off  as  shown  by  the  dotted  lines.  The  back  strut  E  is 
5  feet  long,  ii  inch  wide,  and  same  thickness  as  the 


FIG.    17.— SIMPLE  EASEL. 


open  meadow.  There  are  several  easels  adapted  for 
such  purposes, — some  folding  up  in  length,  others 
folding  to  fasten  into  a  walking-stick,  etc.  The 
following  one,  however,  is  just  as  equally  useful  as 
any  of  the  above. 

Fig.  20  represents  this  easel  when  folded  ready  for 
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carrying,  and  Fig.  21  when  open  for  use.  If  carried 
as  shown  in  Fig.  20,  it  is  only  4J  inches  across  by  £  inch 
thick.  By  removing  the  screws  e  e,  the  legs  A,  B  can  be 
folded  over  c,  and  the  whole  strapped  together,  when  it 
forms  a  solid 
thickness  of 
ii  inches 
each  way. 

To  con- 
struct this 
easel  saw 
off  from  a 
planed  board 
i  inch  thick, 
three  strips 
each  if  in. 
wide  and  5 
feet  long. 
Plane  the 
edges  of 
these  strips 
where  the 
saw  has  cut, 
and  then  free 
the  pieces 
that  are  to 
form  the  out- 
side legs  A 
and  E,  saw 
off  the  corner 
(a,  Fig.  22) 
of  one  end 
of  each,  this 
comer  that 
is  cut  off  is 
i  by  ii  in. 
diameter,  as 
shown  by 
the  measure- 
in  en  t  s  in 
Figs.  20  and 
23.  The  ends 
of  A,  B,  cthat 
are  to  rest  on 
the  ground, 
chisel  up  to 
a  point  so 
that  they  are 
easily      dug 

into  the  turf  to  gain  a  foothold  ;  these  ends  may 
be  shod,  if  thought  desirable,  with  an  iron  foot,  or  for 
the  prevention  of  too  rapid  wear,  a  nail  may  be  driven 
into  each  so  that  it  projects  about  half  an  inch. 

When  A,  B,  C  are  planed  and  pointed  lay  them  to- 
gether on  the  bench,  as  shown  in  Fig.  20,   and  fasten 
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FIG.  21.— SKETCHING  EASEL,  OPEN  AND  READY 
FIG.  20. — PORTABLE  EASEL  FOR  SKETCHING,  ETC.  FOR  USE. 


on  the  metal  plate  D.  This  plate  is  3j  inches  wide  by 
2  inches  deep,  it  is  fastened  to  the  centre  leg  by  four 
screws,  and  the  elliptical  slots  />,  b  permit  a  screw  which 
is  fastened  into  A  and  B  respectively,  to  move  freely 

so  as  to  allow 
A  and  E  to 
be  drawn  out 
and  form  an 
angle  with  c, 
'as  shown  in 
Fig.  21  ;  the 
top  edge  of 
this  plate  D 
is  1  i  inches 
from  the  top 
of  c,  and  it 
projects  an 
inch  over 
each  side. 
The  screws 
e,  e  that  are 
fastened  into 
A  and  b  hold 
those  legs  to 
c  ;  but  if  it 
be  desired  to 
fold  up  the 
easel,  these 
screws  are 
easily  taken 
out  and  car- 
ried in  the 
pocket,  espe- 
c  ial ly  if 
thumbscrews 
are  used. 

When  it  is 
not  desired 
to  fold  the 
easel,  but  it  is 
carried  with 
the  legs  as 
shown  in  Fig 
20,  the  hooks 
Ki  S  revolv- 
ing on  two 
screws  in  c 
and  drop- 
ping into 
eyes  //,  h  in  A  and  b,  hold  the  three  legs  together. 

To  enable  the  centre  leg  C  to  be  carried  backwards, 
it  must  be  made  in  two  pieces,  which  are  hinged  to- 
gether as  shown  in  Fig.  20.  The  leg  C  is  cut  in  two, 
6  inches  from  the  top,  and  then  the  two  dissevered 
portions  are  fastened  together  by  the  hinge  K. 


22.— CONSTRUCTION  OF  UPPER  PART 
OF  OUTER   LEGS. 
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Fig.  23  shows  the  form  of  the  metal  plate  D  ;  this 
can  easily  be  made  by  the  amateur  out  of  a  bit  of  sheet 
zinc  which  will  be  quite  strong  and  thick  enough  for 
the  purpose. 

The  holes  in  A  and  B  that  are  to  hold  the  pegs  may 
be  bored  out  by  means  of  a  red  hot  bradawl,  ot  with 
a  gimlet  ;  they  need  not  be  too  large,  but  just  sufficient 
to  receive  the  handle  of  a  paint-brush,  or  a  thin  twig, 
or  whatever  improvised  peg  the  artist  devises,  for 
when  going  sketching  the  fewer  impedimenta  he 
carries  with  him  the  better,  and  easel  pegs  are  a  fre- 
quent source  of  annoyance,  either  by  loss,  or  by  for- 
getfulness,  leaving  them  behind.  Some  artists  are 
nervous,  and  cannot  work  unless  they  have  every- 
thing correct  and  near  at  hand  ;  but  a  good  workman 
can  work  with  bad  tools,  and  an  improvised  easel  and 
pegs  suit  umbrageous  shade,  etc.,  and,  when  devised 
by  the  artist  himself,  often  serve  as  a  memento  to 
recall  pleasant  thoughts,  and  detract  but  little  from 
his  earnestness  if  he  be  a  true  artist. 
(Concluded.} 
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(For  Illustrations,  see  Folding  Sheet  issued  ziitli  this  Part.) 
O  the  numerous  body  of  amateurs  who  find 
the  want  of  a  motor  to  drive  their  lathes, 
fret-saws,  etc.,  this  article  will,  I  hope, 
prove  beneficial  ;  there  are,  doubtless, 
many  who,  like  myself,  cannot  afford  a 
small  gas,  or  steam  engine,  to  reduce  the  labour  of 
their  hobby,  but  who  as  well  as  their  wealthier  fellows 
have  need  for  some  small  power,  which  while  being 
easily  managed,  can  be  made  by  themselves  for  a 
small  sum.  Where  water  power  is  used,  those  who 
have  a  constant  supply  from  the  main,  in  cities  where 
the  pressure  is  high,  will  of  course  have  an  advan- 
tage ;  but  those  who  have  not  this  privilege  will  be 
surprised  at  the  power  this  motor  has  when  the  fall 
from  supply  only  amounts  to  20  or  25  feet,  and  a  fall 
of  this  distance  can  in  nearly  all  cases  be  obtained 
from  the  house  cistern  ;  of  course,  the  greater  the  fall 
the  greater  the  power,  and  the  less  water  required. 
There  are,  besides,  numerous  dodges  which  the  ama- 
teur can  call  to  his  service  to  increase  this  fall  (such 
as  putting  the  motor  in  the  cellar  where  the  supply  is 
too  low),  which  will  occur  to  those  who  wish  to  make 
this  motor.  When  living  in  the  country  the  water 
was  obtained  from  a  well,  and  on  first  thoughts  I 
concluded  I  must  dispense  with  my  motor  ;  however, 
I  rigged  up  an  old  barrel  as  a  tank,  at  the  top  of  the 
house,  and  with  a  good  force  pump,  in  half  an  hour  I 
had  sufficient  water  to  run  my  fret-saw  from  two  to 


three  hours.  Now  it  is  a  natural  conclusion  that  the 
power  required  to  force  water  to  a  height  would  be 
the  only  power  returned  ;  but  this  in  practice  is  not 
so,  the  power  being  better  utilized  by  the  motor  : 
besides,  there  are  many  advantages  in  being  able  to 
obtain  a  regular  motion  by  simply  turning  on  a  tap, 
and  stopping  it  as  easily  ;  and  even  where  pumping  is 
necessary,  with  a  small  windmill  and  a  supply  of 
barrels,  sufficient  power  can  be  stored  up  in  windy 
weather  to  last  for  days  instead  of  hours.  However, 
this  will  not  be  needed  by  those  who  can  obtain  their 
supply  of  water  from  a  house  cistern,  a  fall  of  25  feet 
being  quite  sufficient  to  obtain  power  to  drive  a  small 
lathe,  fret-saw,  or  even  a  small  dynamo,  with  this 
motor. 

In  the  first  place  procure  three  pieces  of  pine  plank 
(as  free  from  knots  as  possible),  2  feet  1  inch  long 
and  9  inches  wide;  plane  them  up  perfectly  true,  and 
join  them  neatly  together  edge  to  edge,  with  a  deep 
groove  and  slip  feather,  the  slip  feather  maybe  glued, 
but  put  a  coat  of  thin  whitelead  on  each  edge  of  the 
planks,  and  clamp  tightly  till  dry  ;  rip  a  piece  off 
each  side  about  i{  inch,  and  plane  down  the  sides 
till  the  whole  is  exactly  24  inches  wide  by  24^  inches 
long,  and  then  put  a  couple  or  more  fine  screws  well 
countersunk,  in  each  slip  feather  on  each  edge  where 
joined.  As  you  will  want  a  good  deal  of  thin  white- 
lead,  you  had  better  mix  up  about  two  pounds  with 
turps  and  oil  to  the  consistency  of  paint.  Screw 
some  slots  temporarily  across  the  joined  edges  to 
preserve  the  join  when  sawing,  and  then  mark  two 
circles,  as  shown  in  Fig.  3  ;  cut  them  out  with  a  fine 
keyhole  saw,  you  will  then  have  the  wheel  and  rim  of 
case.  Cut  the  outlet  piece  C,  Fig.'_j  3,  and  then 
join  up  some  inch  matchboards,  putting  a  little  white- 
lead  in  the  grooves,  to  make  two  boards  2  feet  by 
2  feet  and  \  inch,  screw  some  slots  on  one  side  tem- 
porarily ;  lay  the  rim  A  upon  them,  and  mark  for  the 
outside  case ;  pay  no  attention  to  the  outlet  C  in 
cutting  the  two  outside  pieces,  but  mark  only  the  out- 
side line,  two  pieces  of  3  inch  plank  3  feet  long- 
joined  as  you  did  for  wheel  and  rim — to  make  it  12 
inches  wide  will  do  for  the  bed  plate  ;  chisel  out  the 
end  of  outlet  channel  C,  as  shown  in  section,  Fig.  3, 
the  exact  width  of  rim  A.  Now  temporarily  screw 
on  one  side  of  case  to  rim  A,  and  lay  it  flat  on  the 
bench  ;  take  the  wheel  B  and  put  in  place,  and  then 
put  small  pieces  of  wood  the  exact  thickness  of  saw- 
cut  all  round.  You  must  be  particular  about  this,  or 
else  the  wheel  will  not  run  true  ;  go  over  it  with  a 
straight-edge,  and  when  perfectly  true,  put  a  needle 
point  in  the  centre  of  wheel  B  (which  you  had  in  mark- 
ing circle),  and  then  by  carefully  putting  the  other 
outside  piece  down  flush  with  the  outside,  and  gently 
1  pressing  on  the  centre,  the  point  will  mark.     Take  jt 
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off,  and  carefully  run  a  fine  bradawl  through  (by  using 
a  square  you  can  make  sure  of  getting  the  bradawl 
through  perfectly  true).  Now  screw  it  in  position, 
and  with  |  inch  bit  bore  hole  for  axle  right  through. 
This  must  be  done  very  carefully,  as  should  it  not  be 
perfectly  true,  the  wheel  will  wobble. 

You  can  now  take  it  to  pieces  again,  put  the  wheel 
on  one  side,  and  then  give  good  coat  of  whitelead  to 
one  side  of  rim  A,  and  also  the  edge  of  one  side  of 
case.  Put  a  layer  of  thick  brown  paper  between  case 
and  rim,  well  whitelead  it  on  both  sides,  and  screw  it 
into  position  permanent!;-.  The  paper  will  give  suffi- 
cient play  to  the  wheel,  and  the  same  must  be  done 
to  the  other  side.  Put  the  screws  in  about  every 
four  inches  all  round,  except,  of  course,  the  opening 
C,  and  then,  after  trimming  off  edge  of  paper  from 
inside,  go  over  the  whole  inside  with  whitelead,  and 
put  on  one  side  to  dry.  Now  take  the  wheel  B,  and 
putting  a  plug  in  the  centre  hole,  draw  a  circle  one 
inch  from  the  edge,  and  cut  it  off  with  a  fine  saw. 

By  looking  at  the  sections,  Figs.  4  and  5,  you  will 
see  the  shape  of  the  buckets  ;  they  can  be  made 
of  sheet  iron,  zinc,  or  tin-plate— although  the  best 
material  I  have  found  for  this  purpose  is  "  Spence's  " 
metal,  castings  of  which  are  easily  made,  and  the 
compound  being  heavy  and  durable,  it  is  admirable 
for  the  purpose.  Stout  zinc  will  perhaps  be  preferred, 
in  which  case  you  must  bore  some  ^  inch  holes  about 
two  inches  apart,  i|  inch  from  the  edge,  as  shown  at 
Di  Fig-  4,  and  run  in  lead  to  make  rim  of  wheel  suffi- 
ciently heavy. 

Measure  the  circumference  of  the  wheel,  divide  it 
into  inches,  and  for  every  inch  you  will  want  one 
bucket  {58  in  number  if  made  to  scale).  Figs.  4  and  5 
will  show  the  shape  ;  from  E  to  F,  and  E  to  G  must 
measure  I  inch,  and  F  to  G  iTV  inches  (Fig.  5),  there- 
fore cut  strips  exactly  the  width  of  the  wheel,  and 
2Tv  inches  long,  and  bend  to  an  angle  as  shown.  Cut 
the  sides  exactly  as  shown  in  Fig.  5,  and  solder  in 
position,  making  a  water-tight  joint.  You  must 
remember  in  making  the  buckets  that  they  must  not 
measure  more  than  one  inch  from  E  to  F.  If  the 
measure  is  not  exact  it  is  better  to  err  on  the  lesser 
than  the  greater  side.  Two  half-inch  tacks  will  hold 
them  on  the  wheel,  and  they  must  be  placed  close 
together,  right  round  the  wheel.  Now  place  the 
wheel  in  position,  and  see  that  the  buckets  almost 
touch  the  rim  A  without  actually  doing  so  ;  give  the 
wheel  and  buckets  a  coating  of  whitelead,  and  leave 
to  dry.  For  the  axle  tum  up  a  piece  of  f  inch  round 
iron,  about  seven  inches  long,  file  a  flat  keyway  for 
wheel  and  fit  a  key.  Make  a  couple  of  plummer  blocks 
turned  nicely  to  fit  the  axle,  and  fit  them  in  the  out- 
side case.  Figs.  I  and  2  will  show  principle  of  driving. 
Fit  the  pulley  wheel  H,  a  3-inch  is  quite  large  enough- 


it  is  shown  in  diagram  as  grooved,  but  this  is  a  matter 
of  choice — and  before  keying  it  into  position,  bore  the 
inlet  hole  L  ;  it  is  to  take  a  5-inch  pipe,  and  M  should 
be  i  inch  ;  fit  on  a  tap  and  union  to  inlet  pipe,  then 
put  wheel  in  place  with  axle  keyed.  Cut  the  paper  to 
put  between  rim  and  outside  case  (which,  for  this 
side,  must  be  carefully  trimmed  on  the  inside  before 
putting  in  place,  as  when  screwed  in  position  you  will 
not  be  able  to  get  at  inside),  and  screw  it  in  place 
with  four  or  five  screws,  then  try  if  the  wheel  touches  ; 
if  it  works  perfectly  true  and  free,  as  it  should  do,  cut 
two  thin  tin  washers,  and  put  on  each  side  of  wheel 
on  axle,  then  try  again,  and  if  it  works  tightly,  glass- 
paper  it,  till  it  works  perfectly  free,  then  give  the  rim 
and  inside  of  case  a  coat  of  whitelead,  also  the 
paper,  and  screw  up  the  same  as  the  other  side,  per- 
manently. You  can  now  take  off  the  outside  slots  from 
case  and  key  on  the  pulley  H,  and  then  screw  the 
motor  in  place  through  the  brackets  N  with  four  4b 
inch  stout  screws.  You  will  want  four  upright 
standards  K,  and  four  horizontal  pieces  O,  Figs.  I  and 
2,  nicely  mortised  and  tenoned  at  the  top,  and  let  into 
the  bed-plate,  as  shown  in  diagrams,  and  also  screwed 
to  the  motor  at  P.  This  is  the  frame  to  take  the 
pulleys  1  and  J,  and  2  in.  by  I  in.  pine  will  be  stout 
enough.  Turn  up  a  driving  shaft  to  take  the  two 
pulleys,  1  and  J,  and  two  plummer  blocks  to  take  the 
shaft,  screw  them  on  to  the  cross-piece  O,  Fig.  I,  in 
centre,  the  axle  of  motor  and  shaft  being  exactly  in 
line. 

Get  your  belting  and  connect,  as  shown  in  Figs.  I 
and  2,  the  pulley  J  being  the  driving  pulley.  Now  con- 
nect a  pipe  from  inlet  L  to  your  supply  ;  you  can 
increase  the  pressure  by  using  an  inch  pipe,  and  at 
the  i  inch  tap  putting  in  a  reducing  union  ;  fit  a  piece 
of  indiarubber  tubing  to  the  outlet  M,  and  run  it  into 
the  drain  ;  give  the  motor  a  coat  of  paint,  and  it  will 
be  complete. 

The  main  power  of  this  motor  is  in  its  velocity, 
with  a  jet  of  water  a  fraction  over  15  inch  in  diameter, 
at  about  50U).  pressure,  I  have  obtained  1,300  revolu- 
tions per  minute,  a  rate  of  speed  so  great  that  it  would 
be  useless  for  ordinary  work  without  the  arrangement 
of  pulleys,  1  and  J.  I  have  lately  improved  on  the 
formation  of  the  buckets,  by  which  the  power  is 
increased  nearly  one-third,  and  bearing  in  mind  the 
many  uses  to  which  these  motors  can  be  applied,  I 
intend  patenting  it  when  I  can  find  time  to  get  out 
the  specification,  after  which  I  shall  be  happy  to  fur- 
nish plans  to  any  of  the  readers  of  this  Magazine 
who  wish  to  use  it  ;  it  can  easily  be  applied  to  the 
motor  I  have  described  in  the  foregoing  pages. 

Any  point  that  is  not  quite  clear  to  any  reader 
of  this  paper,  I  shall  be  happy  to  make  so,  through 
Amateurs  in  Council. 
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By  A  PRACTICAL  PRINTER. 


VII.— HOME-MADE    WOOD    PRESS— MALINS'    PRESS— 
BERRI'S  CYLINDER  PRESS— BLEUW'S  PRESS. 

HAVE  now,  in  conclusion,  to  fulfil  my 
promise  made  at  the  outset,  in  page  59, 
Vol.  I.,  and  I  defer  describing  presses  and 
machines  now  in  the  market  till  our 
readers  have  been  given  directions  how 
to  make  a  machine  for  them- 
selves. The  simplest  form 
of  press  is  shown  in  Figs. 
42  and  43.  As  may  be  seen 
from  the  engraving,  it  con- 
sists of  two  flat  surfaces 
connected  by  a  hinge  at  one 
end,  and  arranged  to  be 
firmly  compressed  by  the 
lever  at  the  other.  For  work 
of  a  small  size,  say  not  more 
than  S  by  6,  very  good  results 
may  be  expected  from  a 
press  of  this  description.  Of 
course,  the  pressure  is  not 
exactly  flat  or  even,  as  one 
end  of  the  pressing  surface 
or  platen  is  fixed,  and  the 
other  only  moves  down 
under  the  influence  of  the 
lever.  This  must  be  obviated 
as  far  as  possible  by  a  some- 
what soft  and  yielding  pack- 
ing of  paper,  blanket,  cloth, 
or  sheet  rubber,  when,  if  the 
making  ready  is  properly  at- 
tended to,  a  clear  impres- 
sion may  be  obtained.  The 
readiest  way  to  make  it,  is  to 
procure  two  pieces  of  dry, 
hard  wood,  quite  dry,  free 
from  knots  or  shakes,  which 
will  square  up  to  \o\  by  8£  by 


FIG.   43.— HOME-MADE  WOOD  PRESS,    OPEN. 


to  2  inches  thick. 
These  must  be  planed  up  square  and  true  all  round, 
particular  attention  being  given  to  select  the  cleanest 
and  best  sides  for  the  bed  on  which  the  feet  of  the 
type  will  stand,  and  the  face  of  the  platen,  which 
will  press  on  the  types  themselves. 

In  order  to  prevent  damp  or  other  causes  shrinking 
and  warping  these  two  boards,  they  should  now  be 
treated  with  several  coats  of  shellac  varnish,  the  mode 
of  making  which  was  described  in  page  189.  Fine 
sand-paper  should  be  used  upon  each  coat  before  ap- 
plying the  next,  till  a  glossy  surface  is  obtained,  which 
will  effectually  prevent  moisture  affecting  the  wood. 


A  block  of  wood,  1  inch  high,  should  now  be  placed 
between  the  two  prepared  blocks,  so  that  they  remain 
with  their  best  sides  inwards  and  one  inch  apart  ;  in 
this   position  measure  for  the  hinges,  two  of  which 
should  now  be  screwed  on  at  one  end  of  the  pair  of 
boards.     Wrought  hinges  should  be  used,  as  cast  iron 
ones  will  not  stand  the  pressure.     Screws  at  least  2 
inches  long  should  be  used,  as  they  will  have  to  hold 
in  the  wood  endway  of  the  grain,  unless  the  top  and 
bottom  of  your  press  has  been  framed  up,  or  clamped 
at  each  end  by  fixing  a  strip 
of    wood     lengthwise     with 
tongue,  glue,  or  screws.     At 
the     opposite    end     to    the 
hinges  a  jaw  or  two  indepen- 
dent arms  must  be  fixed  on 
the  bottom  part  of  the  press 
for  carrying  the  lever,  which 
must  be  thicker  just  where 
it    touches   the   top   part   of 
the  press  when  closed,  and 
tapered  gradually  to  the  end 
to  give  room  for  the  knuckles 
of  the  hand  when  using  the 
machine.     The  butt   end  of 
the  lever  is  long  enough  to 
engage   with   the  base,   and 
thus  prevents  it  falling  back, 
and  holds  it  in  position  for 
work.     An  ordinary  bolt  and 
nut  is  used  as  the  pin  for  the 
lever,  \  inch  in  diameter  will 
suffice  for  a  press  of  the  size 
I  have  named.     The  chase 
may  be   made  by  screwing 
strips  of  hard  wood,  treated 
with     shellac     varnish,    the 
same  as  the  rest  of  the  work. 
These  strips  may  be  screwed 
directly  down  upon  the  bot- 
tom of  bed-plate,  or  the  chase 
may  be   of  iron,   and   fixed 
in  the  same  way  ;  but  in  both  these  cases  it  is  awk- 
ward to  remove  and  alter  formes  on  the  machine.     A 
movable  chase  is  best,  and  though  wood  ones,  strongly 
jointed  at  the  corners,  have  been  successfully  used, 
iron   is    by    far    the  best,   and  in  the   long  run  the 
cheapest.     Pegs  may  be  put  in  the  bed  to  drop  into 
holes  in  the  chase,  or  a  wood  rail  fixed  at  each  end  of 
the  bed,  and  the  chase  locked  between  the  two  in  the 
ordinary  way  by  means  of  quoins. 

The  platen  is  covered  by  spreading  a  few  sheets 
of  paper,  or  a  piece  of  cloth,  a  little  larger  than  the 
inside  of  the  chase,  on  its  surface.  Then  a  few,  say 
two  or  three,  sheets  of  paper,  half  an  inch  larger,  are 
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glued  at  the  edges.  The  glued  edges  are  turned  under 
the  cloth,  and  thus  fix  themselves  to  the  woodwork  of 
the  top  of  the  press,  forming  a  kind  of  pad,  upon 
which  the  paper  to  be  printed  upon  is  fixed  by  means 
of  pins.  The  same  style  of  press  has  also  been  made 
in  iron,  and  is  then  free  from 
the  liability  to  warp,  common 
to  all  presses  made  of  that 
material.  These  iron  presses 
have  never  been  very  popular, 
as  much  better  designed 
articles  are  to  be  had  for  the 
same  money. 

The  press  I  have  just  de- 
scribed is  the  very  simplest 
thing  which  will  work  at  all  satisfactorily,  but  those 
who  require  something  better  can  improve  the  detail 
of  the  work  by  following  up  the  suggestions  here  given. 

1st.  Instead  of  the  bed  and  platen  being  two  blocks 
of  solid  wood,  they  may  be  formed  of  strips  of  wood, 
say  1  inch  by  2  inches,  glued  up  together  and  bolted 
through  from  edge  to  edge  ;  plane  off  flat  afterwards. 
A  good  effect  is  produced  by  the  use  of  alternate  strips 
of  light  and  dark  materials. 

2nd.  Either  of  these  two  forms  of  bed  and  platen 
may  be  improved  by  fixing  sheet  metal  on  their  sur- 
faces,  to    prevent    the    types 
producing     indentations      by 
constant  use. 

3rd.  The  bed  and  platen 
may  be  formed  of  stout  boxes 
or  trays,  in  which  flat  printing 
surfaces  of  slate  or  marble 
have  been  bedded  in  plaster 
of  Paris. 

4th.  A  hinged  frisket  or 
frame  to  hold  the  sheets  may 
be  added  to  any  of  these 
forms  of  press. 

A  cheap  press  of  this  de- 
scription is  shown  in  the 
catalogue  of  the  Birmingham 
Machinists'  Company,  and  is 
priced  at  20s.,  although  it  is 
clear  that  anyone  with  spare 
time  at  his  command  could 
procure  material  for  such  an 
apparatus  for,  say  five  shillings. 
The  very  cheap  presses  that  used  to  be  advertised  for 
2s.  or  3s.  are  only  little  toys  which  would  not  print 
larger  than  a  postage  stamp,  and  have  only  one 
alphabet  supplied  with  them. 

A  very  good  style  of  machine  made  partly  in  wood, 
and  partly  in  iron,  is  made  by  Malins  of  Birmingham, 
one  size  printed  6  by  4,  and  was  sold  at  10s.  6d.     The 


FIG.   44.— BERRI  S   CYLINDER    PRESS. 


FIG.  45. — BL^EUW  S  PRINTING  PRESS. 


next  11  by  7,  at  25s.  The  beds  of  these  last  were  covered 
with  zinc  plates,  as  suggested  above.  The  type  is  fixed 
in  an  iron  chase,  and  put  in  the  sliding  tray  with  a  lid, 
in  the  same  way  as  described  in  the  first  case  we  have 
considered  ;  but  instead  of  the  pressure  being  produced 
between  the  lever  and  the 
hinges,  the  tray  is  slid  under 
the  central  cam,  and  the  pres- 
sure is  applied  equally  all  over 
the  forme. 

The  hinged  lid  of  the  tray 
has  adjustable  hinges,  which 
can  be  altered  to  suit  the 
work  in  hand.  All  particulars 
of  these  machines  can  be 
obtained  from  Clement  Malins,  59,  Hill  Street,  Bir- 
mingham. A  very  good  cylinder  press  for  amateurs 
is  made  by  Berri  of  London.  It  consists  of  an  iron 
tramway,  as  shown  in  the  illustration  of  this  press 
given  in  Fig.  44,  on  which  runs  a  type  bed,  or 
carriage,  provided  with  a  rack  on  its  under  side, 
which  gears  into  a  pinion  operated  by  a  winch  handle 
at  the  side,  the  central  portion  of  the  tramway  carries 
bearings  in  which  is  mounted  a  cylinder  of  iron. 
The  bed  or  type  carriage  is  less  than  half  the  length 
of  the  bed,  so  that  by  reversing  the  turns  of  the 
handle  it  can  be  made  to  pass 
under  the  roller  and  stand 
alternately  at  each  end  of  the 
tramway.  The  type  carriage 
is  provided  with  a  tympan 
which  carries  the  paper  to  be 
printed,  and  this  tympan  flies 
up  by  the  action  of  a  spring 
in  each  position;  thus  it  will 
be  seen  that  a  sheet  is  laid  on 
at  one  end,  the  handle  turned, 
when  the  tympan  is  closed 
passes  under  the  roller  and 
prints  the  sheet,  the  tympan 
then  flies  up  and  the  forme  is 
again  inked  by  hand.  Another 
sheet  is  laid,  and  the  reversal 
of  the  handle  repeats  the 
operation,  and  the  sheet  is 
taken  off  at  the  end  from 
which  we  started.  Lithographic 
printing  can  also  be  done 
with  this  press,  the  cylinder  being  provided  with 
springs  and  nuts  to  adjust  its  height  from  the  bed. 

The  machines  I  have  described,  viz. — Wood 
Press,  Malins'  and  Berri's— are  not  suitable  for  very 
large  sizes,  I  therefore  give  a  general  description  of 
the  regular  hand-press,  as  used  by  the  early  printers, 
from  which  will  be  clearly  seen  all  the  essential  parts 
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of  the  machine.  The  modern  presses  have  all  the 
same  motions,  but  the  framework  is  usually  of  iron 
instead  of  wood.  The  illustration  (Fig.  45)  represents 
Blseuw's  press,  invented  about  the  year  1600,  for  its 
inventor  published  an  atlas  at  Amsterdam  in  1638.  He 
died  the  same  year,  at  the  age  of  67.  The  maps  in  this 
atlas  were  considered  extraordinary  productions,  and 
his  presses  far  ahead  of  anything  then  in  use  ;  indeed, 
as  we  have  said,  its  essential  features  remain  the  same 
to  this  day.  The  old  balls  or  pads  of  skin  seen  on  a 
shelf  at  the  side  of  the  press,  have  given  way  to  the 
composition  roller  of  glue  and  treacle,  so  we  do  not 
notice  them  any  further.  The  two  uprights  or  cheeks, 
may  be  made  of  3  b)'  9  in.  deals,  6  feet  I  inch  long  to 
shoulder  of  tenons,  the  tenons  added  to  this  sufficiently 
to  pass  through  the  cap  A,  and  into  the  horizontal 
pieces  forming  the  feet. 

The  cheeks  are  held  apart  by  the  cap  A,  the 
beam  B,  and  the  shelf  C,  all  of  which  are  mortised 
into  the  uprights.  At  the  distance  of  about  22  inches 
up  from  the  bottom  shoulder  of  uprights,  a  groove  is 
cut  to  support  the  rails  running  from  back  to  front,  on 
which  the  type  carriage  is  fixed.  This  is  a  framing 
5  feet  long  and  2  feet  2  inches  wide,  connected  at  its 
ends  by  rails  4  inches  thick,  the  side  rails  may  be 
2i  by  4  inches.  Two  rails  are  run  parallel  with  the 
side  rails  in  the  centre  of  the  framing,  and  their  upper 
surfaces  may  be  provided  with  some  half-round  iron 
or  steel  straight  and  polished  to  form  a  smooth  surface 
for  the  type  carriage  to  run  upon ;  countersunk  holes 
and  wood  screws  will  suffice  to  fix  them  in  place.  It 
is  important  to  keep  these  exactly  parallel,  as  of 
course  the  type  carriage  would  jam  and  fix  itself  if  they 
were  taper  from  end  to  end.  The  beam,  B,  serves  as 
an  abutment  for  the  pressure  apparatus,  E,  which,  if  an 
ordinary  screw,  is  steadied  by  passing  through  the  shelf 
c.  If  a  screw  is  used,  it  should  be  about  2  inch  pitch, 
i.e.,  one  complete  turn  would  cause  it  to  come  down 
2  inches.  The  lever,  f,  should  be  about  3  feet  long,  and 
1  j  inches  thick  at  the  thickest  part;  such  an  arrange- 
ment would  give  a  vertical  movement  to  the  end  of 
the  screw,  of  say  |  of  an  inch.  Blaeuw  suspended  his 
platen  (or  plate  to  press  on  the  type)  by  the  cords  seen  in 
the  engraving  to  a  rather  complicated  piece  of 
apparatus ;  but  our  amateur  may  pass  a  couple  of  |  inch 
iron  rods  through  c,  one  on  each  side  the  screw. 
These  rods  should  be  screwed  to  the  wood  platen  at 
one  end,  and  formed  into  an  eye  at  the  other,  to  this 
eye  attach  a  steel  or  india  rubber  spring,  and  fix 
spring  into  B,  so  that  the  springs  always  tend  to  lift 
the  plates  upward,  which  is  made  to  come  down  on 
the  type  by  the  action  of  the  screw.  The  platen  itself 
should  be  made  of  a  slab  of  dry  mahogany  13  b)' 19 
square  by  5  inches  thick,  very  flat  and  true,  underside 
next  the  type.     A  steel  plate,  with  a  centre  for  the 


screw  to  work  in,  should  be  fixed  in  the  middle  of  the 
top  side.  The  type  carriage,  I,  consists  of  a  plank 
3  feet  long  2  feet  wide,  and  I  inch  thick,  on  one  side 
of  this  plank  a  box  or  frame  is  formed  2  feet  7  inches 
long,  2  feet  wide,  and  3  inches  deep,  in  this  a  flat 
stone  is  bedded,  standing  a  little  higher  than  the  wood 
edges  of  the  frame  ;  plaster  of  Paris  may  be  used  for 
the  bedding,  or  a  solid  block  of  wood  may  be  used 
faced  with  thick  sheet  zinc  or  steel.  An  old  lithographic 
stone  will  do,  but  a  piece  of  mirble  or  slate  will  do 
better.  At  the  corners  of  the  wood  frame  some  corner 
irons  must  be  screwed,  standing  i  an  inch  higher  than 
the  stone,  and  of  an  L  shape.  These  are  for  the 
purpose  of  holding  the  chase  full  of  type  in  position  on 
the  stone.     These  are  indicated  in  the  engraving. 

The  underside  of  the  plank  is  provided  with  a 
number  of  pieces  of  iron  with  grooves  in  them,  cor- 
responding to  the  iron  runners  fixed  on  the  rails, 
and  the  part  of  the  board  not  occupied  by  the  stone 
serves  to  carry  a  support  for  the  frisket  and  tympan, 
shown  in  the  illustration.  This  frisket  G,  consists  of 
a  light  iron  frame  hinged  to  the  outside  end  of  the 
type  carriage,  and  at  its  upper  end  is  provided  with 
lugs  forming  hinges  for  another  light  frame  H,  called 
the  frisket.  The  tympan  G,  is  provided  with  an  inner 
frame,  which  will  just  fit  inside  the  outer  one  loosely. 
The  layer  and  outer  frame  is  covered  with  a  parch- 
ment or  cambric,  and  the  smaller  one  also,  in  the 
same  manner  that  an  artist  stretches  canvas  on  a 
frame  for  painting  upon.  Sheets  of  paper,  or  a  blanket, 
is  put  between  the  outer  and  inner  tympans,  and  thus 
a  pad  is  formed  to  come  between  the  type  and  the 
platen,  as  we  shall  see.  Means  must  now  be  pro- 
vided for  sliding  the  type  carriage  from  the  position 
shown  in  the  woodcut,  so  that  it  comes  directly  under 
the  platen.  This  may  be  done  by  simply  pushing  it 
along  by  hand,  but  this  would  involve  a  change  of 
position  on  the  part  of  the  pressman  for  each  sheet 
printed.  Where  time  is  no  object  this  may  be 
adopted.  The  usual  means  provided  for  this  move- 
ment consists  of  a  crank  or  winch,  shown  at  r>,  which 
has  a  spindle  extending  across  the  runner  rails,  frame 
and  running-in  bearings  fixed  on  each  outer  rail.  The 
centre  of  this  spindle  is  provided  with  a  wooden 
drum  or  pulley,  5  inches  in  diameter,  and  about 
9  inches  long.  Three  pieces  of  webbing,  or  leather 
bands,  2  inches  wide,  are  nailed  to  this^roller  ;  the 
ends  of  the  two  outer  are  carried  to  the  back  of  the 
type  carriage  when  run  under  the  platen,  and  fixed 
to  that  by  a  strip  of  wood  being  screwed  down  tightly 
upon  them  like  a  clamp.  The  end  of  the  central  tape 
or  band  is  now  wound  in  the  reverse  direction  round 
the  drum,  and  its  end  clamped  to  the  outside  end  of 
the  type  carriage.  If  the  bands  have  been  drawn 
tight  during  this  operation,  it  will  be  found  that  the 
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slightest  motion  of  the  handle  or  winch  will  be  com- 
municated to  the  type  carriage,  and  that  little  more 
than  one  turn  will  bring  it  from  one  position  into  the 
other. 

To  work  such  a  press,  the  type  in  its  chase  being 
fixed  on  the  bed  by  means  of  quoins  and  furniture, 
is  duly  inked  by  the  hand-roller.  The  sheet  to  be 
printed  is  laid  on  the  upturned  tympan  G,  bent  pins  or 
pieces  of  card  are  fixed  to  the  parchment,  so  as  to 
engage  the  edges  of  the  sheet  and  ensure  each  one 
being  laid  in  the  same  position.  The  frisket,  H,  is 
now  turned  down  on  the  tympan,  and  cords  may  be 
stretched  across  so  as  to  fall  between  the  lines  or 
pages  of  type.  The  tympan  is  now  brought  quickly 
down  upon  the  type,  the  carriage  run  in  under  the 
platen,  and  the  lever  pulled  so  as  to  give  the  im- 
pression ;  reverse  the  lever,  run  out  the  carriage,  lift 
the  tympan  and  frisket,  remove  the  sheet,  and  pro- 
ceed in  like  manner  with  another  sheet.  The  frisket,  H, 
is  sometimes  dispensed  with  altogether.  In  that  case, 
the  largest  sheets  may  be  brought  down  to  the  type 
without  slipping,  because  if  the  tympan  is  brought 
smartly  down,  the  pressure  of  the  air  flattens  out  the 
sheet,  and  brings  it  down  level  and  true  with  the 
type.  On  lifting,  it  will  be  found  that  the  sheet  has 
stuck  to  the  type  by  reason  of  the  adhesive  nature  of 
the  ink  ;  in  this  case  the  sheet  should  be  removed  by 
the  operator  lifting  one  corner  and  turning  it  back  on 
itself,  peel  it  gently  off  in  the  diagonal  direction. 

I  trust  that  this  general  description,  together 
with  what  has  been  said  before,  will  enable  any 
ordinary  person  who  has  tools  at  command,  to  make 
for  himself  a  press  exactly  suited  to  his  requirements, 
and  the  length  of  his  purse.  Numberless  variations 
might  be  made  in  details,  and  these  may  be  adopted 
without  affecting  the  working  of  the  machine.  Care 
must  be  taken  that  no  looseness  or  shake  is  allowed 
between  the  various  parts  connected  with  the  type 
carriage  and  platen,  or  it  will  be  impossible  to  make 
good  work. 

To  large  size  presses  greater  strength  must  be 
given,  and  it  would  pay  the  amateur  to  construct  such, 
as  a  large  sum  is  asked  even  now  for  big  machines. 
As  to  the  smaller  sizes,  such  as  13  inches  by  9  inches, 
iron  machines,  as  used  by  printers,  are  often  to  be 
obtained  secondhand  for  £5  or  £6,  and  doubtless  this 
fact  will  weigh  with  all  when  considering  the  question 
of  "buy,"  or  "make."' 

My  next,  and  concluding,  paper  will  describe  the 
various  machines  which  are  mostly  used  for  private 
purposes,  and  will  bring  to  a  fitting  termination  a 
series  of  articles  in  which  it  has  been  sought  to  de- 
scribe every  appliance  and  process  connected  with  the 
art  of  printing  with  which  the  amateur  ought  to  be 
acquainted.  ( To  be  continued.) 
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II.— PREPARATION  OF  CABINET  SPECIMENS — STUFFING 
AND  SETTING  UP  BIRDS  AND  QUADRUPEDS— MR. 
WATERTON'S  METHOD — TREATMENT  OF  RErTILES  AND 
FISHES —  EFFECTIVE  ATTITUDES — MOUNTING — CARE 
OF  STUFFED  ANIMALS. 

REPARATION  of  Cabinet  Specimens.— 
For  whatever  purpose  the  bird  or  animal 
under  treatment  may  be  intended — ■ 
whether  it  is  merely  wanted  as  a  cabinet 
specimen — whether  the  present  object 
be  only  to  preserve  the  skin  in  order  that  it  may  be 
mounted  at  some  future  time — or  whether  it  is 
at  once  to  be  set  up  and  mounted — thus  far  the 
directions  detailed  in  my  former  article  will  have  to  be 
followed. 

Supposing  the  example  before  us  to  be  a  bird, 
and  intended  for  the  cabinet,  the  neck  should  now  be 
stuffed  with  tow  or  cotton,  the  cane  or  blunt  wire, 
according  to  the  size  of  the  specimen,  being  used  to 
pack  in  and  adjust  the  stuffing.  The  body  has  after- 
wards to  be  stuffed  in  the  same  manner,  the  operator 
taking  care  in  his  work  to  pad  out  every  part  to  the 
just  proportions  of  the  natural  carcase,  and  no  more. 
The  opening  can  then  be  sewn  up  with  a  needle  and 
thread  of  suitable  size,  and  the  feathers  arranged  over 
it,  so  as  to  conceal  it,  with  the  setting  needle.  No- 
thing more  is  requisite  beyond  drying,  which  will 
require  some  twenty-four  hours'  exposure  to  the  heat 
of  a  moderate  fire. 

A  bird  or  quadruped  intended  for  future  setting 
up  and  mounting,  requires  much  the  same  treatment  ; 
only  in  this  case  less  care  needs  to  be  bestowed  on 
the  stuffing  and  sewing  up,  which  have  only  to  serve 
a  temporary  purpose.  The  drying  will  be  necessary 
as  before. 

Whenever  a  skin  thus  preserved  and  dried  at  a 
former  time  has  to  be  set  up,  it  will  need  to  be 
rendered  soft  and  pliable  by  damping.  The  skins  of 
small  birds,  such  as  humming-birds  and  the  like,  can 
be  relaxed  by  merely  wrapping  them  for  a  few  hours 
in  damp  cloths.  Larger  birds  require  more  softening. 
Wet  bandages  should  be  wound  round  the  legs  and 
feet,  or  there  will  be  danger  of  these  parts  breaking 
when  being  wired,  the  cavities  of  the  mouth  and  eyes 
should  be  filled  with  damp  tow  or  cotton,  and  after 
first  protecting  the  feathers,  if  necessary,  by  an  inner 
wrapping  of  wash  leather,  the  whole  bird  should  be 
kept  wrapped  in  wet  cloths  till  sufficiently  softened. 

Stuffing  and  Setting  up  Birds  and  Quadrupeds. — 
Presuming  that  the  skin  of  a  bird  has  been  properly 
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dressed,  as  directed,  with  the  preservative  powder, 
and  its  head,  wings,  and  legs  treated  in  the  prescribed 
manner,  what  has  now  to  be  done  is  to  provide  it 
with  an  artificial  body  and  skeleton.  To  do  this,  the 
first  thing  is  to  take  a  piece  of  cork — an  ordinary 
bottle  cork,  or  part  of  one,  proportioned  to  the  size  of 
the  bird,  will  do — and  through  this  to  thrust  a  piece 
of  wire  of  proportionate  thickness.  This  wire,  the 
body-wire,  as  it  is  called,  must  be  somewhat  longer 
than  the  measurement  of  the  bird  from  head  to  rump. 
One  end  must  be  pointed  (for  which  and  other  pur- 
poses the  operator  should  have  a  small  file),  and  the 
other  doubled  back  with  the  pliers,  like  the  head  of  a 
skewer.  The  cork  must  be  pushed  down  the  body- 
wire  to  the  doubled  end.  The  body-wire  is  to  do  the 
office  of  a  vertebral  column  in  the  artificial  skeleton; 
the  cork  is  to  form  the  nucleus  of  the  artificial  body, 
and  through  it  the  wires  which  will  support  the  limbs, 
etc.,  are  to  be  articulated  with  the  body-wire. 

When  placed  in  position,  the  body-wire  will  have 
its  doubled  end  in  contact  with  that  piece  of  the  rump 
bone  which  has  been  left  to  support  the  tail,  and  will 
pass  thence  up  the  back,  through  the  neck,  and  have 
its  pointed  end  brought  out  through  the  top  of  the 
head.  But  before  being  so  placed,  the  artificial  body 
has  to  be  formed  upon  it  by  winding  stuffing  material 
round  the  cork  till  something  like  the  size  of  the 
natural  body  has  been  reached,  and  holding  it  together 
by  cotton  wound  round  it.  Over  this  the  skin  may  be 
drawn,  and  other  wires  necessary  for  the  support  of 
the  bird  introduced.  Those  for  the  legs  and  wings 
should  be  finer  than  the  body-wire.  By  the  help  of 
the  instruments  above  described,  the  leg-wires  must, 
after  being  pointed,  be  pushed  upwards  from  the  feet 
through  the  legs,  their  upper  and  pointed  ends  thrust 
through  the  cork,  and  then  clenched  into  it.  This  is 
to  secure  them  from  moving.  The  lower  ends  should 
be  left  projecting  below  the  feet  an  inch  or  two,  or 
more,  according  to  size,  to  furnish  a  means  by-and-by 
of  fixing  the  bird  on  its  perch.  Wing-wires  will  not, 
in  most  cases,  be  necessary,  unless  the  wings  are  to 
be  spread  out,  as  in  a  hovering  position  ;  when  they  are 
used  they  must  be  secured  through  the  cork  like  the 
leg-wires.  Simple  drying  will  commonly  fix  the  wings 
in  place.  The  weight  of  the  tail  will,  however,  need 
support,  which  will  be  gained  by  bending  and  twisting 
a  piece  of  wire  like  a  hairpin,  and  thrusting  it  through 
that  portion  of  the  rump  bone  which  remains,  into  the 
body-cork.  These  various  wires,  if  as  directed,  they 
have  been  previously  annealed,  will  permit  of  bending 
so  as  to  allow  of  the  body  being  made  to  assume  any 
desired  position.  It  now  remains  to  stuff  up  wher- 
ever required,  between  the  artificial  body  and  the 
skin,  so  as  to  make  all  those  swellings  and  depressions 
which  are  to  be  seen  in  the  living  bird  :  and  this  is  to 


be  done  by  the  aid  of  the  long  blunt   wire,  or  the 
piece  of  cane,  and  afterwards  to  sew  up  the  opening. 

This  way  of  stuffing  may  sometimes  be  varied, 
and  with  especial  advantage  in  large  birds.  Instead 
of  using  a  body-wire  and  cork,  the  skin  may  first  be 
stuffed,  and  leg-wires  then  passed  up  the  legs,  and 
thence  through  the  body  and  neck  into  the  head.  In 
this  case  a  much  longer  tail-wire  will  be  required, 
which  ought  to  pass  through  nearly  the  whole  length 
of  the  body. 

The  wires  projecting  from  the  feet  serve  to  affix 
the  bird  to  whatever  it  has  to  stand  upon,  which  will 
be  a  perch  or  something  more  solid,  according  to  the 
natural  habits  of  the  creature.  The  superfluous  wires 
which  project  from  various  parts  must  be  neatly  cut 
off  with  the  nippers.  Nothing  is  better  to  fix  the  eyes 
in  their  sockets  than  a  little  putty,  and  as  the  open- 
ings of  the  eyelids  will  now  be  found  to  be  somewhat 
large,  and  to  show  somewhat  more  of  the  eyes  than 
would  be  natural  in  life,  the  hinder  extremity  of  the 
lids  will  have  to  be  drawn  delicately  together  with  a 
fine  needle  and  thread.  If  the  beak  is  to  be  shown 
open,  it  must  now  be  fixed  in  that  position  ;  if  not  it 
must  be  closed,  and  so  secured.  At  present  every 
part  is  pliable,  but  the  drying  which  is  to  follow  will 
render  everything  rigid  and  fixed.  Now  is  the  time, 
if  the  bird  is  web-footed,  to  spread  the  feet  out  flat, 
and  to  fasten  them  to  the  board  below  with  small 
brads.  If  the  large  feathers  of  the  tail  or  wings  are 
to  be  spread  out  it  must  now  be  done,  and  slips  of 
cork  or  card  attached  on  each  side  by  pins,  to  keep 
them  in  position  till  dry.  By  aid  of  the  setting-needle 
and  camel-hair  brushes  the  feathers  over  the  whole 
body  must  now  be  adjusted  to  their  natural  positions 
and  beauty,  and  this  will  more  especially  be  required 
along  the  line  where  the  bird  has  been  sewn  up  ;  and 
fine  cotton  wound  round  the  body  will  retain  the 
feathers  in  place  till  they  are  set  by  drying.  Care 
must  be  taken  that  in  this  last-named  operation  the 
fire  is  not  so  hot  as  to  scorch  the  feathers,  and  the 
drying  will  occupy  at  a  reasonably  hot  fire  about 
twenty-four  hours. 

In  many  respects  the  above  remarks  will  be 
equally  applicable  to  quadrupeds.  They,  too,  requite 
a  body-wire,  proceeding  like  that  in  birds  from  a  large 
cork  against  the  tail,  and  coming  out  by  its  pointed 
endj through  the  top  of  the  head.  In  them  the  tail- 
wire  is  also  supported  by  being  thrust  into  the  cork. 
The  leg-wires  will  of  course  require  a  somewhat 
different  arrangement.  One  wire  will  serve  for  both 
the  hind  and  another  for  both  the  fore  legs,  each  of 
these  wires  being  made  at  its  middle  to  take  a  turn 
round  the  body-wire,  and  being  bound  tightly  to  it 
with  finer  wire.  In  setting  up  quadrupeds,  some 
arrangement  of  the  fur  before  drying  will  be  found  as 
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necessary  as  the  arrangement  of  the  feathers  in  birds. 
The  feet  and  noses  of  quadrupeds  require  to  be 
brushed  over  with  a  composition,  for  which  no  re- 
ceipt was  given  among  our  chemical  compounds.  Its 
proportions  are  :  Spirits  of  camphor,  8  ozs.  ;  corrosive 
sublimate,  2  drachms  ;  spirit  of  salt,  2  drachms. 

Mr.  Waterton's  Method. — Although,  as  I  have 
before  observed,  the  method  of  setting  up  advocated 
by  Mr.  Charles  Waterton  is  too  difficult  for  the 
majority  of  amateur  naturalists,  some  description  of 
the  process  will  certainly  be  interesting,  and  may 
furnish  valuable  hints.  In  his  opinion  wires  were  not 
only  unnecessary,  but  prejudicial ;  giving,  as  he  main- 
tained, an  unnatural  stiffness,  and  deranging  the 
symmetry  of  the  specimen.  He  argued  that  with 
cotton,  and  with  cotton  alone,  every  attitude  of  which 
a  bird  was  capable  might  be  assumed  and  main- 
tained ;  and  this  in  the  hands  of  one  as  skilful  as 
himself  was  no  doubt  capable  of  attainment.  In  his 
way  of  dealing  with  a  bird  no  more  of  the  skull  was 
to  be  left  than  from  the  eyes  to  the  bill.  The  jaw- 
bones, the  bones  of  the  legs,  to  half  the  thigh  bones, 
and  as  much  in  the  wings  were  allowed  to  remain. 

Instead  of  making  an  artificial  carcase,  and  in- 
serting it  bodily,  he  stuffed  the  whole  interior  with 
cotton  by  the  aid  of  his  stick  or  wire  stuffer  ;  taking 
great  pains  as  he  did  so  to  imitate  the  risings  and 
depressions  of  the  natural  living  contour.  He  began 
to  sew  up  from  the  vent  end  of  the  opening,  and  as 
he  did  so,  up  to  the  very  last  stitch,  he  continued  to 
push  in  more  cotton  as  it  was  required,  that  the 
stuffing  of  the  belly  might  not  be  less  complete  than 
that  of  other  parts.  Mr.  Waterton  was  a  strong 
advocate  for  the  use  of  the  corrosive  sublimate  solu- 
tion, because  in  addition  to  its  antiseptic  qualities,  its 
effect  is  to  keep  the  skin  supple  and  flexible  for  many 
days,  and  thus  to  allow  ample  time  for  manipulation. 
After  the  specimen  had  been  sewn  up,  it  was  his 
practice  to  dip  his  stuffing  stick  in  the  solution,  and 
thrust  it  three  or  four  times  down  the  throat.  After 
he  had  finished  stuffing  the  neck  and  head  to  his  taste 
through  the  mouth,  he  stuck  a  little  lump  of  wax  over 
the  bill  to  keep  the  mandibles  in  place  till  the  drying 
should  set  them.  Since  by  his  method  the  natural 
bony  orbits  of  the  eyes  had  been  destroyed,  he  had 
now  to  make  artificial  hollows  in  the  stuffing  with  his 
stick  or  wire  to  receive  the  glass  eyes.  For  drawing 
together  the  eyelids  at  their  hinder  extremities  over 
the  eyes,  he  recommended  a  needle  and  thread  of  the 
very  finest  size.  Finally,  he  washed  over  the  feet 
beak,  etc.,  with  the  solution. 

We  now  come  more  particularly  to  his  manner  of 
setting  up.  To  do  this  he  took  a  box,  of  size  suffi- 
cient to  hold  the  bird,  and  three-fourths  filled  it  with 
padding,  so  as  to  form  an  inclined  plane,  sloping  to 


the  top  at  one  end,  the  feet  he  had  before  brought 
together  by  a  pin,  and  run  a  thread  through  the  knees, 
so  as  to  enable  the  latter  to  be  drawn  together  as 
much  as  might  be  desired  ;  through  the  lower  man- 
dible he  had  also  stuck  a  needle  perpendicularly,  with 
the  point  downwards.  This  needle  was  intended  to 
be  a  means  of  fixing  the  bird's  head  in  its  proper 
place.  What  he  next  directed  to  be  done  I  shall  give 
in  his  own  words  : — ■ 

"  Make  a  hollow,"  he  says,  "  in  it  (the  padding), 
sufficient  for  the  reception  of  the  bird  ;  place  it  in 
the  box  with  its  legs  in  a  sitting  posture  ;  take  a  piece 
of  cork  into  which  three  pins  have  been  stuck  for 
legs,  like  those  of  a  three-footed  stool,  place  it  under 
the  bill  of  the  bird,  and  the  needle,  which  was 
formerly  run  through  the  bill  is  stuck  into  the  cork, 
which  will  act  as  a  support  for  the  bird's  head.  If  the 
neck  is  wished  to  be  lengthened,  put  more  cotton 
under  the  cork  (or  vice  versa) ;  and  if  the  head  is 
wished  to  be  projected  forwards,  it  has  only  to  be 
brought  nearer  the  front  of  the  box,  humouring  the 
cork  so  as  to  place  it  in  the  position  you  require.  As 
the  back  of  the  neck  shrinks  more  in  drying  than  the 
front  part,  a  thread  must  be  tied  to  the  end  of  the 
box,  and  fastened  to  the  beak,  to  prevent  the  face 
from  looking  too  much  upwards." 

In  short,  by  packing  his  bird  in  its  box  in  the 
exact  position  he  wished  it  to  assume,  and  so  allowing 
it  to  dry  very  slowly,  Mr.  Waterton  claimed  to  be 
able  to  dispense  wholly  with  wires.  If  he  wished  the 
wings  elevated,  he  packed  cotton  beneath  them  ;  if 
he  wished  them  very  much  raised,  he  propped  them 
with  pieces  of  wood.  His  method  of  displaying  the 
wings  expanded  was  by  reversing  the  order  of  the 
feathers,  beginning  with  the  two  middle  ones.  When 
dry  they  might,  he  said,  be  restored  to  their  natural 
order,  and  would  ever  afterwards  maintain  the  de- 
sired position.  An  erected  crest  might  in  the  same 
way  be  made  permanent  by  mixing  the  feathers  for  a 
day  or  two.  As  the  drying  according  to  this  process 
was  to  be  effected  away  from  sun,  fire,  and  wind,  it 
would  necessarily  be  very  slow,  two  or  three  days,  he 
says,  would  pass  before  the  legs  would  begin  to 
stiffen;  and  whilst  the  drying  proceeded  he  advised 
that  the  bird  should  occasionally  be  lifted  out  of  the 
box,  that  whatever  was  going  amiss  might  be  corrected. 
The  novice  will  probably  see  that  this  process  is 
scarcely  one  by  which  he  could  hope  for  any  startling 
success  in  his  first  attempts. 

Treatment  of  Reptiles  and  Fishes. — Reptiles,  such 
as  frogs,  lizards,  snakes,  etc.,  may  be  preserved  with 
perfect  safety,  without  any  further  trouble,  by  keeping 
them  in  glass  jars  or  bottles  filled  with  one  of  the 
preservative  baths  described  above,  provided  always 
that  the  vessel  is  securely  stopped.     They  may  also 
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be  more  laboriously  preserved  by  skinning,  stuffing, 
and  setting  up,  much  in  the  same  way  as  mammals. 
To  skin  a  snake,  no  other  opening  is  needed  than 
through  the  mouth.  Its  skin,  as  well  as  that  of  any 
other  reptile  treated  by  this  method,  must,  of  course, 
be  dressed  with  one  of  the  preservative  compounds 
before  being  turned  back  with  its  proper  side  out- 
wards ;  a  special  one  for  the  purpose  is  given  in  my 
first  article.  To  keep  the  snake  in  the  desired 
position  a  single  wire  only  is  needed,  proceeding 
from  the  tail  and  corning  out  through  the  top  of  the 
head.  All  the  stuffing  it  requires  will  be  fine  sand, 
well  shaken  in.  The  head  of  a  snake  should,  how- 
ever, be  stuffed  through  the  mouth  like  the  heads  of 
higher  animals.  The  outer  side  of  the  skins  of 
stuffed  reptiles  should  be  preserved  by  a  varnish 
brushed  over  them,  and  prepared  as  follows  :  Gum 
mastic,  2  ozs.,  and  spirits  of  turpentine,  6  ozs., 
dissolved  by  placing  in  a  sand  bath. 

The  quickness  with  which  fishes  undergo  change 
and  decomposition,  renders  imperative  that  no  time 
should  be  lost  in  preserving  them  after  they  have  been 
taken.  Small  fishes  are  most  easily  preserved  in  one 
of  the  chemical  baths.  The  skinning  and  stuffing 
of  fishes  is  not  particularly  difficult,  though  a  more 
delicate  operation  than  that  of  stuffing  reptiles. 

It  is  rarely  required  that  more  than  one  side  of  a 
fish  should  be  exposed  to  view  ;  it  should,  therefore, 
be  opened  down  that  side  which  will  not  be  seen. 
Being  laid  upon  a  clean  cloth,  the  incision  should  be 
made  along  the  lateral  line  from  near  the  vent  to  the 
head.  The  vertebra?  must  be  cut  through  close  to  the 
head,  and  again  at  the  juncture  of  the  tail ;  the  fin 
bones  will  also  have  to  be  cut  through  just  within  the 
body.  The  skin  of  a  fish  demands  much  more  deli- 
cate handling  than  that  of  a  reptile,  owing  to  the  ease 
with  which  the  scales  may  be  displaced  ;  care  has 
also  to  be  exercised  lest  it  should  be  stretched.  The 
head  of  the  fish  has  also  to  be  opened  on  the  side, 
that  the  brains  and  other  soft  substances  may  be 
removed.  This  part  will  require  stuffing  with  tow 
or  cotton  after  it  has  been  [carefully  cleaned  and 
dressed  with  the  preservative  solution.  The  skin 
requires  to  be  carefully  wiped  and  dressed.  The  fins 
and  tail  must  be  spread  out  and  secured  till  dry 
between  slips  of  cardboard.  A  single  wire  passing 
from  the  tail  to  the  head  is  generally  sufficient  for  a 
fish.  As  regards  stuffing,  filling  with  fine  sand  suffices 
for  a  fish  as  for  a  reptile.  If  the  weight  of  the  sand 
stuffing  should  be  found  an  objection,  as  it  is  likely  to 
be  by  those  who  collect  specimens  whilst  travelling, 
it  can  be  shaken  out  after  the  creature  has  been  dried, 
and  replaced  by  sawdust. 

Effective  Attitudes. — In  most  of  the  processes  of 
our  art,  patience  and  neatness  of  hand  are  the  only 


qualities  in  demand  ;  but  for  displaying  animals  in 
life-like  and  expressive  attitudes  something  more  is 
required.  Some  taxidermists  have  shown  so  much 
talent  in  this  part  of  their  work  as  to  gain  very  con- 
siderable reputation.  Special  talent  is  not  a  thing  to 
be  acquired,  but  any  one  who  will  take  the  trouble  to 
observe  nature  carefully  cannot  fail  to  learn  so  much 
as  will  enable  him  to  avoid  stiffness  on  one  hand,  and 
exaggeration  on  the  other,  and  to  give  novelty  and 
variety  as  well  as  truth  to  his  productions.  Ordinary 
stuffers  are  too  much  addicted  to  keeping  within  a 
narrow  category  of  set  attitudes.  The  young  natu- 
ralist should,  if  possible,  avoid  this.  Nature  is  the 
best  teacher  to  whom  he  can  go  ;  but  he  may 
also  learn  much  from  well-drawn  and  accurate  illus- 
trations in  works  of  natural  history.  Indeed,  as 
regards  foreign  animals,  this  latter  will  generally  be 
the  only  field  of  knowledge  open  to  him. 

I  may,  however,  give  directions  for  some  few  telling 
attitudes  which  may  be  of  use  to  the  beginner.  For 
some  birds,  and  especially  for  birds  of  prey,  the 
attitude  assumed  when  startled  and  about  to  take 
flight  is  an  effective  one.  To  give  this,  the  perch 
should  be  made  to  slope  downwards  somewhat  to  the 
left  of  the  bird.  The  right  leg  should  be  doubled 
nearly  to  the  body,  the  weight  of  the  body  being 
thrown  to  that  side,  and  the  right  wing  should  be 
raised  and  spread.  The  left  foot  should  be  extended 
down  the  perch,  little  apparent  weight  being  upon  it ; 
the  left  wing  less  spread  than  the  right,  and  lowered. 
The  tail  should  be  depressed,  spread  open,  and  so 
arched  that  the  feathers  may  slope  down  from  the 
middle  on  each  side.  The  neck  stretched  out  slightly 
downwards  towards  the  right,  and  the  eyes  directed 
as  if  to  some  object  on  that  side  which  has  caused  its 
alarm.  The  beak  should  be  partially  open.  A  bird 
of  prey  about  to  seize  its  victim  has  its  body  gene- 
rally inclined  towards  it  ;  the  wings  are  raised,  nearly 
but  not  fully  open,  and  arched  above  ;  the  tail  is 
spread  out  like  a  fan,  and  almost  perpendicular  ;  the 
head  and  neck  bent  downwards ;  the  legs  stretched 
out,  and  the  claws  extended.  In  absolute  flight,  when 
the  bird  has,  of  course,  to  be  suspended  by  fine  wires, 
the  body  should  be  poised  horizontally;  the  tail 
spread  and  also  horizontal ;  the  legs  doubled  up,  the 
feet  pressed  against  the  breast,  and  the  toes  closed  ; 
while  the  neck  should  be  stretched  forward  and  bent 
a  little  to  one  side. 

Mounting.  —  This  is  another  department  of  our 
art  which,  whilst  it  affords  an  admirable  field  for  the 
display  of  good  taste,  is  often  disfigured  by  the  want 
of  that  quality.  The  accessories  by  which  stuffed 
animals  are  surrounded  ought,  as  far  as  possible,  to 
be  in  strict  accordance  with  the  habitats  of  the  living 
animals,  and  suggestive  of  nature  only.    We  some- 
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times  see  grasses,  mosses,  etc.,  introduced,  which  have 
been  dyed  of  vivid  colouis.  Such  things  are  offences 
against  good  taste,  and,  moreover,  tend  to  injure  the 
effect  of  the  richly-coloured  plumage  of  birds.  It 
is  by  soberly-coloured  surroundings  that  these  may  be 
made  to  show  to  the  best  advantage.  In  grasses  and 
mosses  the  natural  hues  are  most  pleasing,  and,  by 
careful  drying,  much  of  their  colour  may  be  preserved. 
In  suitable  grasses,  a  great  number  of  beautiful  and 
graceful  varieties  may  be  found  in  almost  every  field 
and  hedge-row.  They  should  be  gathered  shortly  before 
they  seed.  Mosses  and  lichens  are  best  collected  in 
winter.  The  ground  in  woods  and  in  thickets,  and 
the  trunks  and  branches  of  the  oak,  elm,  birch,  apple 
tree,  and  particularly  of  the  hawthorn,  when  this  last- 
named  tree  is  very  old,  furnish  the  most  pleasing 
kinds.  Old  apple  and  hawthorn  branches,  covered 
with  drooping  lichens,  supply  most  picturesque  sticks 
for  perches,  etc.,  and  country  rambles  among  woods 
and  old  hedgerows  will  generally  furnish  the  naturalist 
with  the  most  useful  adjuncts  in  the  way  of  stumps, 
etc.  Such  natural  objects  are  better  than  artificial 
ones  whenever  they  can  be  used,  but  this  is  not 
always,  and  a  good  plastic  composition  for  moulding 
such  things  is  the  following  : — 

Take  cuttings  and  odds  and  ends  of  brown  paper, 
soak  them  in  water  for  twenty-four  hours  to  loosen 
the  fibre,  and  then  boil  them  with  just  sufficient  water 
to  reduce  them  to  a  pulp.  Well  mix  with  the  mass  a 
little  plaster  of  Paris,  and  the  composition  will  be 
ready  for  use. 

To  imitate  stumps  or  branches  of  trees,  first  build 
a  skeleton  of  the  desired  object  in  wood  or  wire,  for 
its  support,  and  on  this  mould  the  mixture,  copying  in 
it  all  the  forms  of  nature  as  closely  as  possible.  When 
the  work  is  dried,  a  coating  of  the  following  paste 
should  be  brushed  over  it  :  —  Gum  arabic,  2  ozs.; 
whiting,  2  ozs.  ;  wheaten  flour,  A  oz. ;  and  ox-gall,  I 
teaspoonful,  the  whole  mixed  together  with  a  little 
water.  Dry  and  powder  grey  tree  lichens,  and  a 
smaller  quantity  of  green  moss,  and  sprinkle  the 
powder  over  the  wet  paste,  and  the  result  will  be  a 
good  imitation  of  the  colour  of  bark.  Larger  pieces 
of  moss  and  lichen  can  be  added  afterwards  to  com- 
plete the  illusion. 

By  the  same  means  imitation  rocks  may  be  pro- 
duced, fine  sand  being  sifted  over  the  modelling 
instead  of  moss  ;  and  where  variety  of  colour  is 
desired,  it  is  better  to  use  sand  of  different  tints  than 
to  employ  painting,  which  will  not  look  other  than 
what  it  is  unless  applied  with  great  skill. 

In  mounting  some  birds  and  animals,  such  as  the 
ptarmigan  in  his  white  plumage,  or  the  stoat  in  his 
ermine  fur— accessories  which  suggest  winter  are  most 
appropriate.    The  effect  of  snow  may  be  produced  by 


mixing  whiting  in  dissolved  size,  and  spreading  the 
compound  over  the  imitation  stumps,  rocks,  etc.  The 
snow  may  be  made  to  sparkle,  or  more  closely  to  re- 
semble frost,  by  the  addition  of  some  of  the  crystal 
sold  for  such  purposes  at  naturalist's  shops,  or,  failing 
this,  by  using  a  little  powdered  glass. 

In  mounting  aquatic  birds  and  animals,  the  effect 
of  water  is  often  desirable.  Looking-glass  will  produce 
this,  or,  more  cheaply,  ordinary  sheet-glass  painted 
green  on  its  underside.  The  edges  of  glass  so  used 
require  of  course  to  be  carefully  concealed  by  moss, 
grass,  etc.,  pasted  on,  or  by  imitation  rocks  or  stones,  or 
by  one  of  the  many  methods  which  the  invention  of 
the]  artist  may  suggest.  In  this  department,  there  is 
wide  room  for  play  of  fancy,  and  the  reproduction  of 
natural  effects. 

Careof Preserved Animals.— -The  skins  of  fishes  and 
reptiles,  when  varnished  in  the  manner  described  above, 
require  no  further  care,  so  long  as  they  are  not  exposed 
to  damp.  But  such  is  not  the  case  with  those  of  other 
creatures.  All  such  as  are  clothed  with  feathers  or  fur 
are  liable  to  constant  dangers  from  insect  pests,  and 
more  especially  from  the  larva?  of  moths.  The  only 
reliable  way  of  protecting  them  is  by  enclosing  the 
specimens  in  well-closed  glass-cases  ;  and,  as  a  further 
precaution  against  the  more  minute  insect  ravagers, 
the  space  within  the  case  should  be  kept  constantly 
charged  with  aromatic  vapours.  Lumps  of  camphor 
laid  in  the  bottom  of  the  case  will  do  this,  or  some  of 
the  moss,  etc.,  may  be  saturated  with  spirits  of  cam- 
phor before  being  fixed  in  place.  But  birds  and 
quadrupeds,  especially  if  large,  cannot  always  be  kept 
under  glass.  When  so  exposed,  insect-powder,  or  if 
that  be  unattainable,  white  pepper,  brushed  at  intervals 
of  a  few  weeks  into  the  fur  of  quadrupeds  will  pro- 
bably protect  it.  The  preservation  of  feathers  is  still 
more  difficult.  Frequent  dustings  with  a  soft  camel 
hair  brush  are  advised,  followed  by  sprinkling  with 
spirits  of  wine  in  which  a  little  musk  has  been  dis- 
solved. A  dry  place,  it  should  be  remembered,  is 
always  essential  to  the  proper  preservation  of  stuffed 
animals  of  all  kinds. 

{Concluded) 

BARBOTINE  CHINA : 

HOW    IT     MAY     BE     IMITATED. 
Hy  M.  A.  WHITBY. 


ANY  designs  and  instructions  for  making 
wall-brackets  and  overmantels  have 
already  appeared  in  Amateur  Work, 
and,  no  doubt,  amateurs  who  have  taken 
advantage  of  these  helpful  papers  will  now 
be  looking  about  for  some  small  ornamental  articles 
wherewith  to  fill  and  set  off  their  shelves,  etc.     To 
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these  readers,  the  following  remarks 
on  the  imitation  of  Barbotine  China 
will  prove  both  suggestive  and  useful. 

The  imitation  of  this  beautiful  ware 
is  a  new  kind  of  artistic  work,  very 
easy,  extremely  pleasant,  and  even 
fascinating,  and,  up  to  a  certain  de- 
gree, bound  to  be  crowned  by  success, 
so  that  the  only  wonder  is  that  it  has 
not  been  already  taken  in  hand  by 
everyone  with  the  smallest  gift  of  taste, 
and  leisure  and  inclination  for  the  use 
of  their  fingers.  Perhaps  the  reason 
lies  in  the  fact  that  few  know  how  to 
do  this  interesting  handiwork  ;  and 
the  instructions  given  in  magazine 
"  Answers  to  Correspondents "  are 
sometimes  less  clear  and  easy  to 
follow  than  those  which  will  be  found 
in  this  paper,  as  the  writer  has  learnt 
and  practised  the  art  in  question. 

Now   let   us    deal    first   with    the 


Having  got  the  colours,  it  is  ne- 
cessary to  procure  from  the  nearest 
pottery-market  a  pot,  vase,  or  jug  of 
rough  red  clay,  of  some  such  shape  as 
those  portrayed  in  Figs.  I,  2,  3  ;  the 
price  [depending  partly  on  the  quality 
of  the  pottery,  and  chiefly  on  the 
bargaining  powers  of  the  purchaser, 
but  varying  from  4d.  to,  say,  iod.,  or 
is.  Fig.  1  is  a  fourpenny  purchase. 
Next  we  must  find  out  a  shop  where 
gutta-percha  in  sheets,  etc.,  is  sold  ; 
this  may  sometimes  be  had  at  an 
ironmonger's  or  boot-maker's,  but  for 
the  convenience  of  country  readers,  I 
may  mention  that  Mr.  A.  Bugden,  of 
40,  King  William  Street,  London, 
E.C.,  will  supply  it  in  any  quantity  in 
sheets  about  three-sixteenths  of  an 
inch  thick,  at  four  shillings  per  pound, 
a  square  foot  of  this  thickness  weigh- 
ing rather  under  a  pound.     As  far  as 


FIG.     I.  —  VASE    SUITABLE     FOR 

IMITATION   OF   BARBOTINE 

CHINA. 


FIG.  6. — WILD  ROSE  PETAL. 

practical  matter  of  ex- 
pense, and  get  together 
our  materials,  which,  as 
will  soon  appear,  are  com- 
paratively inexpensive. 

Perhaps  I  may  be 
allowed  to  suppose  that 
the  amateur  who  takes  up 
this  kind  of  work  pos- 
sesses a  tolerable  supply 
of  the  ordinary  oil-paints, 
brushes,  and  varnishes. 
If  these  have  to  be  ob- 
tained, the  expense  is,  of 
course,  largely  increased, 
because  a  great  variety  of 
tints  will  be  needed  to 
give  a  thoroughly  artistic 
effect  to  the  work  ;  still, 
I  have  seen  pretty  vases 
turned  out  by  a  judicious 
combination  of  the  con- 
tents of  eight  or  ten  tubes 
of  oil-colouring. 


FIG.  3.  — LARGE  VASE  OF  ROUGH  RED  CLAY. 


FIG.  4.— LEAF  IN  GUTTA  PERCHA. 


I  can  judge,  without 
seeing  the  design,  one- 
shilling's  worth  of  gutta- 
percha would  be  sufficient 
to  ornament  a  vase  about 
ten  inches  in  height.  I 
have  heard  many  people 
attempt  to  find  out  the 
material  in  which  the 
Barbotine  floweis  are 
imitated,  but  though 
they  have  tried  "  bread- 
crumbs," "  sealing-wax," 
"  clay,"  "  putty,"  etc.,  the 
truth  is  very  seldom 
guessed,  and  none  would 
discover  the  manner  in 
which  the  material  is 
prepared. 

The  next  thing  that  is 
wanted  is  a  plentiful  sup- 
ply of  boiling  water,  in 
which  to  soften  the 
gutta-percha,  after  a  few 
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moments'  immersion  it  becomes 
perfectly  soft  and  yielding,  and 
will  take  any  form  that  it  may  be 
desired  to  impress  on  it. 

Now,  having  chosen  the  kind 
of  flower  it  is  intended  to  imitate 
—let  us  suppose  a  wild  rose,  this 
being  one  of  the  easiest  wherewith 
to  obtain  a  good  effect — a  small 
piece  of  the  softened  gutta-percha 
must  be  separated  from  the 
mass,  and  pressed  out  with  the 
fingers  till  it  is  about  an  eighth  of 
an  inch  in  thickness  ;  but  there 
is  no  need  to  be  too  particular  as 
to  dimensions,  since,  by  re-heat- 
ing, the  material  can  be  re- 
modelled at  any  moment.  Then 
take  a  single  leaf  of  the  real  wild 
rose,  and  laying  it  with  its  back 
upon  the  bit  of  gutta-percha, 
press  them  gently  together  between  finger  and  thumb, 
thus  obtaining  an  intaglio  impression  of  the  veins  of 
the  leaf  (Fig.  4). 

Now  take  a  pair  of  scissors,  and  cut  the  gutta- 
percha to  the  shape  of  the  leaf,  giving  little  short 
snips  to  repro- 
duce the  ser- 
rated edges, 
but  do  not  let 
too  much  pains 
be  taken,  be- 
cause the  real 
Barbotine 
ware  has  an 
expression  of 
graceful  ease 
and  careless- 
n  es  s  f r  o  m 
which  it  de- 
rives its  prin 
cipal  artistic 
beauty.  Now 
take  off  Na- 
ture's beautiful 

bit  of  fancy  work,  and  do  not  despair  because  your 
own  at  present  looks  anything  but  lovely.  Before  it 
gets  quite  cold  and  stiff,  it  should  be  bent  a  little,  the 
tip  one  way,  the  stem  end  another,  andlvarious  little 
tiltings      and     curves 


FIG.  2.— JUG  FOR  BARBOTINE  WORK 


FIG.  5. — DIAGRAM  SHOWING  MANIPULATION  OF  LEAVES. 

towards  each  other,  etc. 


will  be  greatly  improved,  but  be 
careful  to  touch  with  the  fingers 
as  little  as  possible  that  side  of 
the  leaf  whether  front  or  back 
which  is  to  be  exposed  to  view, 
because  finger-marks  are  apt  to 
show  even  through  several  layers 
of  paint  and  varnish.    (Fig.  5). 

Several  of  these  leaves  will  be 
required.  Seven  is  the  proper 
number  for  each  spray  of  wild 
rose  leaves,  and  though  these 
need  not  all  be  represented  on 
the  pot  with  laborious  and  tire- 
some accuracy,  care  must  be 
taken  to  show  that  Nature  has 
been  closely  studied ;  and,  conse- 
quently, if  a  leaf  is  omitted  here 
and  there,  it  will  be  best  to  make 
it  appear  as  if  broken  off,  or 
perhaps  hidden  beneath  the 
blossom  itself.  Having  made  fourteen  or  fifteen  of 
these  little  leaves,  a  couple  of  roses,  and  perhaps  a 
bud  or  two,  will  be  the  modeller's  next  care.  For  all 
flowers  it  is  best  to  have  before  one's  eyes  a  real 
specimen,  or  a  good — by  which   I  mean  a  truthful — 

picture  of  one, 
in  order  to 
get  the  exact 
shape  of  the 
petals  cut  out 
in  paper,  as 
well  as  a  gene- 
ral idea  of 
what  botanists 
call  the  habit 
of  the  plant — 
namely,  its 
manner  of 
growth,  the 
way  in  which 
the  parts  pro- 
ceed from  each 
other,  and 
their    position 


may  be  given  to  the 
surface  of  the  brown, 
clumsy-looking  leaf,  as 
fancy  and  taste  may 
dictate,    by   which    it 
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FIG.  7. — PIECE  OF  GUTTA-PERCHA  FOR  MIDDLE  OF  ROSE. 


Wild  rose  petals  are  something  the  shape  given  in 
Fig.  6,  but  we  shall  perhaps  have  to  make  them  a  little 
larger  than  nature.     Again  make  thin  layers  of  the 

softened  gutta-percha, 
somewhat  thinner  than 
those  that  were  used 
for  the  leaves,  but  not 
too  thin,  and  in  no  case 
attempting  to  imitate 
L  L 
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BARBOTINE  CHINA:  HOW  IT  MAY  BE  IMITATED. 


the  delicate  structure  of  the  natural  flower. 
We  must  remember  that,  after  all,  we  are  imitating 
clay,  not  roses ;  and  gutta-percha,  if  pressed  out 
into  layers  too  thin,  will  not  bear  the  necessary 
manipulations  without  tearing.  Now  cut  out  from 
the  paper  pattern  as  many  of  these  petals  as  may 
be  wanted,  allowing  five  to  each  wild  rose  blos- 
som, and  gently  bevel  the  edges  of  each  petal,  taking, 
as  before,  no  concern  about  the  temporary  spoiling  of 
the  material,  as  it  cannot  be  spoiled  past  use,  but  will 
always  work  up  again  in  fresh  hot  water.  For  the 
middle  of  the  roses  we  must  cut  a  long  straight  piece 
into  a  fine  fringe  (Fig.  7),  and  then  roll  it  up.  The 
petals,  too,  while  warm  and  soft,  should  be  shaped 
and  curved  somewhat  emphatically,  as  all  who  have 
seen  wild  roses  will  remember. 

Now  comes  a  part  of  the  work  in  which  there  is 
room  for  artistic  taste.  Having  made  a  long  twisted 
piece  of  gutta-percha  into  the  rough  semblance  of  a 
stem,  this  must  be  heated  at  one  end  in  the  flame  of  a 
taper  or  candle  (moist  heat  will  not  do  for  this,  and 
should  be  avoided),  and  press  it  firmly  on  the  vase  at 
whatever  spot  it  seems  best  that  the  spray  of  wild 
roses  should  begin.  It  must  be  fastened  in  the  same 
way  every  two  or  three  inches  as  well  as  at  its  other 
end,  and  the  placing  of  this  stem  in  a  graceful  curve, 
and  at  a  suitable  spot  on  the  vase  that  it  is  sought  to 
decorate,  plays  an  important  part  in  the  artistic  effect 
of  the  whole.  Next  affix  a  shorter  stem  in  a  graceful 
and  natural  manner  for  each  cluster  of  leaves,  and 
then  add  the  leaves  themselves  by  heating  them  at  the 
back,  and  fixing  them  to  the  vase  in  the  same  way 
as  the  stem  ;  it  is  very  important  that  they  should 
not  be  pressed  flat  on  the  surface  of  the  pot,  but 
fastened  firmly,  though  delicately,  in  high  relief.  This 
may  sometimes  be  effected  by  heating  the  stem  end 
and  the  tip,  or  one  of  the  edges  of  the  leaf.  The 
roses  must  now  be  placed  on  the  pot,  petal  by  petal, 
with  the  fringed  piece  of  gutta-percha  rolled  up,  and 
firmly  planted  in  the  centre  of  each  blossom.  With 
the  addition  of  some  exaggerated  thorns  to  the  stem, 
0c&  form  of  the  wild  rose  spray  is  complete. 

Fortunately  for  the  impatience  of  the  artistic  tem- 
perament, there  are  few  tedious  delays  in  the  work, 
and  the  worker  can  at  once  proceed  to  the  colouring. 

In  this,  the  first  step  to  be  taken  is  to  lay  a  thick 
coating  of  white  paint  over  the  whole  of  the  gutta- 
percha ornament ;  a  few  splashes  of  white  on  the 
clay  are  unavoidable,  and  will  do  it  no  harm.  Next 
the  ground-colouring  of  the  pot  itself  should  be  laid 
on.  This  is  a  serious  matter,  on  which  very  much 
of  the  general  effect  depends,  but  it  is  also  a  very 
pleasant  part  of  the  work.  Everyone  who  has  seen 
Barbotine  china  will  remember  the  curious,  almost 
indescribable  mixture   of   many  tints,   shading  from 


dark  to  light,  which  is  characteristic  of  this  kind  of 
pottery.  Greens,  blues,  browns,  yellows,  reds,  a  very, 
very  little  black,  must  all  be  judiciously  laid  on ;  by 
no  means  smoothly,  however,  for  the  gradation  of 
colouring,  not  the  colouring  itself,  is  all  that  is  neces- 
sary to  effect  smoothly. 

For  ordinary  ornaments  the  base  of  the  pot  should 
be  coloured  dark,  gradually  shading  off  into  a  pale 
greenish  bluish  grey  above  the  flower  ornaments  ; 
and  the  inside  of  the  pot,  so  far  as  this  is  visible, 
should  be  painted  a  still  lighter  colour,  almost  while. 
Pots  can,  however,  be  often  obtained  with  a  glaze 
lining,  which  makes  a  lining  of  paint  unnecessary,  as 
well  as  impossible,  as  the  paint  will  not  lie  on  the 
glaze. 

For  vases  to  be  placed  on  a  high  shelf,  or  in  any 
position  rather  above  the  level  of  the  eye — for  example, 
on  the  top  of  a  book-case — it  is  the  writer's  idea  that 
the  lower  part  of  the  vase  should  be  light  in  colour, 
shading  up  to  dark,  above  the  "  shoulder "  with  the 
flowers  ;  thus  following  the  way  in  which  the  light 
falls  upon  the  object. 

Care  should  be  taken  to  cover  the  whole  of  the  pot 
with  colour  ;  and  now,  if  it  is  possible  to  manage  to 
still  hold  it,  even  if  only  by  means  of  a  stout  stick 
placed  inside,  and  turned  upside  down,  the  amateur 
can  at  once  proceed  to  the  colouring  of  the  leaves  and 
flowers,  that  is,  if  the  white  paint  which  was  first  laid 
on  them,  is  dry. 

Paint  the  leaves  carefully  in  green  and  brown  of 
course,  and  paint  the  back  of  each  leaf  as  well  as  the 
front ;  use  a  very  pale  pink  for  the  wild  rose  petals, 
golden  brown  for  the  stamens  and  anthers  in  the 
middle,  and  a  rich  reddish  brown  for  the  stems. 

It  is  now  necessary  to  put  the  work  aside  for 
several  days  to  allow  the  paint  to  get  thoroughly  dry, 
before  adding  the  finishing  touch  in  the  form  of  a 
smooth  varnish.  It  is  unnecessary  to  remind  those 
who  are  familiar  with  the  handling  of  oil-colours  that 
it  is  desirable  to  keep  the  vase  free  from  dust  until 
both  the  coating  of  paint  and  the  coating  of  varnish 
are  dry  and  hard.  This  varnish,  as  all  painters  in  oil 
are  aware,  will  drag  up  the  colours  unless  the 
latter  are  dry,  so  that  at  this  state  of  the  proceedings 
it  is  best  to  be  patient.  However,  this  kind  of  work 
can  be  "touched  up"  again  and  again  if  needful,  and 
should  a  leaf  or  spray  become  detached  from  the  vase, 
the  application  of  a  lighted  lucifer  match  and  a  little 
gentle  pressure  will  set  all  right  again. 

My  readers  will  by  this  time  feel  themselves 
capable  of  imitating  other  flowers  in  the  same  manner. 
The  best  for  the  purpose  are  plants  with  large  flowers 
and  large  leaves,  such  as  roses,  sunflowers,  large  cle- 
matis, etc.,  etc.  The  original  Barbotine  china  deals 
chiefly,  I  think,  with  roses  of  all  kinds  and  colours. 
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The  jug  shown  in  Fig.  3  looks  magnificent  with  a 
large  red  garden  rose  on  the  shoulder  of  the  jug,  and 
leaves  and  sprays  trailing  off  on  either  side. 

The  process  is  by  no  means  a  long  one,  indeed  a 
vase  can  be  completed,  with  the  exception  of  the  var- 
nishing, in  less  time  than  it  has  taken  to  write  this 
paper.  I  have  seen  one  admirably  turned  out  in  spite 
of  numerous  interruptions  and  disadvantages,  within 
three  or  four  hours. 

I  may  bring  my  remarks  to  a  close  by  slating  that 
some  of  the  imitations  are  so  beautiful  and  so  highly 
successful  that  connoisseurs  ■  can  scarcely  distinguish 
them  from  the  real  china  after  careful  examination  ; 
and  by  earnestly  commending  to  the  attention  of  all 
who  are  interested  in  art  work  for  home  decoration 
the  simple  and  easy  method  of  imitating  Barbotine 
China,  which  1  have  endeavoured  to  describe  as 
briefly  and  as  clearly  as  possible. 


OVERGLAZE  PAINTING  ON  PORCELAIN. 


By  J.UEELIO  DE  VEGA. 


-MIXTURES.— GILDING, 
PROCEED  now  to  redeem  my  pro- 
mise to  deal  further  with  the  com- 
position of  colours  in  connection 
with  their  effect  on  one  another,  to 
which  the  painter's  concern  is  limited. 

191.  The  paint  consists,  as  we  have  seen,  of  a  pig- 
ment plus  a  flux.  The  pigments  are  metallic  oxides, 
and  flux  is  a  glass  of  greater  or  less  alkalinity  ;  and 
the  combinations  are  affected  sometimes  by  the 
metallic  base,  sometimes  by  the  flux. 

192.  Taking  first  the  base,  we  may  notice,  as  an 
example  of  loss  of  individuality  on  mixture,  cobalt  and 
iron.  If,  in  water,  we  mix  a  transparent  blue  and  a 
madder  red,  the  result  partakes  of  both,  and  we  have 
a  more  or  less  pure  purple.  But  cobalt,  which  is  the 
base  of  ceramic  azure,  will  have  its  tone  lowered  by 
the  slightest  addition  of  iron,  which  is  the  simple  con- 
stituent of  ordinary  red,  and  the  result  is  a  neutral 
grey,  which  deepens  to  black  as  more  iron  is  added. 

193.  Again  as  to  flux.  Not  all  fluxes  suit  the  same 
pigment,  and  while  some  require  a  strong  one,  others 
must  have  a  weak  one.  Thus,  if  just  enough  red  be 
mixed  up  with  light  yellow  to  give  on  the  palette  a 
decided  orange  (and  a  very  little  red  will  suffice  for 
the  purpose),  and  this  "  test "  be  fired,  it  will  come  out 
yellow.  The  reason  is,  that  the  flux  of  the  yellow  is 
strong  enough  to  affect  the  oxidation  of  the  iron,  and 
the  colour  is:/  anged  from  red  to  a  pale  buff,  which 
is  masked  b'  the  yellow,  the  difference  in  tint  from 
the  original  yellow  being— if  any— so  little  as  to  be  in- 


appreciable. This  is  the  reason  for  the  difference  in 
colour  between  red  and  yellow  bricks  ;  and  a  familiar 
illustration  is  iron  mould  in  clothes,  the  rust  colour,  on 
washing,  changing  to  buff.  When  the  flux  exercises 
this  effect  on  a  pigment,  it  is  said  to  "  kill "  it,  or  more 
generally  one  colour  kills  another  or  eats  it  up.  It 
must  be  observed,  however,  that  there  is  no  loss  of 
substance,  and  consequently  there  is  so  much  waste 
of  the  killed  colour. 

194.  Fortunately  many  of  the  combinations,  which 
are,  from  the  operation  of  the  foregoing  causes,  re- 
garded as  inadmissible,  showthemselves  to  some  extent 
on  the  palette  ;  thus,  if  azure  and  red  are  mixed,  the 
mixture  is  not  so  purple  as  the  uninitiated  might 
expect,  though  not  so  grey  as  it  may  fire.  Another 
example  is  azure  and  light  yellow.  Here,  a  green 
might  be  expected,  but  the  result  on  the  palette  is  a 
greenish  grey,  and  according  to  the  quantity  of  the 
constituents,  the  mixture  may  fire  as  laid,  or  it  may 
come  out  a  very  dirty  looking  grey  indeed.  On  the 
other  hand,  azure  and  strong  yellow  are  not  so  anta- 
gonistic, and  produce  a  very  fair  green. 

195.  Hence,  the  expression  generally  met  with  and 
employed,  that  certain  colours  "will  not  mix,"  must  be 
understood  as  meaning  that  they  will  not  produce  a 
clear  tint,  representing  all  the  original  tints  (as  in  the 
case  of  azure  and  light  yellow),  or  that  they  will  pro- 
duce a  grey  which  may  savour  in  only  a  slight  degree 
of  one  constituent  (such  as  the  azure  and  red),  or  that 
(as  in  the  case  of  the  yellow  and  red)  one  of  the  com- 
ponent colours  may  entirely  disappear. 

196.  At  the  same  time  it  must  not  be  overlooked 
that,  in  those  cases  in  which  there  is  no  disappearance 
of  an  element,  it  is  possible  to  gain  very  serviceable 
special  tints  by  combining  colours  which  do  not 
"  mix  ; "  but,  of  course,  tints  so  obtained  must,  for 
definition,  be  always  the  result  of  personal  experiment, 
which  will  show  on  one  test  tile  kept  unfired,  the 
colour  laid,  and  on  another  fired,  the  tint  after 
passing  through  the  kiln. 

197.  The  general. composition  of  ceramic  colours 
may  be  stated  thus  : — 

Blacks. — Cobalt  and    iron,    cobalt  and    manga- 
nese. 
Blues. — Ordinary,— cobalt  and  zinc. 

„  Turquoise, — cobalt  and  copper. 

Browns.— Red,— iron. 

„  Bistre, — iron  and  manganese. 

„  Vandyke, — iron  and  chromium. 

Carmine,  Rose,  Pink,        ) 

Purple,  Violet.  S  Gold>  silv^r> tin> 

Greens.— Full,— chromium. 

„  Dark, — chromium  and  cobalt,  or  some- 

times iron. 
„  Pale, — copper,  copper  and  cobalt. 
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Red.—  Ordinary, — iron. 

„      Flesh, — iron  and  gold. 
„      Scarlet, — lead. 

White. — Tin. 

Yellow  and  Orange. — Antimony  and  zinc. 
„  Dark, — antimony,  and  zinc,  and  iron. 

198.  Theory  of  Mixture. — M.  Lacroix,  to  whose  valu- 
able little  work  on  ceramic  colours  I  have  already  re- 
ferred, classifies  the  colours  according  to  their  contain- 
ing much,  little,  or  no  iron.  In  his  First  Group  he  places 
the  colours  destitute  of  this  metal,  viz.,  white,  blues, 
and  his  gold  colours,  i.e.,  carmines,  rose,  purples,  and 
violets.  In  Hancock's  Palette  there  is  a  gold  (with 
iron)  flesh.  In  the  Second  Group  we  find  the  yellows 
and  greens,  which  may  have  a  little  iron  in  them.  In 
the  Third  Group  figure  the  colours  having  iron  as  a 
base,  or  a  prime  factor,  as  red,  red  and  chocolate 
browns,  yellow  browns,  regular  browns,  ochres,  black, 
and  most  greys.  His  rule  is,  Groups  1  and  3  may  not 
be  mixed  at  all,  2  and  3  may  be  mixed  sparingly, 
1  and  2  may  be  mixed  to  any  extent.  This,  like  most 
brief  and  comprehensive  classifications,  goes  too  far, 
and  yet  not  far  enough,  as  it  ignores  the  difference  in 
the  behaviour  of  iron  when  already  modified  by  com- 
bination. Thus,  Brunswick  brown  will  not  mix  with 
light  yellow,  but  the  bistre  and  Vandyke  browns  will. 
Again,  gold  does  not  always  condescend  to  coalesce 
with  plain  iron,  and  carmine  destroys  red  ;  but  purple 
will  mix  with  chocolate,  which  is  a  remove  from  purity. 

The  following  indications  will  be  found  reliable  : — 

Antimony  goes  well  with  gold,  and  chrome,  and 
modified  iron,  but  not  with  plain  iron,  or,  unless  strong, 
cobalt. 

Cobalt  will  go  with  copper,  chromium,  and  gold, 
but  not  with  ordinarily  fluxed  antimony  or  with  iron. 

Copper  goes  with  chromium  and  antimony,  and 
with  not  too  strong  gold,  but  not  well  with  iron,  unless 
modified,  and  it  must  be  largely  in  excess. 

Gold  goes  best  with  cobalt,  fairly  well  with  modi- 
fied iron  and  antimony,  and  moderately  with  copper, 
but  it  kills  or  greys  plain  iron,  and  with  chromium  has 
to  be  used  very  carefully. 

Chromium  takes  well  to  antimony  and  cobalt  and 
combined  iron,  but  not  to  plain  iron.  But  little  need 
be  used  to  modify  copper,  and  it  is  easily  affected  by 
a  very  little  gold — preferably  purple. 

Lead,  as  in  scarlet,  had  better  be  left  untouched, 
but  it  is  possible  to  mix  it  with  iron. 

Iron,  when  plain,  is  killed  by  most  antimony  and 
gold  fluxes,  but  Lacroix's  ivory  yellow  (jaune  d'ivoire) 
is  so  prepared  that  I  have  introduced  it  specially  for 
mixing  with  iron  reds.  Combined  iron,  however,  will 
go  with  antimony  and  gold,  and,  to  some  extent,  with 
chromium  and  copper.  It  must  not  be  used  with 
cobalt  except  for  special  neutral  effects. 


199.  Practice  of  Mixing. — Hence,  applying  the 
preceding,  and  making  allowance  for  some  modifica- 
tions, we  have  the  following  : — ■ 

Azure  will  act  well  with  turquoise,  blue-green, 
Sevres,  roseleaf,  carmine,  purple,  but  not  with  the 
browns,  oranges,  or  yellows,  except  strong  yellow,  and 
not  with  red,  except  for  special  stormy  greys. 

Turquoise  will  go  with  azure,  Sevres,  and  rose- 
leaf,  but  not  well  with  yellows  (except  outremer  with 
light  yellow  for  slightly  broken  green),  or  with  browns, 
and  not  at  all  with  iron  reds.  It  mixes  with  carmine, 
but  of  this  only  the  smallest  quantity  must  be  used 
■ — not  so  well  with  purple. 

Browns,  except  Brunswick  and  chocolate,  mi* 
well  with  yellow  and  orange,  and  carmine  and  purple. 
It  must  be  used  sparingly  with  green,  eiiher  pale  or 
full,  or  the  result  will  be  in  the  former  case  dirty  grey- 
ishness,  in  the  latter,  intense  obscurity.  Mixture  with 
azure  results  in  rusty  black  greys,  which  are  of  very 
limited  use.  They  do  not  take  kindly  to  turquoise, 
The  two  browns  named  will  ?wi  mix  with  ordinary 
yellow  or  orange,  but  will,  to  some  extent,  with  Berlin 
orange,  not  Berlin  yellow,  and  with  jaune  d'ivoire 
Brunswick  makes  a  splendid  apple  red.  They  will  not 
go  with  blues,  and  only  to  a  very  slight  extent  with 
carmine  and  purple,  by  preference  chocolate.  With 
extreme  care  mixture  may  be  made  with  scarlet  for 
burnt  sienna. 

Between  themselves  also  the  bistre  and  Vandyke 
browns  mix  well,  and  even  the  red  browns  with  Van- 
dyke, which  becomes  redder  at  the  sacrifice  of  its 
yellowness,  but  German  will  kill  a  moderate  quantity 
of  Brunswick. 

Carmine  (with  rose,  purple,  etc.)  will,  with  azure 
and  outremer,  take  every  variety  of  rose,  purple,  or 
violet  tint  —  pink,  magenta,  amaranth,  heliotrope, 
mauve,  pansy,  down  to  invisibility  ;  and  some  combi- 
nations with  tile  are  effective.  With  blue-green,  car- 
mine mixes  well  to  make  a  lovely  French  grey,  when 
only  a  touch  of  it  is  used  ;  but  purple  is  too  powerful, 
and  neither  of  them  takes  well  to  the  congener  Sevres 
Between  purple  and  roseleaf,  say  two  to  three  parts  of 
the  former  to  one  part  of  the  latter,  very  fine  shadows 
for  purple  are  obtainable ;  and  these  two  with  azure 
combine  to  make  a  perfect  prune.  With  light  yellow, 
carmine  works  well  to  produce  various  oranges,  and 
some  good  tertiary  tints  may  be  had  with  purple  and 
strong  yellow.  Violets  do  not  go  with  yellow.  Red 
should  not  be  used  as,  generally,  it  is  lost  ;  but  the 
combined  iron-browns  may  be  mixed  with  carmine 
and  purple,  when  rich  warm  foliage  tints  will  arise, 
especially  from  the  Vandyke  browns  ;  less  warm  but 
deeper  tints  from  the  bistre  browns. 

Green. — The  pale  greens  (blue-green  and  Sevres) 
are  readily  modified  by  azure ;  but,  if  wanted  only 
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slightly  bluer  than  in  their  natural  tint,  it  is  better  to 
employ  outremer.  With  the  browns,  Sevres  mixes 
very  well  for  the  true  olive-greens  when  very  largely 
in  excess,  say  6  to  1  with  German  or  8  to  1  with  Van- 
dyke ;  but  the  blue-green  does  not  answer  quite  so 
well.  Only  a  very  little  carmine  may  go  with  blue- 
green,  or  a  mere  touch  of  purple,  the  former  giving  a 
French-grey,  the  latter  a  summer  evening  haze.  With 
German  brown  and  roseleaf,  blue-green  gives  a  very 
fine  dove-grey,  now  so  fashionable.  Both  mix  well 
with  the  full  greens,  of  which  very  little  is  needed  to 
modify  them,  and  also  with  yellow.  They  do  not  mix 
with  red  or  red  brown. 

The  full  greens  are  cooled  by  azure  ;  with  outremer, 
a  very  beautiful  full  blue-green  is  made  just  a  trifle 
"  aesthetic."  Roseleaf  gives  both  depth  and  brilliancy 
to  Sevres;  with  the  Bistre  and  Vandyke  browns  it 
mixes  well  for  obscure  greens,  and  as  it  mixes  with 
yellow  and  orange  also,  as  do  also  the  browns  just 
named,  we  have  the  means  of  obtaining  every  shade 
of  brown  and  green  through  olive,  by  way  of  bronze 
to  shadow  of  any  tint  or  depth.  Carmine  and  purple 
give  effective  shadows  for  drapery  and  for  fruit  such 
as  purple  plums.     Red  is  not  to  be  used. 

RED  is  not  nearly  so  available  for  mixing  as  are 
most  of  the  other  colours,  as  it  is  so  sensitive  to  the 
fluxing  or  composition  of  the  other  types.  Thus  it 
turns  neutral  grey  with  azure.  Bistre  browns  kill  it,  as 
do  also  yellows  and  orange,  and  it  does  not  mix  with 
greens.  But  it  may  be  used  with  ruby,  and  is  not 
spoiled  by  purple.  A  variety  of  tones  may  be  had 
between  it  and  chocolate,  through  Brunswick.  Flesh 
and  salmon,  in  which  the  iron  is  modified  by  gold, 
will  take  a  touch  of  blue,  when  a  good  flesh  shadow 
is  the  result,  and  their  brightness  may  be  decreased 
by  Vandyke  also,  or  increased  by  carmine.  They  will 
also  bear  a  little  yellow. 

Yellows  and  Oranges  have  kindred  affinities, 
and  will  not  generally  mix  with  azure,  or  red  and  the 
two  allied  browns  ;  but  strong  yellow  will  take  a  little 
azure,  and  light  yellow  will  mix  pretty  freely  with 
outremer,  with  all  the  other  colours  except  violet  they 
mix  well — browns,  carmine,  purple,  and  greens. 

200.  For  obvious  reasons — one,  the  unnecessary 
restriction  it  would  impose  on  the  student,  I  have 
refrained  from  giving  exact  quantities  to  be  used  in 
making  mixtures.  It  is  a  most  valuable  lesson  for  the 
painter  to  make  his  own  tests — a  lesson,  indeed, 
which  he  cannot  afford  to  lose,  however  tedious  it 
may  seem  ;  and  I  have  therefore  preferred  to  give 
general  indications  of  the  most  useful  mixtures  with, 
in  a  few  exceptional  cases,  an  idea  of  proportion. 
With  such  a  palette  and  such  possibilities  in  the  way 
of  mixture,' an  infinity  of  tints  is  to  hand  ;  but  if  the 
student  will   confine  himself  to  the  types  of  colour 


here  mentioned,  and  he  will  find  every  necessary 
type  represented,  and  proceed  on  the  lines  set  down, 
he  may  at  his  convenience  lay  down  some  hundreds 
of  tests,  giving  a  very  wide  and  varied  assortment  of 
highly  useful  tints,  and  he  will  be  working  with  cer- 
tain steps,  comparatively  little  trouble,  and  no  waste 
energy.  Let  him,  however,  proceed  methodically  if 
he  would  have  his  tests  readily  available  for  reference, 
One  test  tile  should  have,  say,  blue  for  a  base  colour, 
and  should  show  its  modifications  with  others  ;  and 
each  test  should  have  noted  under  it  the  proportions  in 
which  the  components  have  been  used  to  produce  it, 
If  by  weight  this  is  best,  for  then  the  tint  can  at  any 
time  be  reproduced  to  a  nicety.  This  is,  however, 
the  most  tedious  way  of  making  a  test  tile,  and 
generally  proportion  by  volume  is  adopted. 

GILDING. 

201.  This  is  not  a  difficult  process  to  the  student, 
who  has  already  made  progress  in  the  use  of  colour. 
As  stated  under  gold,  liquid  gold  fires  bright,  and 
requires  no  burnishing,  nothing  more  than  a  rub  with  a 
piece  of  wash-leather  ;  but  with  powder  gold  the  case 
is  different.  This  preparation,  a  blackish  powder, 
requires  further  grinding  to  make  it  sufficiently  fine  to 
lay  evenly,  and  fire  without  showing  grit,  which  would 
interfere  with  the  polishing.  This  grinding  must  be 
done  on  the  glass  slab  with  the  muller,  and  although 
gold  will  take  somewhat  more  fat  than  ordinary 
colour  in  the  laying,  it  is  well  in  grinding  to  use 
principally  spirit,  as  with  oil  alone,  the  mixture 
becomes  too  thick  to  work  comfortably.  It  is  some- 
what easier,  perhaps,  to  work  up  the  gold  with  water 
megilp  as  a  medium,  and  when  the  requisite  quantity 
of  the  mucilage  has  been  added,  evaporation  may 
be  made  up  for  by  the  addition  of  water.  When 
it  is  reduced  to  a  sufficient  degree  of  fineness,  it  is 
laid  like  any  other  colour,  but  it  must  be  laid  in 
the  clean  ware,  and  not  no  ordinary  muffle-heat  colour, 
in  which  it  would  sink  and  be  spoiled.  It  may, 
however,  be  laid  on  colour  which  has  been  hard-fired, 
as  it  will  not  sink  in  the  glaze  of  such  colour.  Gold 
must  be  laid  with  a  brush  which  has  been  devoted 
from  the  first  to  gold  work  alone,  as  the  slightest 
admixture  of  colour  spoils  the  metal.  These  brushes 
are  therefore  not  cleansed  of  their  gold  after  use,  but 
are  put  by  after  only  what  will  squeeze  out  has  been 
removed.  After  painting,  surplus  gold  is  stored  in  any 
convenient  little  bottle  or  gallipot  from  which  it  can  be 
extracted  without  waste,  and  there  is  no  difficulty  in 
working  up  gold  mixed  with  megilp,  although  the  oil 
preparation  will  keep  good  for  an  indefinite  period. 
When  it  comes  out  of  the  kiln,  it  is  a  dull  colour,  and 
to  bring  out  the  rich  metallic  lustre  it  must  be 
burnished.  This  is  done  simply  by  rubbing  the  surface 
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with  one  of  the  burnishing  tools  already  illustrated, 
but  it  must  be  done  firmly  yet  lightly.  The  tool  must 
work  smoothly,  and  if  it  should  become  scratchy  on  a 
headed  surface  it  must  be  repolished  or  else  discarded. 
Hence,  only  good  stones  should  be  bought.  As  in 
use  it  may  become  greasy,  in  which  condition  the 
gold  will  not  burnish  properly,  it  must  be  rubbed  with 
a  little  dry  chalk  which  may  be  dusted  into. a  piece 
of  soft  wash-leather.  When  quite  bright,  the  gold 
may  be  finished  off  with  a  chamois  and  rouge. 

202.  Silver  and  platinum  are  prepared  and  burnished 
in  the  same  way  as  gold.  It  is  better  to  finish  them 
off  with  chalk  than  rouge. 

203.  Burnished  gold  and  silver  lose  their  lustre  if 
re-fired,  and  to  restore  it  they  must  be  reburnished. 
Platinum,  however,  once  burnished  does  not  lose  its 
lustre  on  again  passing  through  the  muffle,  and  so 
does  not  require  reburnishing. 

204.  When  burnishing  is  (tone,  not  with  a  surface,  but 
with  a  point,  fine  lines  are  the  result,  and  this  is  termed 
chasing.  To  chase  well  requires  a  good  draughts- 
man, as  a  line  once  made  cannot  be  obliterated  by 
rubbing. 

205.  Bronzes  receive  a  treatment  which  is  essentially 
akin  to  that  given  the  more  valuable  metals,  but 
being  coarser  the  treatment  may  be  rougher.  The 
polish  is  brought  about  by  friction,  not  with  a  burnish- 
ing tool  but  with  sand.  Silver-sand  is  sifted  through 
a  very  fine  sieve,  and  with  the  siftings  the  bronze, when 
fired,  is  rubbed  with  a  cloth  or  stiffish  brush,  damped 
with  water  and  dipped  into  the  sand,  until  the  proper 
lustre  is  obtained.  Many  bronzes  lose  tone,  but  not 
body  in  burnishing. 

206.  Gold,  silver,  platinum,  and  bronzes  are  all  liable 
to  be  underfired,  in  which  case  the  metal  will  rub  off 
under  the  burnishing  tool.  The  remedy  for  this  is,  of 
course,  to  send  it  again  to  the  kiln.  If  gold  is  over- 
fired,  which  will  be  shown  by  its  having  lost  tone 
through  being  burnt  in,  it  must  be  repainted  and 
re-fired. 

207.  As  the  metals  are  opaque,  a  very  thin  layer 
suffices  to  produce  the  required  effect ;  but  in  articles 
which  are  liable  to  be  much  handled,  or  have  to  be 
much  washed,  like  cups,  it  is  well  to  lay  it  on  more 
thickly,  not  for  the  sake  of  the  appearance,  which  is 
not  affected,  but  for  wear. 

208.  Bronzes  should  be  laid  rather  more  liberally. 

209.  Gilding  in  relief  is  effected  by  painting  over  a 
raised  design  made  with  paste  from  gold.  This  yellow 
powder  is  mixed  stiff  like  white  for  modelling,  and  is 
laid  on  in  line  or  points  as  may  be  required.  This  is 
fired,  and  then  the  gold  is  laid  on  over  it.  When 
fired,  the  gold  may  be  burnished  wholly  or  in  part, 
as  may  best  suit  the  raised  design. 

{To  be  continued.) 
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By  JAMES  LUKIN. 

■«> 

-CHANGE  WHEELS— OVERHEAD  APPARATUS  FOR 
LATHE, 

EFORE  speaking  of  gearing  by  cords 
and  overhead  apparatus,  I  will  add  a 
few  words  about  the  necessary  calcula- 
tions by  which  certain  wheels  or  sized 
pulleys  are  selected  to  give  the  rates  of 
traverse  for  screw  pitches.  These  apply  to  self-acting 
lathes  of  all  kinds  ;  and  the  principle  is  the  same, 
whether  cog-wheels  or  cords  are  used,  as  it  is  the 
respective  sizes  of  the  wheels  at  the  pitch  circle  which 
regulates  the  speed ;  and  the  result  would  be  the 
same  if  the  wheels  were  in  rubbing  contact  without 
cogs — the  latter  being  only  necessary  evils  to  prevent 
slipping.  I  have  already  explained  that  when  the 
wheels  are  in  one  and  the  same  plane,  the  rates  lie 
between  the  first  and  last  in  the  train,  the  intermediate 
ones  only  serving  asjdle  wheels,  or  carriers,  to  fill  up 
intermediate  space,  or  to  change  the  direction  of  the 
motion,  that  right  or  left-handed  screws  may  be  cut. 
The  rate  at  which  the  tool  will  traverse,  as  the  work 
revolves,  will  depend  on  the  sizes  of  the  wheels  used, 
and  upon  the  pitch  of  screw  in  the  slide-rest.  This  is 
generally  of  ten  threads  to  the  inch,  which  is  a  good 
pitch  for  general  purposes  ;  the  leading  screw,  which 
takes  its  place  in  a  self-acting  lathe,  is  usually  of 
4  to  the  inch  in  small  lathes,  and  2  in  large  ones. 

Suppose,  now,  we  desire,  with  a  slide-rest  screw 
of  the  above  pitch  (10  to  the  inch),  to  cut  a  screw  of 
similar  pitch,  we  must  arrange  so  as  to  give  the 
mandrel  and  the  screw  of  the  rest  the  same  rate,  turn 
for  turn,  because  then,  after  the  mandrel  has  made 
ten  turns,  the  rest  screw  will  have  done  the  same, 
and  this  will  have  carried  the  tool  along  the  face  of 
the  work  1  inch,  thus  tracing  a  spiral  line  with  T~  of 
an  inch  between  the  threads.  This  must  be  well 
understood  as  the  foundation  upon  which  to  work  our 
calculations.  Ten  turns  of  the  rest  screw  advance 
the  tool  one  inch,  and  during  this  time  the  work  itself 
has  revolved  ten  times.  Any  series  of  wheels  may  be 
therefore  used  that  will  give  this  same  rate  of  move- 
ment to  the  mandrel  and  the  slide-rest  screw — say  a 
wheel  of  30  on  the  rest  and  30  on  the  mandrel — or  20 
on  each,  or,  in  short,  any  others  of  which  you  have  a 
pair.  There  is  always  sent  one  such  pair  for  the  pur- 
pose. Then  you  can  add  between  the  two  any  idle 
wheel  that  will  fill  up  the  distance  satisfactorily,  and 
this  will  alter  the  direction  in  which  the  tool  will 
move,  but  not  affect  the  pace  at  which  it  moves. 
Suppose,  again,  we  need  a  screw  of  20  threads  to  the 
inch  —  i.e..  twice  the  number  of  the  rest  screw — it  is 
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plain  that  we  must  get  the  tool  to  traverse  at  only 
half  the  pace  at  which  it  was  previously  driven — i.e., 
the  screw  must  revolve  ten  times  while  the  mandrel 
revolves  twenty  times,  because  we  here  want  the 
spiral  line  of  20  threads  to  each  inch  of  the  work. 
For  this  the  wheel  on  the  rest  screw  must  be  twice  as 
large  as  that  on  the  mandrel,  so  that  two  turns  of  the 
latter  will  give  but  one  turn  to  the  former.  We  can 
use  a  40  wheel  on  the  mandrel  and  80  on  the  screw  ; 
or  a  20  and  40,  or  30  and  60,  and  fill  up  with  idle 
wheels  as  before.  So  we  may  get  in  a  similar  way 
any  thread  we  please — remembering  that,  to  get  finer 
ones,  the  mandrel  must  run  faster  than  the  rest  screw; 
and  for  coarser  ones  the  contrary  rates  must  be 
arranged.  I  have  read  all  sorts  of  ways  of  calculating 
change  wheels  ;  but  in  practice  I  think  the  following 
hints  will  suffice.  The  lathes  always  have  an  en- 
graved plate  attached,  of  various  standard  pitches  ; 
yet,  only  the  other  day,  with  such  plate  before  him,  a 
workmen  told  me  he  had  failed  to  get  the  pitch  he 
wanted.  The  great  thing  is  to  understand  the  reason 
of  the  various  speeds;  and  it  is  good  practice  to  work 
out  a  set  of  tables  for  oneself.  With  a  rule  of  thumb 
it  would  all  be  quite  easy,  were  it  not  that  in  the 
calculations  we  get  numbers  which  do  not  accord 
with  that  of  the  cogs  in  the  wheels  usually  supplied. 
In  these  standard  sets,  for  instance,  are  no  odd 
numbers  or  fractional  pitches.  It  also  frequently 
happens  that,  owing  to  the  size  of  the  wheels  and 
other  reasons,  we  are  unable  to  use  them  all  in  one 
plane,  and  have  the  complication  of  wheels  and 
pinions  on  the  same  stud,  each  driving  or  driven.  I 
have  shown  how  these  studs  are  made  and  used,  in  a 
previous  paper.  Fig.  42,  A,  will  represent  wheels  in 
one  plane,  in  which  we  have  only  (as  explained)  to 
consider  the  proportionate  sizes  of  the  first  and«"last. 
Fig.  42,  ba,  will  represent  wheels  in  two  planes,  or  a 
set  of  wheels  and  pinions.  We  shall  find  it  also  con- 
venient to  know  them  as  drivers  and  driven — the 
first  driver  being  that  on  the  chuck.  Under  this  title 
we  shall  be  able  to  prove  the  correctness  of  our  cal- 
culations before  writing  down  the  result  in  framing  a 
table  for  reference. 

Beginning  with  a  simple  arrangement,  let  us  set 
the  sum  thus.  With  a  rest  screw  of  10  threads  to  the 
inch,  required  to  cut  a  screw  of  30  threads  :  Set 
down  the  two  as  a  fraction  thus — \%  ;  put  a  pinion 
of  10  cogs  on  the  mandrel  and  30  on  the  screw,  and 
fill  up  with  an  idle  wheel.  You  would  find  a  pinion 
of  10  and  wheel  of  30  in  the  set,  so  there  would  be  no 
difficulty.  Let  now  3  to  the  inch  be  needed.  Set  it 
down  -3-.  Of  course,  you  have  no  pinion  of  3  teeth, 
so  you  must  multiply  both  numerator  and  denomi- 
nator, which  will  not  alter  the  value  of  the  fraction. 
Multiply  by  I  o  and  you  get  2305°,  which  wheels  are  in 


the  set;  but  perhaps  100  is  too-  large  for  the  chuck 
wheel — it  would  be  so  in  a  small  lathe — so  you  can 
multiply  by  some  other  numbers,  as,  e.g.,  5,  and  get 
4f>  *-fii  5°  on  tne  mandrel  or  chuck  and  15  on  the 
screw.  Let  us  now  proceed  to  40  threads  required. 
This  would  be,  of  course,  an  exceedingly  fine  screw, 
and  might  even  stand  as  a  mere  roughing  down  cut 
when  you  are  doing  some  self-acting'  turning.  Set  it 
down  as  before,  jg.  But  if  you  are  using  a  chuck,  it 
is  quite  likely  that,  although  you  may  have  a  10  wheel 
or  pinion,  it  will  be  too  small  in  bore  to  slip  on  the 
chuck.  It  would  certainly  be  so.  Hence  you  would 
again  need  to  multiply,  so  as  to  get  f§  or  T\°„  ;  and 
here  may  come  another  difficulty — a  wheel  of  So  or 
120  on  the  slide-rest  screw  may  be  so  large  that  the 
slide-rest  will  not  go  near  enough  to  the  work. 

Let  us  see  what  can  be  done  with  four  wheels 
instead.  We  have  to  deal  with  the  fraction  r\°s.  We 
may  make  it  into  four,  and  divide  it  among  the  wheels 
thus  : — 

-;%%  =  J  X  -foi  *■<■'■>  5  on  mandrel  to  drive  4  on  the 
stud,  and  on  the  same  stud,  and  coupled  to  it,  6  to 
drive  30  on  the  screw.  Of  course,  we  have,  however, 
to  multiply  the  £,  and  we  get,  say,  f#,  5V  But  the  6 
is  no  use,  and  if  we  multiply  even  by  5,  we  must  do  so 
to  the  30  as  well  as  to  the  6,  getting  -^.  We  have 
the  wheels,  but  the  150  is  still  too  big.  Let  us  go 
back  therefore,  and  try  again.  ~J  was  our  original 
fraction.  Resolve  it  now  thus,  756  X  f,  and  we  may 
use  T5„°o  y§  wheels,  which  will  probably  answer.  If 
not,  divide  all  by  2,  and  you  get  ||  i%  which 
gives  25  for  chuck,  and  20  for  screw.  Let 
us  prove  it.  As  the  25  drives  the  50,  and  the 
10  drives  the  20,  the  25  and  10  are  drivers,  and 
the  50  and  20  the  driven,  and  the  drivers  are  to  the 
driven,  as  the  pitch  of  guide  screw  is  to  that  of  screw 
to  be  cut.  Multiply  the  drivers  together  25x10  = 
250,  and  the  driven  50  X  20  =  1000. 

Then,  250  :  1000  :  :  10  :  40,  ans.,  i.e.,  a  proportion  of 
4  to  1,  which  we  know  was  to  be  the  proportion  of 
the  guide  screw,  10,  to  the  screw  desired,  40.  The 
result,  therefore  of  using  four  wheels  is  the  same  as 
that  of  using  two.  All  we  do  is  to  split  up  the  fraction 
and  re-arrange  it  anyhow,  so  long  as  we  do  not  alter 
its  value. 

Suppose  now  we  need  some  fractional  pitch,  sa) 
2j  threads  to  the  inch — 

•J^  =  '■£  which,  reduced  to  a  proper  fraction^2/ 

And  multiplying  by  5,  we  get  *£?  as  tne  wheels. 
The  only  doubt  is  whether  100  may  be  too  large  for 
the  chuck.  We  will,  at  any  rate  suppose  it  to  be  so. 
We  will,  therefore,  resolve  it,  and  use  four  wheels. 
But  I  would  observe,  that  it  is  always  better  to  use  the 
simple  than  the  compound  series,  when  it  is  possible 
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to  do  so.  V°s°  =  V  i  f-  Multiply  the  latter  by  10, 
and  we  have  5/  |§.  Multiply  the  first  denominator, 
and  the  second  numerator  by  the  same  number  5, 
which  does  not  alter  the  value  of  the  entire  fraction, 
and  we  get  |f  '  °5°,  which  we  will  suppose  satisfactory. 
Proving  it  as  before  ff  X  '5%°  =  ff|§  and  5000  . 
1250  :  :  10  :  2.^,  ans. 

I  must  not  carry  out  this  in  full  at  present,  but  I 
have  given  the  above  to  show  that  the  calculation  is 
not  so  very  abstruse  after  all,  even  where  necessity 
compels  us  to  use  stud  wheels  and  pinions,  which, 
however,  can  in  very  many  cases  be  avoided.  Coming, 
however,  to  the  practical  feature,  in  reference  to  this 
detail  of  lathe-building,  I  may  say  that  it  is  a  good 
plan  to  make  a  chuck  wheel,  with  any  convenient 
number  of  teeth,  as  a  fixture,  and  to  retain  it  as  the 
leading  or  prime  driver.  It  is  not  very  often  that  an 
amateur  will  cut  odd  pitches  ;  nor  very  often  will  the 
exact  pitch 
matter  at  all, 
as  it  will  pro- 
bably be  for 
boxes,  and  for 
connec  ting 
screws,  and 
for  coarse 
pitches  or  spi- 
ral work  for  or- 
namentation. 
A  very  good 
p  ermanen  t 
wheel  for  the 
purpose,  will 
be  one  of  50 
cogs,  and  it 
will  give  us,  without  using  stud  wheels,  nearly  all  we 
are  likely  to  need.  Our  upper  figure  will  always  be 
10,  and  multiplying  by  5  we  shall  get  this  50  mandrel 
or  chuck  wheel  ;  and  5  is  a  capital  figure  by  which 
to  multiply  also  the  denominator  ;  i.e.,  the  pitch  re- 
quired ;  as  the  wheels  advance  by  5  teeth  up  to  100, 
and  then  by  10  up  to  150.  Thus,  we  can  get  out  of 
it  a  good  many  pitches,  beginning  with  10,  which  is 
that  of  the  screw. 

t§  X   5  =  f  £  needing  a  duplicate  of  this  one  which 
is  generally  supplied. 

*_°     V     c    —    i°  *  °     v     r    —    so  1  o     w     -    5 o 

9       ^      D     45-  S       A      }     4„.  ,        A.      >     jj. 

i°yr  —  1°       LPve  —   5°      xowrso      ,  o   w  P s  o 

5      ^    D  3  0«        5      ^3   —   as'       4.      *    J    :o'      3      A   3  —  Ts 

and  '-?  +  5  =  -Jg,  and  we  can  go  on  beyond  the  10 
pitch  to  any  number  which,  when  multiplied  by  5,  will 
give  us  a  wheel  in  the  set.  We  can  in  fact  go  straight 
ahead  and  cut  any  pitches  from  2  to  20  in  whole  num- 
bers, besides  several  fractional  ones.  As  one  of  the 
latter,  e.g.,  take  2i  as  before.  We  must,  however,  in 
this  case  use  the  set  of  four  wheels  ~?  =  %°.      Now 
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we  can  multiply  5,  and  get  ^°  =  5T°  *  f  =  V  +  ?§  = 
#i  X  f  §i  all  of  which  are  in  stock,  and  we  have  the 
old  50  wheel  still  in  the  mandrel  and  its  duplicate  on 
the  screw.  To  cut  3A,  we  have  f °  =  ,y  =  VV  = 
sy°  x  I  =  y  +  §§  =  |f  X  "5%°,  the  mandrel  and 
screw  again  having  the  50  wheel. 

I  strongly  advise  therefore,  that  a  50  wheel  be 
taken  as  the  permanent  chuck  wheel,  which  indeed 
might  even  be  fixed  on  the  mandrel  pulley  itself,  as  in 
a  back-geared  lathe. 

A  20  pitch  wheel,  of  Manchester  gauge,  will  be 
2i-  inches  diameter,  which  will  be  very  suitable  as  a 
chuck  wheel. 

This  then  is  the  arrangement  which  we  have  to 
reproduce  with  sized  pulleys,  transmitting  the  motion 
with  cords  ;  and  it  may  seem  at  first  sight  next  to  im- 
possible to  get  it  right.  Such  is,  however,  not  the 
case.  In  practice,  the  ratios  are  to  be  first  worked  out 

by  measure, 
then  when  the 
pulleys  are 
roughed  out 
to  the  sizes  so 
indicated,  the 
last  touches 
are  given  by 
actual  trial  ;  a 
mere  shaving 
or  two  fre- 
quently bring- 
ing up  the 
wheel  to 
standard  size. 
We  shall  work 
by  the  diam- 
etrical measure,  as  it  is  more  usual,  than  to  use 
that  of  the  circumference,  and  it  comes  to  the  same 
thing  in  the  end,  as  we  use  it  throughout.  Here  we 
may  make  a  start  from  a  chuck  wheel  or  chuck  pulley 
of  a  given  size,  or  we  can  start  from  one  of  the  sizes  of 
the  mandrel  pulley,  always  keeping  it  for  that  purpose. 
The  radial  arm  will  now  be  discarded.  With  cords, 
it  is  not  of  much  use,  and  is  always  more  or  less  in 
the  way,  excellent  as  it  is  for  accurate  screw  cutting 
with'change  wheels.  But  if  we  substitute  an  overhead 
with  two  parallel  shafts,  we  shall  not  be  cramped  for 
room  ;  and  the  slide-rest  can  be  moved  along  to  any 
part  of  the  bed,  instead  of  having  to  be  fixed  near  the 
headstock,  to  allow  of  the  gear  wheel  coming  up  to 
that  fixed  upon  the  radial  arm. 

The  immense  advantage  of  two  parallel  shafts 
instead  of  one,  in  the  overhead,  is  very  generally  over- 
looked ;  the  majority  advertised  having  one  only. 
This  is  good  enough  for  driving  cutters,  but  for  reasons 
to  be  specified  here,  it  is  almost  useless  as  a  means  of 
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driving  the  slide-rest.  The  reason  is,  that  you  would 
need  pulleys  of  inconveniently  large  size,  in  order 
sufficiently  to  reduce  the  speed.  A  very  large  one  on 
the  slide-rest  is  specially  inconvenient.  But  in 
addition  to  this,  one  shaft  may  need  to  be  driven  very 
slowly,  and  the  other  at  a  great  speed,  as  in  using 


the  lathe  will  be  placed.  In  a  permanent  workshop 
there  is  an  advantage  in  the  latter  plan,  but  if  the  lathe 
is  likely  to  be  shifted  at  any  time,  it  is  better  that  it 
should  be  complete  in  itself,  with  overhead  mounted 
upon  pillars  of  wood  or  metal.  A  common  way  is  to 
screw  them  to  the  backboard,  in  which  case  nothing 


FIG.  43.  — DETAILS  OF  OVERHEAD  FOR  LATHE. 


revolving,  or  fly   cutters    upon   wood    in    turning    a 
spiral. 

The  lathe  builder  has  some  choice  of  detail  ;  but 
as  I  am  not  now  proposing  the  erection  of  a  gallows 
or  swing-frame,  but  of  a  shaft,  or  two  shafts,  the  first 
thing  will  be  to  find  suitable  supports,  either  fixed 
on  the  lathe  or  otherwise,  as,  for  instance,  hanging 
brackets  fixed  to  the  ceiling  or  to  the  wall,  near  which 


is  simpler  than  two  plain  iron  pillars,  with  a  flange  at 
the  bottom  to  rest  on  the  board,  and  a  bolt  and  nut 
below  to  secure  it,  like  Fig.  43,  E.  You  may  make  it 
of  inch  gas  pipe  if  you  can  get  it  ;  which  it  is  easy  to 
do,  as  it  is  cheap,  light,  and  stiff.  If  you  can  get  the 
flanges  brazed  on,  you  can  do  away  with  the  screwed 
bit  below,  and  can  attach  it  by  three  or  four  wood 
screws  passing    through    countersunk    holes   in   the 
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flange.  Let  it  be  3  feet  high.  Of  course,  you  need 
two  exactly  similar.  Now,  although  I  know  there  are 
such  castings  ready  to  hand  as  round  flanges  or 
washers  of  the  requisite  size,  I  cannot  tell  you  where 
to  get  them.  Some  of  the  big  washers  used  in  lathes 
under  the  bed  to  go  with  the  holding  down  bolts  would 
do  ;  and  there  are  similar  ones  used  by  builders,  but 
I  am  not  sure  where  they  can  be  bought.  Probably 
enquiry  at  a  foundry  would  prove  successful ;  square 
wrought  iron  ones  will  do  as  well,  of  about  f  thick 
and  3  inches  square  ;  or  a  smith  could  easily  round 
them,  or  make  them  octagon,  as  it  is  a  mere  question 
of  appearance. 

By  making  a  pattern,  if  you  are  not  in  a  desperate 
hurry,  you  can  get  them  cast  for  about  2s.,  which  of 
course  would  be  still  better,  or  if  you  go  to  the 
Britannia  Company  you  can  have  the  two  pillars,  and 
the  flattened  upper  parts,  to  be  presently  explained,  all 
cast,  and  in  the  rough — Fig.  43,  E,  representing  one  of 
these.  But  I  never  stand  on  ceremony  about  such 
things.  It  is  easy  to  use  tube,  or  rods,  or  cast  iron,  or 
wooden  pillars.  Wanting  just  such  washers,  I  have, 
before  now,  used  old  change  wheels,  knocking  off  the 
cogs  and  turning  up  the  edges,  and  of  course  they 
answered  capitally.  Again  two  flat  mahogany  pillars 
like  Fig.  43,  a  b,  mortised  into  the  backboard,  will 
look  well,  and  with  a  brace  or  two  at  v  w,  will  answer 
perfectly.  Some  makers  do  not  use  an  overhead,  but 
put  the  shaft  at  the  back,  keeping  it  quite  low.  In 
this  case  a  pair  of  wooden  supports  will  do  as  well  as 
iron  ;  but,  that  the  cords  may  never  interfere  with  the 
work,  I  should  let  the  shaft  be  at  least  1  Sin.  above 
the  level  of  the  bed.  My  own  impression  is  in  favour 
of  the  overhead  in  preference,  as  being  more  out  of 
the  way,  and  yet  more  get-at-able.  I  will  give  now  a 
drawing  or  two  to  explain  matters.  At  top  of  E  is 
shown  a  flat  part,  F,  overhanging  towards  the  front. 
This  is  to  carry  the  shaft  and  bring  it  over  the  bed  or 
nearly  so.  The  hole  at  x  is  for  a  tie-bar,  and  that  at  Y 
is  for  the  centre  screw  on  which  the  shaft  revolves. 
If  gas  tube  is  used,  this  too  must  be  a  separate  casting 
or  forging  like  D.  If  forged,  it  should  be  first  a  bit  of 
round  bar  turned  to  fit  tightly  into  the  tube,  and  then 
the  upper  part  should  be  heated,  flattened,  and  bent 
over.  The  length  will  depend  on  how  far  behind  the 
bed  the  standards  are  placed.  In  a  3  inch  lathe  this 
will  be  about  3  inches,  and  as  the  iron  is  not  bent  at 
right  angles,  the  flattened  part  may  be  four  inches 
long,  x  of  the  cast  standard  is  for  a  brace.  It  is  a 
small  boss  cast  on.  If  wood  supports  are  used,  they 
will  need  a  flanged  casting  like  C  to  take  the  centre 
screw.  It  need  not  have  the  outside  screw,  which  is 
here  meant  for  a  nut,  but  this  with  a  washer  would 
look  neat.  Screws  may  be  used  through  holes  on 
the  flange,  the  flat  part  of  which  is  to  be  placed  inside 


the  standards  as  shown.  The  centre  screws  carry 
the  first  or  main  overhead  shaft — sometimes  the  only 
one  used  ;  for  the  second,  an  independent  light  iron 
frame,  of  which  R  is  a  representation  swings  upon 
the  same  centre  screws,  or  on  round  nuts  securing 
them.  This  entire  frame  therefore,  braced,  and 
stiffened  with  its  tie-bars,  swings  freely  upon  the  screws 
or  nuts,  but  in  all  positions  the  roller  and  pulley, 
which  it  carries,  is  exquidistant  from  the  axis  of  the 
main  shaft.  Any  cord,  therefore,  uniting  the  pulleys 
of  the  two  shafts  will  remain  equally  tight,  whatever 
position  the  frame  may  take.  Two  heavy  weights 
suspended,  as  [seen  in  G,  keep  the  frame  up,  and 
tighten  a  b,  which  is  the  cord  going  down  to  the 
rest.  The  frame  R  is  shown  square  and  plain  at  y, 
but  is  generally  cast  with  a  boss  like  Q,  which  is  seen 
at  P,  p.  This  is  bored  to  fit  over  the  centre  screws 
as  explained — pulleys  M,  N  are  generally  reversed  as 
shown,  so  that  the  same  cord  will  fit  any  pair  of 
grooves.  These  are  shown  at  H,  K.  The  roller  is  for 
fluted  work  and  for  driving  any  cutter  or  drill,whichhas 
to  be  traversed  along  the  work  by  means  of  the  slide- 
rest.  The  cord  then  travels  along  the  roller.  In  best 
lathes,  this  is  capped  at  each  end  with  brass  or  gun- 
metal.  O  is  a  tie-bar.  This  figure  L,  M,  N,  O,  P,  is  the 
front  view  of  G,  so  the  arm  at  the  back  for  the  weight 
is  not  visible,  but  is  shown  again  below  at  Q. 

Iron,  1  inch  wide  and  i  thick  will  be  quite  suffi- 
cient for  the  swinging  frame  of  a  3  inch  lathe,  and 
pillars,  if  cast,  will  do  of  -J,  and  gas  pipe  of  |  bore 
would  suffice.  It  is,  however,  as  well  to  have  this 
sufficiently  strong,  and  I  said  I  inch  for  standards  3 
feet  high.  We  must  guard  against  top  heaviness,  and 
if  I  had  such  cast  on  purpose,  I  would  taper  them 
from  1  inch  below  to  5  above,  with  bosses  where  the 
braces  are  to  come. 

( To  be  continued!) 
_=$=-« 
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-GENERAL  DEFECTS- LIST  OF  STOPS  AND  THEIR 
COMBINATIONS. 

UR  organ  being  now  complete,  it  will  no 
doubt  be  useful  if  I  give  a  few  tests 
whereby  we  may  know  whether  the 
various  parts  work  satisfactorily,  together 
with  a  description  of  a  few  of  the  defects 
which  are  common  to  most  organs,  and  the  way  in 
which  such  defects  may  be  remedied. 

The  most  common  defect,  especially  in  instruments 
of  amateur  construction,  is  what  is  termed  cyphering^ 
by  which  is  meant  the  sounding  of  pipes  when  they 
should  be  silent.    This  defect  is  caused  by  an  escape 
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of  wind  into  the  pipe  from  some  illegitimate  channel, 
which  may  arise  from  many  different  causes.  Per- 
haps the  severest  test  for  this  defect  to  which  an  organ 
can  be  subjected  is  to  close  all  the  stops,  and  then 
press  down  a  series  of  full  chords  on  the  keys  through- 
out the  compass.  Should  there  be  no  sounding  of 
pipes,  the  instrument  is  probably  free  from  runnings  ; 
but  it  should  be  further  tested  by  drawing  out  the 
several  stops  one  after  the  other  and  testing  them  in- 
dividually and  collectively  by  running  up  the  keys  in 
a  series  of  major  thirds  right  through  the  compass.  If 
the  instrument  is  in  proper  tune,  the  runnings  would 
demonstrate  their  presence  by  discords  more  or  less 
pronounced.  Cyphering  may  be  caused  by  the  keys 
having  swelled  or  warped,  in  which  case  the  faulty  keys 
should  be  seen  to  and  remedied  as  hereafter  de- 
scribed. Keys  will  often  stick  in  consequence  of  damp- 
ness, and  when  the  air  again  becomes  dry  will  resume 
their  proper  working.  Dirt,  crumbs,  etc.,  dropped 
between  the  keys  will  cause  sticking,  so  be  careful  to 
keep  the  fall-board  down,  and  lock  it  when  not  in  use, 
and  look  after  the  juveniles  when  it  is  open.  A  key 
being  screwed  up  too  high,  or  not  enough,  will  also 
cause  cyphering.  Sometimes  a  sticker  will  justify  its 
name  by  sticking  in  the  hole  of  the  backfall,  and  thus 
cause  a  cyphering,  and  this  may  be  caused  by  the  wire 
getting  rusty  or  the  hole  in  the  backfall  closing  slightly 
in  consequence  of  the  contraction  of  the  wood  by 
damp.  Backfalls  occasionally  part  company  with 
their  stickers,  and,  as  hinted  above,  buttons  screwed 
too  high  or  too  low  will  cause  cyphering.  Proceeding 
onward  with  the  action  we  arrive  at  the  pull-downs, 
which,  if  rusty  or  bent,  will  cause  the  defect  referred 
to.  A  pallet  spring  may  be  too  weak,  or  be  broken, 
the  ■paWct-leather  uneven  or  wrinkled  ;  the  pallet  itself 
may  be  warped  ;  the  guidepin  bent  or  rusty ;  dust,  par- 
ticles of  fluff 'off the  leather;  chips,  oxa.ivedge  dropped 
from  a  reed  may  prevent  the  pallet  bedding  down 
properly  ; — all  these  things  alone,  or  in  combination, 
will  produce  cyphering.  We  now  arrive  at  the  sound- 
board, and  here  any  bad  workmanship  would  be  almost 
certain  to  show  itself.  If  the  channel-bars  were  badly 
joined  to  the  sound-board  table,  there  would  be  escape 
of  wind  from  one  channel  to  the  other,  which  might 
cause  cyphering,  or  at  least  an  unpleasant  hissing. 
This,  however,  is  a  defect  which  should  be  utterly  im- 
possible if  the  channel-bars  are  grooved  into  the 
table,  as  described  in  my  articles.  The  remedies  in 
all  the  above  cases  are  too  obvious  to  require  mention- 
ing ;  but  as  to  the  last,  it  might  be  well  to  suggest 
that,  when  the  offending  channel  bar  has  been  dis- 
covered, a  strip  of  linen  or  paper  should  be  carefully 
glued  all  along  the  joint.  If  the  surfaces  of  the  sliders 
or  the  table  are  not  perfectly  true,  or  if  the  grooving  for 
waste  wind  is  nor  sufficiently  deep,  cyphering  will  occur. 


These  defects  in  the  sound-board  are  most  tiresome  to 
remedy,  involving,  as  they  do,  the  entire  removal  of  all 
the  pipes,  and  of  the  sound-board  itself.  If  the  upper 
boards  are  not  screwed  tightly  down ;  and,  lastly,  to 
come  to  the  pipes  themselves,  if  they  are  so  arranged 
that  the  wind  from  the  mouth  of  one  impinges  on  the 
lip  of  the  mouth  of  another,  it  will  cause  cyphering. 
So  see  that  where  the  pipes  are  close  together  they  do 
not  occupy  the  position  referred  to. 

Faults  or  defects  in  the  pipes  have  been  very  fully 
dealt  with  in  the  Chapter  on  Voicing  ;  but  it  may  not  be 
out  of  place  if  I  hint  that  dust  is  the  root  of  a  great 
many  evils  affecting  the  speech  of  pipes,  especially 
with  reed  pipes.  It  maybe  removed  from  reeds  by 
carefully  passing  a  thin  card  between  the  tongue  and 
the  reed,  but  by  all  means  deal  tenderly  with  these 
pipes,  as  they  are  easily  ruined.  Dust  will  cause 
pipes  to  sound  shaky,  to  give  the  octave,  or  to  be 
quite  silent,  and  the  smaller  the  pipe  the  more  liable 
it  is  to  be  affected.  Change  of  temperature  will,  how- 
ever, sometimes  produce  the  same  defects,  so  it  will  be 
well  not  to  be  too  hasty  in  handling  the  pipes. 

Robbing  is  a  defect  caused  by  channels  being  too 
narrow  or  too  shallow,  or  the  pallet  holes  too  small. 
It  shows  its  presence  by  causing  the  pipes  to  sound 
weak  or  out  of  tune  when  several  stops  are  drawn,  the 
supply  of  wind  not  being  sufficient  for  so  many  pipes. 
This  is  a  structural  defect  scarcely  open  to  remedy, 
but  should  not  be  present  if  my  instructions  have  been 
adhered  to. 

As  regards  the  bellows,  change  of  temperature 
will  affect  the  supply  of  wind,  as  the  valves  will  curl 
slightly  and  the  wood  contract  in  hot  weather,  and 
thus  cause  a  waste  of  wind.  This  defect  will,  how- 
ever, generally  cure  itself  as  the  weather  becomes 
colder;  but  should  it  not  then  disappear  the  valves  must 
be  seen  to,  and  here  you  will  reap  the  benefit  of  having 
movable  panels,  which  enable  you  to  get  at  the  valves 
without  injuring  the  bellows.  Should  a  gasping  sound 
be  heard  at  the  bellows  when  the  organ  is  in  use,  it 
shows  that  the  valves  are  either  too  few  in  number  or 
too  small  to  supply  the  requisite  amount  of  wind  for 
the  pipes.  This  defect,  as  also  if  the  whole  reservoir 
is  too  small,  or  the  wind-trunk  too  small  or  too  long, 
or  the  regulators  inefficient,  will  cause  the  pipes  to 
sound  jerky  or  shaky.  Another  little  matter  which, 
however,  is  very  annoying  to  the  player,  is  the 
creaking  of  the  leather  joints  of  the  bellows  ;  but  this 
matter  can  be  quickly  rectified  by  applying  a  rag 
moistened  slightly  with  sweet  oil  to  the  offending 
joints. 

Defects  at  the  Keys. — Irregularity  in  the  height  of 
the  keys  may  be  removed  by  screwing  the  buttons  of 
the  pull-downs  in  the  direction  required  ;  thus,  to  raise 
a  key,  screw  the  button  up  ;  to  lower  the  key,  screw  the 
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button  down.  It  may  be  noted  that  temperature  affects 
the  touch  of  the  keys  as  well  as  the  tone  of  the  pipes. 
In  hot  weather  the  touch  is  more  shallow  than  in  cold 
weather,  and  may  necessitate  an  alteration  of  the 
position  of  the  buttons  of  the  pull-downs.  Sometimes 
a  key  may  be  pressed  down  without  the  pipe  sound- 
ing, in  which  case  it  is  probable  that  there  has  been  a 
breakage  or  severance  in  the  connection  of  some  por- 
tion of  the  action.  If  a  button  should  have  slipped 
off,  put  on  a  new  one  which  fits  tightly,  but  do  not  fall 
into  the  habit  of  wetting  the  buttons  when  you  put 
them  on  as  it  causes  the  wires  to  rust,  but  grease  the 
wires  with  good  tallow,  and  screw  on  the  button,  if 
necessary,  with  a  pair  of  pliers.  If  a  key  should  stick, 
owing  to  warping,  it  should  be  taken  out  and  pressed 
with  a  warm  iron  to  bring  it  straight,  but  be  careful 
not  to  force  it,  or  it  may  break  at  the  mortise.  Slight 
warpings,  or  rubbings,  may  be  remedied  by  scraping, 
blackleading,  or  chalking,  as  the  case  may  require. 
If  the  sticking  is  caused  by  a  pin  being  too  tight,  file 
the  pin  carefully,  or  slightly  enlarge  the  mortise  with  a 
rat-tail  file  ;  but  it  is  well  to  seek  for  the  cause  in  other 
directions  before  tampering  with  either  the  pins  or 
the  mortises.  See  that  the  keys  do  not  touch  either 
the  cheeks  or  the  front  beading,  and  that  the  ivory  slips 
do  not  catch  each  other ;  if  they  do,  use  a  very  fine 
glass  paper  file  to  take  a  minute  portion  off  the  edge. 

Rattling  of  the  keys  may  be  caused  by  friction 
against  each  other,  or  against  some  portion  of  the 
framing,  or  in  consequence  of  the  mortises  being  too 
large  for  the  pins.  If  the  pins  are  oval  ones,  all  that 
is  necessary  is  to  turn  them  partly  round,  but  if  they 
are  round  ones  they  must  either  be  replaced  with 
thicker  ones,  or  the  mortises  must  be  wedged.  This 
wedging  is  done  by  making  a  small  stab  with  the 
point  of  a  penknife  at  each  side  of  the  mortise  on  the 
underside  of  the  key,  and  then  gluing  in  a  tiny 
wedge  of  wood,  thus  slightly  closing  the  mortise.  A 
match  cut  wedge  shape  at  the  point  will  make  wedges 
for  several  keys,  as  the  closing  in  of  the  mortise  must 
be  very  slight.  If  keys  thump  when  pressed  sharply 
down  a  greater  thickness  of  felt  or  baize  is  required 
beneath  them. 

Weak  rollers  often  cause  defective  touch  in  con- 
sequence of  the  rollers  springing  when  the  key  is 
pressed,  so  that  the  pallet  does  not  open  till  the  key 
is  quite  down,  when  it  does  so  with  a  sudden  jerk, 
which  is  very  unpleasant.  Iron  rollers  are  not  subject 
to  this  defect.  All  iron  rollers,  or  roller  arms,  should 
be  protected  from  rust  by  being  painted  with  Bruns- 
wick black 

Faults  in  Draw-stop  Action. — The  draw-stops 
should  work  perfectly  smooth  without  any  jerk  or 
springing,  which  defect  is  caused  by  weak  rollers  or 
arms.      If  on  drawing  out  a  stop  knob  the  slider  does 


not  act,  the  probability  is  that  a  wire  connecting  one 
of  the  arms  has  dropped  out.  If  this  is  not  the  case, 
the  defect  must  be  traced  up  from  the  stop  knob  to 
the  slider  until  it  has  been  discovered.  The  screws 
in  the  stock  boards  require  to  be  tightened  or  loosened 
occasionally,  according  as  change  of  tempe  ature. 
allows  the  sliders  to  work  too  easily,  or  causes  them, 
to  run  too  hard. 

If  the  swell  shutters  close  noisily  there  is  more 
cloth  needed  on  them.  The  push-up  rod  should  be 
rubbed  with  blacklead  where  it  touches  the  shutter 
arms.  Under  ordinary  circumstances  the  swell  should 
be  kept  closed  when  not  in  use,  to  protect  the  instru- 
ment from  dust,  etc. ;  but  the  pedal  which  opens  it 
should  be  fixed  down  for  about  an  hour  before  the 
organ  is  to  be  played  upon,  so  that  all  the  pipes  may 
be  subject  to  the  same  conditions  and  temperature. 

As  very  many  amateurs  would  not  be  content  with 
the  comparatively  small  chamber  organs  which  I  have 
described,  I  now  give  a  list  of  the  stops  most 
generally  in  use,  together  with  two  specifications  of 
organs  somewhat  larger  in  size  than  those  previously 
mentioned.  In  connection  with  each  stop,  I  have 
mentioned  a  few  of  the  other  stops  with  which  it  may 
be  combined  when  playing  the  instrument. 

SlXTEEN-FEET  TONE  STOPS. 

The  largest  open  pipes  in  use  are  32  feet  speaking 
length,  and  the  largest  stopt  pipes  which  give  the 
same  note  are  16  feet  long,  but  as  these  will  only  be 
required  on  organs  of  the  largest  size,  they  need  not 
be  further  referred  to  here  ;  but  we  will  pass  on  to  the 
stops  of  16  feet  tone,  which  may  legitimately  find  a 
place  in  a  moderately  large  chamber  organ.  The  first 
ofthesetobe  mentioned  will  naturally  be  the  Open 
Diapason  of  16  feet  tone — sometimes  termed  the 
Double  Diapason — which  on  most  instruments  is  a 
pedal  stop,  but  in  large  organs  appears  on  the  manual. 
This  stop,  when  of  wood,  is  about  11  b  or  12 J  inches 
deep,  and  10  or  11  inches  wide,  the  mouth  being  cut 
up  one-third  of  the  diameter. 

The  stop  most  generally  useful  for  chamber  work 
is  the  Bourdon  or  Double  Stopt  Diapason.  The 
longest  pipe  is  8  feet  in  length,  and  sounds  the  note 
CCC,  but  the  scale  varies  greatly  according  to  the 
size  of  the  instrument,  the  circumstances  of  the 
building,  or  the  taste  of  the  builder.  For  a  large 
instrument  the  scale  is  frequently  as  large  as  that  of 
the  Double  Open  Diapason,  whilst  for  a  small  instru- 
ment they  are  made  as  little  as  4^  inches  deep  by 
3^  inches  wide.  This  stop  appears  both  on  the 
manuals  and  on  the  pedals.  The  mouth  may  be  cut 
up  from  one-third  to  one-half  the  diameter,  according 
to  circumstances.  The  lips  should  be  thick  and 
rounded  on  the  outside  edge.  In  large  wood  pipes 
the  supply  of  wind  is  regulated  by  means  of  a  disc  of 
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wood  placed  inside  the  foot  of  the  pipe,  and  revolving 
on  a  peg  which  projects  at  the  side  of  the  foot.  When 
the  disc  is  horizontal  the  hole  through  the  foot  is 
nearly  closed,  but  when  the  peg  is  turned  so  that  the 
disc  is  perpendicular,  the  pipe  receives  its  maximum 
amount  of  wind  ;  thus  it  is  possible  to  regulate  the 
supply  to  a  nicety. 

The  Violon  is  a  small  scaled  stringy-toned  stop, 
sometimes  made  straight,  sometimes  conical,  the  top 
being  slightly  wider  than  the  bottom.  The  mouth  is 
cut  up  from  one-third  to  one-half  for  large  instruments, 
but  for  small  instruments  slightly  over  one-fifth  will  be 
sufficient.  Size  of  CCC  about  6  inches  by  7  inches. 
When  of  8  feet  tone  it  is  called  the  Violoncello,  and 
the  two  combined — one  on  the  manual  and  the  other 
on  the  pedals— have  a  fine  effect  for  light  music.  The 
lips  are  cut  sharp,  and  the  pipes  are  furnished  with 
both  ears  and  beard,  as  in  sketch.  They  can  be  made 
in  paper  by  following  the  directions  given  in  the 
article  for  the  Violoncello. 

Eight- feet  Stops. 

The  pipes  previously  described  may  be  omitted 
altogether  from  a  chamber  organ,  but  no  organ 
would  be  presentable  without  8  feet  toned  stops. 
Of  these  the  chief  is  the  Open  Diapason,  which  is  the 
foundation  stop  of  all  organs,  and  is  properly  a  metal 
stop,  but  occasionally  it  is  of  wood,  especially  in  the 
lower  octave.  Most  of  the  other  stops  are  regulate  d 
in  scale  from  this  one.  The  scale  varies  according  to 
the  size  of  the  instrument,  etc.,  the  same  as  all  others, 
but  a  good  medium  scale  is  5^  or  6  inches  for  CC. 
Directions  for  voicing,  etc.,  have  already  been  given. 
Combines  well  with  Stopt  Diapason,  or  any  fluty-toned 
stop,  but  should  not  be  used  with  a  stop  of  very  reedy 
tone,  as  the  two  would  clash. 

Violin  Diapason. — This,  as  its  name  implies,  is  a 
stringy-toned  stop,  and  is  therefore  of  small  scale, 
being  at  least  two  scales  smaller  than  the  Open 
Diapason.  Mouth  cut  up  about  one-third,  and  wind 
directed  mostly  on  to  the  outside  of  the  upper  lip 
which  is  pressed  inwards  ;  edge  of  upper  lip  cut  rathei 
sharp.  This  is  a  metal  stop,  and  is  tuned  by  cutting 
out  a  tongue  near  the  top  of  the  pipe  (one  diameter 
down),  and  curling  it  backwards  with  a  pair  of  round- 
nosed  pliers,  as  described  in  my  article  on  Voicing 
and  Tuning.  Fine  nicking,  wind  hole  rather  less  than 
.  inch  for  Tenor  C.  Tone  very  reedy  and  resembling 
the  Gamba,  and  the  pipes  should  be  quick  of  speech. 
Will  combine  with  the  same  pipes  as  the  Gamba, 
described  below. 

Slopt  Diapason  and  IJeblich  Gedacltt  have  already 
been  described.  They  combine  well  with  Open 
Diapasons  and  Flutes,  having  a  very  filling  effect. 
Also  combine  with  soft  solo  stops  of  the  Oboe  and 
Clarinet  class,  and"  are  very-  useful  as  soft  solo  stops- 


Keraulophon,  which  has  also  been  previously 
described,  is  another  stringy-toned  stop,  from  four  to 
six  scales  smaller  than  the  Open  Diapason,  the 
peculiar  tone  being  obtained  by  means  of  a  sliding 
tube  on  the  top,  having  a  small  round  hole  in  it. 
Useful  as  a  solo  stop,  and  combines  with  others  of  a 
string)'  or  reedy  tone,  and  with  the  Stopt  Diapason 
and  Hohl  Flute. 

Gamba  (German). — A  metal  stop  of  small  scale, 
five  or  six  scales  less  than  Open  Diapason,  and  of 
very  reedy  and  pungent  tone.  Mouth  one-quarter 
the  circumference,  and  nearly  one-third  of  its  diameter 
in  height.  Nicking  rather  coarser  than  the  Keraulo- 
phon ;  languid  must  be  rather  high,  upper  lip  pressed 
inwards  and  cut  sharp,  as  in  Violin  Diapason.  This 
stop  is  generally  made  without  ears,  and  is  not  so  good 
in  quality  as  the  Pierced  or  Slotted  Gamba,  which  is 
similar  in  scale,  voicing,  etc.,  but  has  a  slot  cut  in  the 
upper  portion  of  the  pipe,  as  described  for  the  Violin 
Diapason.  Tone  string)-  and  penetrating,  somewhat 
resembling  the  violin.  Allow  plenty  of  wind,  and 
always  put  ears  to  the  pipes,  as  they  should  be  quick 
of  speech.  The  Gambas  combine  well  with  Stopt 
Diapason,  Lieblich  Gedacht,  Hohl  Flute  or  Stopt 
Flute.  A  good  violin  effect  can  be  obtained  by  com- 
bining it  with  open  pedal  stops. 

Viol-di-Gamba. — This  is  rather  a  difficult  stop  to 
make,  but  well  repays  the  trouble,  as  it  has  a  very 
beautiful  tone,  being  soft,  sweet,  and  stringy.  It  is  a 
metal  stop,  but  can  be  made  of  paper  by  following  the 
same  directions.  In  shape  it  originally  resembled  the 
Gemshorn,  or  Spire  Flute;  but  it  is  now  generally  made 
with  a  bell  on  the  top  of  it.  At  the  mouth,  where  it  joins 
the  foot,  it  is  the  same  diameter  as  the  Open  Diapason, 
and  it  tapers  off  upwards  to  only  one-third  that 
diameter  at  four-fifths  of  the  speaking  length.  The 
remaining  fifth  of  the  length  is  formed  by  the  bell,  or 
cone-shaped  piece,  which  spreads  out  at  the  top  to 
the  same  diameter  as  the  pipe  is  where  it  joins  the 
foot.  The  mouth  is  one-fifth  of  the  circumference) 
and  barely  one-third  of  its  diameter  in  height— some 
make  it  barely  one-quarter — upper  lip  bevelled,  but 
not  too  sharp,  and  should  slightly  overhang  the  wind- 
way.  Nicking  very  fine  and  delicate,  about  the  same 
as  the  Dulciana.  Windway  narrow  and  windhole 
small,  not  exceeding  T\  inch  at  Tenor  C,  below  which 
it  is  not  usual  to  carry  this  stop.  The  bell  part  must 
not  be  fixed  until  the  pitch  of  the  pipe  has  been  set, 
allowing  it  to  be  a  trifle  sharp  ;  then  it  may  be  fixed 
on  with  solder  if  metal,  with  glue  if  made  of  paper. 
This  stop  is  tuned  by  means  of  long,  flexible  ears  at 
each  side  of  the  mouth. 

Salicional . — A  small  scaled  stop,  4  to  6  scales  less 
than  the  Open  Diapason.  Mouth  cut  up  rather  more 
than  one-fourth.      Fine   nicking ;   upper  lip   slightly 
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sharp,  and  winding  light.     Tone  very  pleasing,  being 
slightly  reedy  and  penetrating. 

Dulciana. — Same  scale  as  Salicional,but  the  nick- 
ing is  still  finer,  and  winding  very  light.  Mouth  cut 
up  rather  more  than  one-fourth,  and  upper  lip  rather 
thick,  so  that  the  tone  produced  may  be  quiet  and 
mellow.  This  stop  has  a  great  tendency  to  hesitate, 
which  is  one  of  its  characteristics.  It  seldom  extends 
below  Tenor  C,  being  then  grooved  into  the  Stopt 
Diapason.  Sometimes  used  in  small  organs  as  a 
substitute  for  the  Open  Diapason,  especially  in  the 
swell.  Useful  for  soft,  bright  solos.  It  is  a  good 
accompaniment  for  the  Oboe,  with  which  it  produces 
a  voice-like  effect,  and  combines  well  with  Stopt  Dia- 
pason, and  stops  of  slightly  reedy  character. 

Voix  Celeste. — This  is  really  formed  by  two  Dul- 
ciana stops,  one  of  which  is  tuned  slightly  sharper 
than  the  other,  thus  producing  a  wavering  tone.  This 
stop  should  always  be  in  the  swell. 

Vox  Angelica. — The  smallest  scaled  stop  made, 
and  generally  considered  to  be  the  sweetest.  It  is  8 
to  12  scales  smaller  than  the  Open  Diapason.  Mouth 
cut  up  the  same  height  as  theSalicional ;  nicking  very 
fine  and  delicate;  upper  lip  not  too  sharp.  Tone 
exceedingly  soft  and  sweet,  but  the  pipe  is  sometimes 
made  with  a  slot  or  hole  near  the  top,  in  which  case  the 
tone  is  more  penetrating. 

Gemshom. — Has  a  conical-shaped  pipe,  one  scale 
smaller  than  the  Open  Diapason  at  the  languid  ;  but 
only  one-third  of  that  diameter  at  the  top.  Already 
described  in  articles  as  a  4-foot  stop,  in  which  form  it 
is  more  generally  used. 

Spitz  Flote,  or  Spire  Flute. — Similar  in  shape  to 
the  last,  but  the  top  is  two-thirds  of  the  diameter  at 
the  languid. 

Stopt  Flute. — Simply  a  Stopt  Diapason,  voiced 
fluty ;  generally  a  scale  or  so  smaller  than  that  stop. 

Rohr  Gedacht,  Reed  Flute,  or  Flute  a  la  Cheminee. 
—This  also  is  simply  a  Stopt  Diapason  with  a  small 
hole  bored  through  the  stopper,  or  if  metal  or  paper, 
the  cap  has  a  small  tube  in  it.  Size,  about  §  inch 
diameter  for  Tenor  C,  and  4  inches  long,  decreasing 
to  I  inch  diameter,  and  \  inch  long  on  the  smallest 
pipe.  The  mouth  of  the  pipe  is  arched,  as  described 
for  the  Lieblich  Gedacht.  The  tone  is  somewhat 
more  open  than  that  of  the  Stopt  Diapason,  but  in 
many  cases  it  is  difficult  to  tell  it  from  that  stop.  In 
scale  and  voicing  it  should  be  the  same  as  the  Open 
Diapason. 

Clarinet  Flute. — Made  the  same  as  the  previous 
stop,  but  with  the  small  tubes  or  reeds  about  twice 
the  diameter  there  described.  The  stop  sounds  very 
reedy,  and  when  a  good  one  is  a  fair  imitation  of  the 
clarinet ;  but  it  is  very  difficult  to  secure  this  imitative 
effect  throughout  the  compass,  or  to  get  an  even  tone. 


Harmonic  Flute. — This,  in  common  with  all  har- 
monic stops,  has  pipes  twice  the  ordinary  length. 
Thus,  to  secure  an  8-feet  tone  we  require  a  16-feet 
pipe.  The  pitch  and  tone  are  obtained  by  the  pipes 
being  overblown,  and  this  is  aided  by  boring  small 
holes  near  the  centre  of  the  body  of  the  pipe.  These 
holes  may  be  nearly  -^  inch  diameter,  and  vary  in 
number  according  to  the  length  of  the  pipe  ;  thus,  for 
Tenor  C  octave  we  should  require  three  holes  in  each 
pipe ;  in  middle  C  octave,  two  holes  ;  and  all  above 
that,  one  hole.  The  mouth  should  be  about  one-fifth 
of  the  circumference  and  one-quarter  of  the  diameter 
in  height.  Upper  lip  cut  very  arched,  and  a  liberal 
supply  of  wind  allowed  to  secure  the  overblown  note. 
This  stop  is  very  successful  in  paper,  and  as  a  4-feet 
stop  with  pipes  two  or  three  scales  smaller  than  the 
Open  Diapason,  a  beautiful  silvery  quality  of  tone  is 
produced  in  the  upper  octaves.  It  is,  perhaps,  almost 
needless  to  say  that  the  Flutes  combine  with  both 
Open  and  Stopt  Diapasons,  and  also  with  the  2-feet 
stops. 

Clarabella. — A  wood  stop  of  open  pipes,  of  the 
same  scale  as  the  Stopt  Diapason  of  the  same  length. 
Height  of  mouth,  barely  one-fourth  of  the  diameter. 
The  block  to  be  a  straight  one,  similar  to  that  shown 
for  the  Open  Diapason  in  page  85  (Fig.  27)  of 
Vol.  II.  Nicking  rather  fine.  Rarely  extends  below 
Tenor  C,  the  Stopt  Diapason  forming  the  bass.  Very 
useful  for  solo  work,  and  where  soft  combinations  are 
required. 

The  remainder  of  the  stops  and  the  promised 
specifications,  I  am  compelled  to  leave  for  another 
brief  Chapter. 

{To  be  continued!)     \j^y<  jj/ 

HOW  TO  CONSTRUCT  A  COMPOUND 
MICROSCOPE. 

By  RICHARD  THOMPSON. 


-THE  FINE  ADJUSTMENT  AND  STAGE. 
HE  last  chapter  closed  with  the  fine 
adjustment  still  incomplete,  so,  resuming 
our  task,  we  must  now  concern  our- 
selves with  the  lower  guide  for  the 
same. 
This,  you  will  observe,  is  cast  from  the  pattern 
(Fig.  1 5).  Commence  by  bedding  its  lower  end  almost 
up  to  the  shoulder  firmly  into  a  wood  chuck,  and  turn 
it  carefully  to  a  good  fit  in  the  transverse  arm,  the 
shoulder  being  hollowed  a  little  as  usual,  then,  after 
trueing  up  the  end  at  i  inch  from  the  shoulder,  prepare 
a  boring  gauge  thus :  Cut  out  a  piece  of  zinc  or  brass 
3  inches  long  and  i£  inches  wide,  file  one  side  true 
and  each  end  square  with  the  same  ;  now  set  off 
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i-rj  inch  from  one  end,  and  square  a  line  across  at 
this  point ;  next,  gauge  a  line  along  the  centre,  and 
£  inch  on  each  side  this  latter,  two  other  lines  ;  then, 
having  filed  the  plate  to  these,  the  result  will  be  a 
gauge  1  inch  wide,  with  a  stop  or  shoulder  1  Vj  inches 
from  the  end.  This  done,  produce  by  similar  means 
another  gauge  ij  inches  wide,  with  the  stop  j\  inch 
from  the  opposite  end.  With  this  latter  gauge  we 
may  resume  operations  at  the  lathe,  and  bore  the 
upper  end  of  the  guide  to  fit  it,  until  the  stop  bears  on 
the  end,  after  which  £  inch  beyond  this  will  be  bored 
to  the  inch  gauge,  and  the  corner  rounded  off,  as 
shown  in  Fig.  60.  As  there  still  remains  £  inch  or  so 
at  the  bottom,  this  must  be  carefully  bored  to  the 
same  gauge  as  you  used  in  boring  the  upper  guide  ; 
lastly,  the  upper  edge  must  be  countersunk  as  shown. 
The  boring  concluded,  the  next  thing  will  be  to  fit 
it  on  the  short  mandrel,  and  true  up  the  lower  end 
at  |  inch  from  the  shoulder,  then  having  sharpened 
your  tools,  turn  the  remainder  of  the  exterior  to  the 
outline  in  the  figure,  concluding  by  milling  the  edges 
as  in  Fig.  1.  The  method  of  mounting  and  using  this 
tool  is  illustrated  in  Figs.  73  and  74.  As  this  last 
operation  will  be  certain  to  burr  over  the  edge  of  the 
shoulder,  this  part  must  be  carefully  retouched. 
Supposing  the  surface  to  be  left  quite  smooth  and  free 
from  "  utters,"  remove  the  guide  from  the  mandrel, 
and  attach  it  to  the  transverse  arm,  proceeding  on  the 
same  lines  as  directed  in  fitting  the  body  tube,  except 
that  in  the  present  case  a  5  inch  bolt  will  be  needed, 
and  the  screws,  when  fitted,  will  be  marked  with  a 
cross  or  crosses,  as  the  case  may  be.  When  all  this 
has  been  finished  with  the  same  nicety  as  the  body 
tube,  scribe  the  guide  on  each  side  of  the  recess  in  the 
arm,  then  remove  the  bolt,  put  the  brass  screws  safely 
away,  and  securing  the  guide  in  the  vice,  file  it  very 
carefully  within  the  lines  to  another  line  gauged  i  inch 
from  the  top. 

After  this,  we  have  to  provide  a  fulcrum  for  the 
lever  by  fitting  a  thin  piece  of  steel  in  a  saw-cut  made 
in  the  upper  edge  of  the  guide.  To  set  off  this  saw- 
cut  it  will  be  necessary  to  reduce  the  end  of  the  gauge 
(Fig.  62)  back  to  the  line  C  D,  and  lay  it  on  the  end 
of  the  guide  with  the  parallel  part  resting  in  the 
groove  you  have  just  made,  then  a  line  scribed  on 
the  guide  across  the  end  of  the  gauge  will  indicate  the 
exact  position  of  the  saw-cut.  Beginning  by  filing  a 
slight  notch  at  each  side  with  the  edge  of  a  smooth 
half-round  file,  make  a  saw-cut  T35  inch  deep,  then 
prepare  a  parallel  piece  of  steel  T%  wide  to  fit  it  (a 
piece  of  saw-blade  will  serve  admirably),  rounding 
and  polishing  its  upper  edge  and  securing  it  in  posi- 
tion by  soldering  it  on  the  inside,  the  projecting  ends 
being  afterwards  cleaned  off  with  a  smooth  file. 

We  are  now  prepared  to  fit  up  the  lever  shown  in 


elevation  (Fig.  60),  and  also  bottom  upwards  (Fig.  61). 
First,  take  a  piece  of  hard  wood  about  six  inches  long 
and  1  t>  inches  square,  and  having  turned  it  to  fit  the 
ring  rather  tightly  against  a  true  and  square  shoulder 
T55-  inch  from  the  end,  fix  the  wood  in  the  vice,  press 
the  ring  firmly  down  on  the  shoulder,  and  file  the 
little  projections  level  with  the  end  of  the  wood  ;  this 
latter  being  also  supposed  to  have  been  turned  true 
and  square.  Turning  again  to  the  template  (Fig.  62), 
reduce  the  circular  part  to  the  same  diameter  as  the 
ring,  and  laying  it  evenly  on  the  underside  of  the 
lever,  with  the  parallel  part  overlapping  the  arm 
equally  on  each  side,  scribe  the  arm  through  the 
hole  at  E,  then  draw  a  line  across  the  end  to  deter- 
mine the  position  of  the  groove  to  receive  the  fulcrum 
already  fitted  to  the  guide.  Reducing  the  template 
still  further  by  cutting  it  through  the  centre  of  the 
circle  at  right  angles  to  A  B,  replace  the  ring  on  the 
piece  of  wood,  and  scribe  a  line  on  each  projection 
across  the  end  of  the  template,  which  must  be  held 
meanwhile  with  the  hole  at  E,  exactly  over  a  centre 
dot  made  on  the  mark  previously  scribed  at  this 
point.  These  lines  will  denote  the  centres  which  you 
must  be  mindful  to  preserve  as  the  highest  points 
while  they  are  being  carefully  rounded  to  the  proper 
form.  To  admit  of  their  being  filed  on  the  mandrel, 
it  will  be  necessary  to  turn  f  inch  off  the  end  ;  after 
which  the  curves  must  be  polished  to  ensure  them 
working  smoothly  under  the  pressure  of  the  spring. 
Having  turned  the  shoulder  of  the  mandrel  to  \  inch 
from  the  end,  the  next  business  will  be  to  file  the 
groove  for  the  fulcrum  on  the  underside  of  the  ring 
until  the  bottom  is  level  with  the  end  of  the  mandrel, 
using  the  edge  of  a  smooth  half-round  file  for  the 
purpose,  and  finishing  with  the  dead  smooth.  Now 
set  off  the  groove  for  the  axis  of  the  nut  by  squaring 
lines  Vu  inch  on  each  side  the  centre  dot  on  the  arm  ; 
next  set  off  the  oblong  hole  equally  around  the 
dot,  y's  inch  long  and  \  inch  wide,  to  receive  the  nut, 
and  after  drilling  a  \  inch  hole  in  the  centre,  finish  it 
neatly  to  the  lines,  then  with  a  small  rat-tail  file  pro- 
duce the  groove  across  the  arm,  as  seen  in  Fig.  64, 
a  little  wider  than  the  axis,  so  as  to  give  full  play  to 
the  nut  as  in  Fig.  67.  The  lever  finished,  next  on  our 
programme  stands  the  milled  head  and  screw  for 
imparting  motion  to  the  same.  First,  provide  a  steel 
screw  1  inch  from  point  to  shoulder,  the  head  £  inch 
high,  and  screwed  the  full  length.  To  make  the  nut, 
a  plan  and  side  view  of  which  is  shown  full  size  in 
Fig.  63,  you  require  a  piece  of  steel,  say  4  inches 
long,  T^  inches  wide  and  T35  inch  thick.  When  assured 
that  the  piece  has  been  softened  after  forging,  com- 
mence by  filing  the  edge  for  about  an  inch  from  one 
end,  then  set  out  the  nut  from  this  edge,  and  having 
drilled  a  suitable  hole,  tap  it  to  fit  the  screw  freely, 
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and  file  it  true  and  square  to  the  lines  ;  after  which, 
its  extra  length  serving  as  a  handle,  proceed  to  round 
off  the  corners  of  each  axis,  steadying  the  end  in  a 
groove  cut  in  a  piece  of  wood,  until  they  are  as  nearly 
circular  as  possible.  When  this  is  obtained,  cut  it  off, 
and  prepare  another  nut  of  brass  (shown  in  Fig.  60) 
on  the  end  of  the  screw,  to  prevent  its  being  with- 
drawn through  the  steel  nut.  It  is  \  inch  square  ;  and 
after  being  tapped  for  the  screw,  the  hole  must  be 
filled  with  a  piece  of  potato,  to  prevent  the  solder 
running  within  it,  while  a  thin  piece  of  brass  is  sol- 
dered on  one  side,  so  that  it  can  be  locked  on  the  end 
of  the  screw. 

Now  take  the  casting  for  the  milled  head  from  the 
pattern  (Fig.  19)  ;  centre  it  as  true  as  possible,  fix  a 
carrier  on  the  square  end,  and  turn  the  head  square 
across,  milling  it  at  the  finish  ;  then  turn  the  shank  of 
the  form  shown  in  section  (Fig.  60),  and  make  a  deep 
cut  with  the  parting  tool  %  inch  below  the  milled  edge, 


FIG.  65. — LIAGRAM    OF   rAPER    GUIDE   USED    IN    MAKING 
SPIRAL   SPRING. 

using  a  strip  of  wood  of  that  width  to  indicate  the 
exact  position  of  the  base  ;  next,  cut  off  the  square 
end  with  a  hacksaw,  and  prepare  a  chuck,  the  wood 
not  less  than  1  \  inches  thick  ;  in  this  bore  a  hole,  %  inch 
diameter,  quite  through,  also  a  recess  to  receive  the 
milled  head,  which,  if  a  good  fit,  and  let  in  flush,  will 
hold  without  further  resistance. 

The  head  being  thus  bedded  in  the  chuck  with  the 
shank  projecting,  the  end  of  the  latter  must  be  turned 
slightly  hollow,  and  a  centre  turned  in  the  same  with 
the  proper  tool.  When  this  is  done,  drill  a  hole 
-,55  inch  deep  to  tap  for  the  screw,  being  caieful  to 
mark  the  drill  at  that  distance  from  the  lip  as  a  guide 
to  the  proper  depth,  after  which  you  may  remove  it 
from  the  chuck  with  a  hard  wood  pin  driven  from  the 
back  ;  be  as  gentle  as  you  can  in  the  matter,  as  we 
wish  to  ensure  the  head  fitting  equally  well  when 
reversed,  in  which  position  it  must  now  be  secured  by 
widening  the  hole  at  the  back  of  the  recess  to  fit  the 
shank,  then  after  turning  the  face,  centre  as  before, 
and  drill  a  Vs  inch  hole  f  inch  deep  ;  next,  tap  this 
hole  with  the  \  inch  tap,  also  the  hale  beyond  it,  to  fit 


the  screw,  the  head  of  which  must  now  be  reduced,  so 
that  it  will  just  pass  within  the  \  inch  thread,  and 
bear  firmly  on  its  shoulder.  Leaving  it  still  in  the 
chuck,  prepare  a  \  inch  brass  stud  to  fit  tightly  above 
the  steel  screw,  previously  interposing  a  very  thin, 


FIG.    (6.— SECTION    OF    DOLT   AND    FERRULE    FOR    SECURING 
SPIRAL  SPRING. 

circular  piece  of  brass  between  them.  When  this  has 
been  screwed  home,  replace  it  in  the  lathe,  and  cut 
off  the  stud  5  inch  above  the  face,  then,  to  remove  it, 
make  a  saw  cut  across  the  centre,  and  after  with- 
drawing it,  deepen  the  groove  to  T35  inch,  and  wind  it 
in  again  with  the  screwdriver,  ground  nice  and  thin 
at  the  point  to  avoid  slipping.  It  now  only  remains  to 
fill  the  groove  with  a  piece  of  hard  wood  to  lessen  the 
chance  of  the  tool  jarring  in  passing  over  it,  then 
finish  the  whole  to  the  outline  in  the  illustration. 

What  we  next  require  is  a  piece  of  brass  tube, 
j  inch  outside  diameter,  and  i\  inches  long,  screwed 
at  one  end  to  fit  the  objectives  sent  out  by  English 
opticians.  This  screw  is  \  inch  diameter,  the  pitch  is 
thirty-six  threads  to  the  inch,  and  it  is  known  as  the 
standard  screw  of  the  Royal  Microscopical  Society. 
As  we  hope  to  purchase  this  piece  of  tube  from  the 
makers,  cut  ready  to  hand,  its  cost  not  exceeding  a 
shilling,  perhaps  less,  I  am  reminded  that*  we  must 
now  decide  on  the  purchase  of  an  objective  from  some 
optician  of  eminence  in  his  profession,  so  as  to  be 
certain  of  the  screw  in  the  tube  being  correctly  cut. 

As  space  will  not  permit  us  lingering  here  to  dis- 
cuss the  merits  and  prices  of  objectives  by  the  dif- 


FIG.     67.  — DIAGRAM    SHOWING    LEVER    RESTING   ON    STOP 
AFFIXED   TO  LOWEK   GUIDE. 

ferent  makers  (whose  addresses,  I  may  remaik,  may 
be  found  in  the  advertising  pages  of  "Science  Gossip," 
or  the  "  English  Mechanic  "),  I  have  decided  on  limit- 
ing myself,  as  heretofore,  to  the  mention  of  those 
tradesmen  only  of  whose  productions  I  have  had 
personal  experience.  I  may  therefore  at  once  state 
that  the  objectives  I  use  consist  of  a  1  inch  of  20° 
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angular  aperture,  by  Messrs. 
Swift  and  Son,  of  Si,  Totten- 
ham Court  Road,  which  cost 
£i,  and  a  $  inch  of  So0,  by 
Mr.   Collins,   of   157,    Great 
Portland  Street,  which  cost 
£1  17s.  6d.    With  the  "A" 
eye-piece  the  1  in.  objective  magnifies 
50,   and  the   \  inch  200  diameters. 
Of  course,  the  same  makers  produce 
objectives  of  a  superior  quality  at  a 
corresponding  increase  of  price  ;  the 
best  inch  costing  £1  13s.,   but  the 
optical  performance  of  those  I  have 
mentioned   is    excellent,    when   the 
price  is  considered,  and  I  can  con- 
fidently recommend  them   as  being 
well  worth  the  outlay. 

As  you  will  be  certain  to  derive 
most  pleasure  from  the  use  of  the 
low  power  at  first,  perhaps  it  would 
be  advisable  to  content  yourself  with  the  inch  objective 
for  the  present,  reserving  the  acquisition  of  the  higher 
power  until  you  have  gained  some  experience  in  the 
use  of  the  instrument,  and  desire  a  deeper  insight  into 
nature's  secrets. 

Sometimes  objectives  may  be  met  with  second- 
hand, but  unless  you  can  exercise  some  judgment  in 
the  matter,  I  should  not  advise  you  to  adopt  that 
course.  Neither  would  I  have  you  speculate  in  what 
are  known   as    , 1 


FIG.  63. — TEMPLATE  USED  IN  SECURING  BODY-TUBE 
CENTRAL  WITH  THE  STAGE. 


FIG.  69. — PLAN  OF  UNDER  SIDE  OF 
STAGE. 


separating  ob- 
jectives, the 
fronts  of  which 
are  made  to 
unscrew  for  a 
lower  power  ; 
these  are  ob- 
jectionable on 
account  of  the 
dust,  which  is 
certain  to  ac- 
cumulate in 
the  interior, 
and  the  con- 
tinued neces- 
sity for  wiping 
them  will, 
after  a  time, 
most  assuredly 
interfere  with 
their  working 
qualities. 

Acting      on 
this    piece    of 


JO.— ELEVATION    OF    FRONT    OF 
STAGE,  SHOWING  SLIDE. 

Half  full  size. 


FIG.  71. — END  SECTION  OF   GUIDE 
USED  IN  BEVELLING  END  PIECE. 


FIG.   74. — DIAGRAM   ILLUSTRATING  POSITION   OF  MILLING  TOOL. 


disinterested  counsel,  we 
may  assume  this  point 
settled,  and  on  receipt  of  the 
piece  of  tube,  the  first  step 
will  be  to  bore  the  casting 
from  the  pattern,  Fig.  17,  to 
fit  the  tube,  and  then  to  fix  it 
in  position  at  if  inch  from  the 
screwed  end  of  the  tube  by  means 
of  four  small  steel  screws  with 
conical  heads,  being  mindful  to  sink 
the  heads  deep  enough  to  clear  the 
turning  tools  in  the  next  operation, 
viz.,  fitting  the  tube  on  a  mandrel, 
and  turning  the  casting  to  the  form 
shown  in  Fig.  60.  This  done,  the 
tube  must  now  be  most  carefully 
turned  for  a  distance  of  i  inch  from 
each  end,  to  fit  the  corresponding 
guides,  in  which  they  are  to  slide. 
As  this  is  a  very  delicate  operation, 
I  must  entreat  you  to  be  very  patient  over  it,  lest 
you  should  inadvertently  make  them  too  easy,  taking 
very  light  cuts  with  a  sharp  tool,  with  frequent  trials 
between,  until  you  find  they  will  slide  somewhat 
stiffly  in  their  respective  guides  ;  any  little  obstruction 
being  removed  as  usual,  through  the  medium  of 
oilstone  powder  and  oil.  There  is  another  thing 
here  I  must  warn  you  against,  namely,  not  to  interfere 
with  the  end  of  the  tube  against  which  the  shoulder 

of  the  objec- 
tive abuts,  as 
this  will  have 
been  turned  in 
the  optician's 
lathe  at  the 
same  opera- 
tion as  the 
cutting  of  the 
screw. 

Having  suc- 
ceeded in  this 
latterbusiness, 
we  will  next 
concern  our- 
selves with 
making  the 
spiral  spring. 
First,  we  re- 
quire a  man- 
drel of  beech, 
about  6  in. 
long,  and  i\ 
inches  square, 
turned  at  one 
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72.— SPRING  CLIP  FOR  HOLDING  THE  OBJECT. 

A,  Sectional  Elevation.     B,  Plan. 
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FIG.  73. — PLAN  OF  MILLING  TOOL. 
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end  to  f  inch  diameter,  and  tapering  from  this  to  I  inch 
diameter  at  3  inches  from  the  end.  Now,  fix  the 
square  part  in  the  vice  and  make  a  saw-cut  with  a 
tenon  saw  \  inch  deep  across  the  circular  end,  next, 
make  a  drawing  as  in  Fig.  65,  on  a  piece  of  soft  white 
paper,  cut  it  neatly  to  the  outline  and  gum  it  round 
the  mandrel  with  the  notch  at  a,  on  the  drawing,  over 
one  end  at  the  bottom  of  the  saw-cut.  The  material 
for  the  spring  is  a  12  inch  length  of  silver  steel  wire, 
No.  45,  Stubb's  steel  wire  gauge.  The  price,  accord- 
ing to  Mr.  Cohen's  catalogue,  is  2d.  After  bending 
£  inch  at  one  end  at  right  angles,  drive  it  downwards 
to  the  bottom  of  the  saw-cut,  the  mandrel  being  held 
in  the  vice,  and  the  angle  of  the  wire  in  the  notch  of 
the  paper,  then  holding  the  free  end  in  the  hand-vice, 
commence  winding  it  round  the  mandrel,  keeping 
exactly  on  the  lines  until  the  whole  of  the  wire  is 
taken  up,  when,  on  removing  it  from  the  mandrel,  the 
spring  will  open  a  little,  how  far,  will  depend  on  its 
hardness,  but  it  is  probable  that  the  narrow  end  will 
fit  within  the  upper  guide,  and  the  wider  end  pass 
over  the  collar  on  the  tube  and  bear  on  its  flange ;  if  it 
binds  itself  in  any  way  when  you  place  it  in  position, 
such  defect  may  be  easily  remedied  with  a  pair  of 
round  nose  pliers.  When  quite  satisfied  of  its  correct 
form,  it  may  be  tempered  by  holding  it  about  6  inches 
above  a  clear  smith's  fire,  stimulated  by  a  gentle 
blast,  on  a  piece  of  i  inch  square  iron,  so  that  on  turn- 
ing the  latter  round  in  the  hand  the  spring  will  turn 
with  it,  until  it  appears  to  be  equally  heated  slightly 
beyond  a  blood  red,  then  cooling  it  in  raw  linseed  oil, 
afterwards  holding  and  turning  it  over  the  fire  a 
second  time  till  the  oil  bursts  into  flame,  when  it  must 
be  immediately  plunged  into  cold  water.  I  have 
frequently  made  springs  of  this  material  in  the  same 
manner,  and  invariably  succeeded  in  tempering  them 
to  a  nicety,  but  it  is  well  to  remind  you  that  they  will 
not  bear  softening  and  retempering,  at  least  such  has 
been  my  experience.  I  would  have  you,  therefore,  be 
watchful  to  see  that  the  spring  is  of  the  proper  form 
and  material  before  heating  it,  then  to  carry  out  these 
instructions  to  the  letter,  and  there  is  little  to  fear  on 
the  score  of  success. 

When  the  spring  is  finished  and  the  hole  drilled 
in  the  transverse  arm  to  fit  the  screw  of  the  fine 
adjustment,  we  may  proceed  to  put  the  whole  of  the 
letter  together.  With  the  transverse  arm  secured 
bottom  upwards,  by  the  cross-piece  in  the  vice  and 
the  spring  placed  over  the  tube,  we  shall  have  to 
exert  a  certain  amount  of  force  in  order  to  bring 
it  into  position  with  the  body-tube.  To  effect  this, 
we  require  a  %  inch  bolt,  §  inches  long,  passing 
through  a  hole  in  a  piece  of  wood  turned  to  fit  the 
screwed  end  of  the  short  tube,  and  a  little  less  in 
diameter  beyond  the  shoulder  than  the  outside  of  the 


tube,  to  admit  of  the  lower  guide  passing  over  it. 
The  arrangement  will  be  better  understood  by  refer- 
ence to  Fig.  66,  which  is  drawn  full  size.  The 
screwed  end  of  the  bolt  passes  through  a  piece  of 
wood  £  inch  thick,  laid  on  the  upper  end  of  the 
body-tube.  Thus  adjusted,  the  tube  must  be  drawn 
inward  until  the  lower  edge  of  the  flange  is  T'5  inch 
beyond  the  bottom  of  the  recess,  or,  in  other  words 
TV  inch  higher  than  the  position  indicated  in  Fig.  60. 

Now  place  the  lever  over  the  tube  and  lay  the  nut 
in  position  ;  next  wind  in  the  screw  until  its  point 
projects  through  the  nut  about  j  inch,  and  fix  the 
lower  guide  to  the  arm  ;  then,  on  removing  the  bolt, 
the  spring  will  cause  the  lever  to  adjust  itself  on  the 
fulcrum,  and  supposing  the  tube  is  free  to  move  in 
the  guides  its  flange  will  be  firmly  held  by  the 
pressure  of  the  spring,  in  contact  with  the  lever  below, 
that  the  smallest  fraction  of  a  turn  of  the  screw  will 
move  the  screw  up  or  down,  as  the  case  may  be. 

Assuming  that  the  diameter  of  the  screw  cor- 
responds to  No.  9,  B.  W.  G.,  and  has  been  purchased 
as  suggested,  from  Mr.  Lovegrove,  it  may  with  reason 
be  said  to  resemble  one  now  before  me  from  the 
same  source,  having  thirty-five  threads  to  the  inch  ; 
now,  as  the  centre  of  the  screw  is  three  times  the  dis- 
tance from  the  highest  point  of  the  projections  on  the 
lever,  than  it  is  from  the  latter  point  to  the  fulcrum,  it 
follows,  that  roughly  speaking,  one  turn  of  the  milled 
head  will  move  the  tube  carrying  the  objective  a  trifle 


less  than 


inch  ;  the  whole  range  of  movement 


being  but  TV   inch,   and  to   move   it   that   distance 
requires  at  least  six  turns. 

Now,  be  it  observed  that  in  lowering  the  lever 
there  is  a  probability  of  unwinding  the  screw  out  of 
the  nut  entirely  ;  to  avert  this  danger  a  lock-nut  is 
screwed  on  the  lower  end,  but  if  the  observer  should 
rashly  turn  the  screw  after  the  lock-nut  is  in  contact 
with  the  upper  one,  the  chances  are  that  the  two  nuts 
will  jam  each  other.  To  prevent  this,  lower  the  lever 
till  the  nuts  touch  each  other,  then  give  the  head 
nearly  a  whole  turn  upwards,  and  proceed  to  fit  a  piece 
of  brass  about  I  inch  wide  and  ^  inch  thick,  above  the 
shoulder  of  the  lower  guide  in  the  position  shown  full 
size,  Fig.  67.  It  will  be  best  to  have  the  piece  -^  inch 
high  to  commence  with,  and  if  you  find  any  difficulty 
in  fitting  the  same,  you  can  easily  remove  the  guide 
by  means  of  the  ?  inch  bolt,  being  mindful,  of  course, 
not  to  unscrew  the  latter  while  the  guide  is  absent. 
Where  fitted  to  the  guide,  the  same  must  be  replaced 
in  order  to  adjust  the  height  of  the  stop,  the  upper 
end  of  which  must  be  gradually  reduced,  so  that  the 
lever  shall  finally  rest  on  the  stop  when  the  screw 
requires  a  full  half  turn  before  the  nuts  are  in  contact. 
So  soon  as  the  lever  touches  the  stop  the  screw  will 
be  free  to  turn  quite  easily,  a  circumstance  sufficient 
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in  itself  to  warn  the  observer  of  the  necessity  for 
reversing  the  screw  before  'attempting  further  adjust- 
ment. Supposing  all  this  has  been  carefully  followed, 
and  that  you  have  succeeded  in  producing  a  steady, 
smooth  movement  of  the  tube  through  the  guides,  we 
may  reasonably  assume  that  the  fine  adjustment  is 
all  that  an  amateur  can  desire,  the  slowness  of  the 
movement  being  ample  for  focussing  much  higher 
powers  than  the  two  I  mentioned,  which,  it  may  be 
added,  are  the  powers  usually  supplied  with  new 
instruments. 

The  next  to  claim  attention  is  the  casting  for  the 
stage.  Begin  by  levelling  the  upper  face  quite  true  to 
the  surface-plate.  As  a  similar  operation  to  this  has 
been  previously  described  in  speaking  of  the  trans- 
verse arm,  we  will  pass  on  without  further  comment, 
and  divide  it  into  two  equal  parts  by  a  faint  line  scribed 
on  the  true  surface  from  front  to  back,  then,  parallel  to 
this  centre  line,  set  off  lines  along  each  side,  allowing 
just  sufficient  to  clean  up.  When  the  sides  have  been 
filed  to  these,  the  front  may  be  filed  square  with  one 
of  the  sides,  say,  the  right  one.  This  done,  leaving 
the  back  edge  for  the  present,  we  turn  to  the  part  by 
which  it  is  connected  to  the  trunnion-block  ;  we  will 
term  this  the  "knee,"  and  proceed  to  file  it  true  and 
square  with  the  face,  and  also  square  with  the  right 
side.  Now  continue  the  centreline  on  the  face  down- 
wards over  the  knee,  and  A  inch  on  each  side  this  set 
off  the  centres  of  the  holes  for  the  screws  at  A  inch 
from  the  bottom  edge.  Having  drilled  the  holes  for 
the  larger  screws,  the  next  step  to  take  is  to  fit  it  on 
the  trunnion-block  as  shown  in  Fig.  I,  using  a  little  red 
marking  on  the  knee,  and  carefully  levelling  its  seat 
on  the  block  until  it  appears  to  bear  fairly  well  on  the 
latter ;  after  this  a  centre  line  must  be  scribed  on  the 
block,  and  over  this  line  the  corresponding  one 
on  the  knee  must  be  held  while  one  of  the  holes  is 
scribed  through  on  the  block,  when  it  must  be  drilled 
and  fitted  with  a  steel  screw,  and  the  stage  secured 
with  this  one  screw  for  the  present,  the  fitting  of  the 
remaining  screw  being  reserved  until  the  face  of  the 
stage  has  been  tried  to  see  if  it  is  at  right  angles  to 
the  body-tube.  To  determine  this  point,  it  will  now 
be  imperative  to  remove  the  whole  of  the  fine  adjust- 
ment, with  the  exception  of  the  upper  guide,  and, 
leaving  the  body-tube  attached  to  the  arm,  put  the 
whole  of  the  instrument,  as  far  as  completed,  properly 
together.  Now  turn  the  long  mandrel  to  f§  inch 
diameter,  a  distance  of  4  inches  from  the  end  where 
the  iron  centre  projects  £  inch  beyond  the  wood,  and 
ease  the  remainder  so  that  it  will  slide  smoothly  within 
the  body-tube.  At  5^  inches  above  the  shoulder  you 
have  just  turned  on  the  mandrel,  fix  a  stout  screw  to 
do  duty  as  a  collar  during  the  rotation  of  the  mandrel. 
We  next  require  a  trammel  to  fit  the  iron  centre,  made 


of  a  piece  of  wood  4  inches  long,  I A  inches  wide,  and 
§  inch  thick  ;  the  hole  for  the  centre  is  bored  1  inch 
from  one  end,  just  of  sufficient  tightness  to  admit  of 
its  being  pressed  on  by  hand,  then,  at  if  inch  from  the 
centre,  bore  a  hole  for  a  small  quill  for  a  pointer  to 
project  A  inch  below  the  face  of  the  wood  and  having 
a  moderately  sharp  point.  When  this  is  ready,  slide 
the  mandrel  down  the  body-tube,  and  slip  the  trammel 
over  the  centre,  then  carefully  lower  the  body  until 
the  pointer  nearly  touches  the  face  of  the  stage,  and, 
bringing  it  over  to  the  horizontal  position,  clamp  it 
there  with  the  handle  at  B,  Fig.  1  ;  next,  holding  the 
mandrel  at  the  upper  end,  keep  the  screw  in  contact 
with  the  end  of  the  tube,  and  move  the  pointer  by  half 
turns  from  one  side  of  the  stage  round  to  the  other, 
then  mark  the  remaining  hole  in  the  knee  for  the 
screw,  when  the  pointer  indicates  by  the  sound  it  emits 
that  it  touches  equally  on  the  face  at  each  side  of  the 
stage.  In  order  to  fit  this  second  screw,  the  coarse 
adjustment  and  stem  must  be  removed  from  the 
trunnion-block,  then,  after  drilling  and  tapping  the 
hole,  remove  one  of  the  caps  so  as  to  get  rid  of  any 
stray  chips  or  dust  which  may  have  lodged  in  the  in- 
terior. Having  screwed  the  stage  firmly  to  the  block, 
put  the  instrument  together  again  as  before,  and,  after 
easing  the  screw  at  the  top  of  the  stem,  proceed  to 
adjust  the  transverse]  arm  to  its  proper  position, 
tightening  the  screw  again,  when,  on  rotating  the 
mandrel,  the  pointer  shows  itself  to  be  equidistant  from 
the  edge  at  each  side  of  the  stage,  and  consequently 
the  centre  of  the  body-tube  coincides  now  with  the 
centre  of  the  stage  in  one  direction,  viz.,  looking  from 
the  front. 

After  clamping  the  arm  to  the  stem,  and  further 
testing  it  with  the  trammel  to  see  if  it  has  moved  from 
its  true  position  in  doing  so,  it  will  be  advisable  to  halt 
here,  and  make  a  template,  as  in  Fig.  68,  its  lower  edge 
being  accurately  fitted  close  to  the  front  edge  of  the 
flange  on  the  upper  cap  :  then,  while  the  template  is 
held  in  this  position,  the  arm  must  be  racked  down  on 
the  upper  edge  of  the  template,  when  the  latter  must 
be  scribed  on  each  side  of  the  arm  and  a  recess  filed 
in  the  template  so  that  the  arm  will  descend  exactly 
within  it.  If  this  template  is  cautiously  made,  its  use 
is  certain  to  place  the  arm  in  its  original  position 
whenever  it  is  deemed  necessary  to  remove  it. 

Returning  to  the  stage,  we  have  now  to  shorten  the 
trammel  so  that  it  shall  clear  the  trunnion-block  and 
turn  completely  round,  and,  securing  the  pointer  as 
near  the  end  as  possible,  proceed  to  file  the  knee,  so 
as  to  bring  the  stage  at  right  angles  to  the  body-tube 
in  the  direction  diametrically  opposite  to  the  pre- 
ceding, viz.,  looking  from  the  side.  To  illustrate  the 
method  of  procedure,  we  will  suppose  that  on  trying 
it  now  with  the  pointer  it  bears  hard  on  the  front  of 
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the  stage,  ease  both  screws  a  little,  and  place  a  narrow 
strip  of  paper  about  -J-  inch  wide  along  the  upper  edge 
of  the  knee  ;  after  this  tighten  the  screws  for  another 
trial,  if  not  sufficient  use  thicker  paper  or  cardboard 
until  you  succeed,  then  chamfer  the  lower  edge  to  a 
line  gauged  along  it  as  near  the  thickness  of  the  paper 
as  it  is  possible  for  you  to  calculate.     With  this  for  a 
guide,  you  must  now  carefully  file  the  knee  until  the 
Chamfer  disappears,  and  the  resulting  surface  is  found 
to  bear  all  over  when  placed  in  position  on  the  block, 
the   latter,  meanwhile,  being  smeared  with  marking 
while  this   operation  is  in  progress.     After  a  few  trials 
you  will  find  it  quite  'possible  to  make  the  stage  so 
level  that  the  quill  will  touch  all  round.     When  this  is 
the  case,  scribe  the  projecting  face  of  the  knee  down 
each  side  of  the  trunnion-block,  and  remove  the  stage 
to  file  it  to  these  lines,  then  neatly  work  out  the  curves 
at  the  back  on  each  side  of  the  knee,  so  that  they  shall 
blend  with  a  faint  line  gauged  along  the  face  of  the  stage 
parallel  with  the  front.     The  aperture  in  the  stage  must 
how  be  opened  to  I  j  inches  diameter,  and  to  set  this  out 
we  must  alter  the  character  of  the  trammel,  substituting 
for  the  quill  a  stout  darning-needle  with  its  point  pro- 
jecting about  j  inch  on  a  circle  described  around  the 
centre  of  the  mandrel,  with  the  compasses  set  to  exactly 
i  inch.     After  scribing  a  distinct  circle  on  the  stage, 
remove  it,  and  file   the  underside  to  a  line   gauged 
round  the  edges,  finishing  on  the  surface  plate. 

This  done,  the  tube  for  accessory  apparatus  may 
be  fitted.     This  is  sometimes  made  to  screw  into  the 
aperture  of  the  stage,  but  in  our  case  a  dovetail  slide 
is  substituted,  shown  in  the  plan  of  underside  of  stage, 
Fig.   69,  and  likewise  in  the  front  view  of  same,  Fig. 
70.     In  the  first  place,  level  the  upper  face  of  the  cast- 
ing from  the  pattern  Fig.  14,  approximately  true,  and 
after  setting  off  two  sides,  so  that  one  end  shall  be  TV 
inch  wider  than  the  other,  file  them  to  these  lines,  and 
at  v\  mch  from  the  edges  thus  filed,  gauge  a  line  on 
the  face  at  each  side  ;  now  reduce  the  face  within 
those  lines,  so  that  this  part  shall  be  clear  of  the  sur- 
face plate,  to  which  the  narrow  strip  left  at  each  side 
must  be  carefully  adjusted.     Next,  level  the  sides  to 
65  degrees,  using  the  gauge,  Fig.  46,  for  the  purpose. 
In  order  to  miss  the  circular  part  of  the  casting,  file 
them  to  the  correct  angle  for  about  |  inch  at  each 
comer,  then  apply  the  file  lengthwise  until  they  touch 
on  the  surface  plate  the  full  length.     We  next  require 
two  strips  of  brass  for  the   V  pieces,  l\  inches   long, 
-S  inch  wide,  and  T'5  inch  thick  ;  the  material  for  these 
should  be  the  hard-sheet  brass,  to  be  obtained  from 
the  dealers  in  clock  materials,  as  it  wears  better,  and 
is  altogether  more  suitable  for  such  a  purpose,  than 
the  soft  sheet  brass  of  the  ironmongers. 

Provided  with  these,  beat  them  true  and  straight 
on  a  piece  of  hard  wood  with  a  mallet,  then  set  off  the 


holes  as  in  Fig.  69,  and  drill  them  for  the  small  screws. 
Now,  plane  up  a  piece  of  pine,  and  to  this  fix  the 
strips  of  brass  side  by  side,  with  a  few  taper  brass  pins 
filed  to  fit  the  holes,  and  level  them  to  the  surface 
plate,  after  which,  one  edge  of  each  must  be  bevelled 
by  bedding  them  in  a  saw-cut  made  along  the  face  of 
a  piece  of  hard  wood  2I  inches  long,  and  of  the  same 
section  as  shown  in  Fig.  71.     To  make  sure  that  it  is 
true  and  straight  for  this  distance,  have  it  about  9 
inches  long,  and  cut  the  piece  required  out  of  the 
centre.  Having  thussecured  one  of  the  V's,  file  the  edge 
level  with  the  face  of  the  wood,  and,  lifting  it  out  by 
the  lower  edge  at  the  end,  finish  the  second  in  the 
same  manner.     Before  attempting  to  fix  them,  notice 
if  the  circle  scribed  on  the  face  of  the  stage  is  concen- 
tric with  the  opening  in  the  same,  as  if  it  is  more  than 
T'5  inch  to  one  side  you  must  fill  the  opening  with  a 
piece  of  wood  the  thickness  of  the  stage,  then  find  the 
centre  of  the  circle,  and  make  a  hole  straight  through 
with  a  fine    bradawl  ;  around  'this,  describe  a  circle 
iT35  inch  diameter,  so  that  on  laying  the  tube  with  the 
wider  end  of  the  slide  to  the  front  of  the  stage,  you 
may  be  able  to  discern  the  line  all  round,  adjusting  it, 
at  the  same  time,  so  that  the  narrow  end  shows  an 
equal  opening  at  each  side  on  applying  a  square  to  the 
front  of  the  stage.     When  certain  on  these  points, 
scribe  a  line  all  round  the  slide  for  future  guidance, 
and  procuring  the  assistance  of  a  friend  to  hold  the 
tube  in  position,  mark  the  holes  in  one  of  the  V'S; 
pressing  it  closely  against  the  slide,  with  the  end  pro- 
jecting a  little  beyond  the  front  of  the  stage  to  allow 
for  cleaning  off  square  with  the  same.     Should  you 
find  it  possible  to  secure  a  good  thread  with  the  point 
of  the  tap,  do  not  drill  these  holes  quite  through,  and 
fit  countersunk  steel  screws   in   place  of  brass  ones. 
Failing  to  adopt  the  former,  the  points  of  the  brass 
screws  must  be  carefully  levelled  to  the  face  of  the 
stage.     Assuming  one  of  the  V's  to  be  fitted,  mark 
the  hole  for  the  second,  and  drill  them  just  a  little 
within   the   mark,    to    ensure    a   perfect   fit   for   the 
slide,    which   may    possibly   require    easing   a    little 
when  the  second  V  has  been  secured.     Leaving  the 
stage  with  the  tube  attached,  we  may  now  proceed 
to    chuck   them    for   boring    simultaneously,   in    this 
way  :  Fix  a   piece    of    deal    on    the  face  plate,    5  J 
inches    long,  2§  inches  wide,  and  1  inch  thick,  true 
up  the  face,    and    exactly    over   this    piece,    fix,    by 
a    screw    at    each    corner    £   inch  from   the  margin, 
another  piece  of  hard  wood   of  the  same  dimensions, 
except  that  it  need  not  exceed  J  inch  thick.       In  this 
outer  piece,  bore  a   hole    ij   inches   diameter,    now 
remove  it  and  bore  a  recess  in  the  other  piece  to  fit 
the  tube,  then  cut  out  two  strips  of  cardboard  &  inch 
wide,  and  of  the  same  thickness  as  the  slide,    and 
place  them  between  the  stage  and  the  chuck  outside 


WRINKLES  FOR  AMATEURS. 


533 


the  V's,  to  ensure  the  stage  being  solid,  when  the 
outer  piece  is  again  screwed  in  its  original  position. 
Thus  secured,  the  circle  on  the  face  of  the  stage  must 
be  accurately  centred,  if  not  already  so,  by  easing  the 
screws  which  attach  the  inner  piece  to  the  face  plate, 
and  lightly  tapping  the  former,  then  tightening  the 
screws  when  this  object  is  attained,  bore  out  the 
aperture  in  the  two  pieces  quite  smooth  and  true,  to 
ii  inches  diameter,  using  a  suitable  gauge  for  the 
purpose.  This  done,  remove  them  carefully  from  the 
chuck,  and  after  filing  the  V's  flush  with  the  front  of 
the  stage,  commence  grinding  the  slide  with  oilstone 
powder  and  oil  until  it  will  slide  smoothly  into  posi- 
tion, then  tap  a  small  screw  into  the  stage  on  the 
mark  scribed  across  the  narrow  end,  as  at  a,  Fig.  69, 
to  serve  as  a  stop,  filing  a  small  notch  in  the  slide 
until  the  apertures  coincide,  and  having  turned  the 
outside  of  the  tube  on  a  mandrel,  the  last  step  in  con- 
nection with  the  stage  will  be  to  drill  a  hole  at  each 
side  of  the  stage,  2^  inches  apart  for  the  stems,  which 
carry  the  spring  clips  for  holding  the  object.  The 
stems  are  made  from  \  inch  brass  rod,  the  hole  for  the 
screw  being  first  drilled  and  tapped,  then  a  slight 
shoulder  turned  to  fit  the  hole  in  the  spring,  and  cut 
off  to  the  proper  length,  after  being  turned  to  fit  the 
hole  in  the  stage.  The  springs  are  made  of  the  hard 
brass  before  mentioned,  hammered  and  bent  to  the 
form  required,  then  the  edges  filed  and  a  hole  drilled 
to  fit  the  stems  to  which  they  are  secured  by  screws  of 
the  smaller  kind,  with  a  large  thin  head,  as  illustrated 
in  Fig.  72.  (To  be  concluded.) 
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XXII,— BORING  COLLAR  AND  BACK  STAY  FOR  THE 
LATHE. 

From  FAR  EAST. 

OR  the  benefit  of  those  amateur  wood- 
turners who,  like  myself,  have  felt  the 
want  of  a  thoroughly  effectual  boring 
collar  and  back  stay,  and  have  not  cared 
to  give  the  two  pounds  or  three  pounds 
usually  asked  by  lathe-makers  for  these  tools,  I  send 
a  sketch  (Fig.  26)  of  a  combined  boring  collar  and 
guide  for  slender  turning,  which  I  have  lately  made 
for  myself.  The  drawing  is  to  one-fourth  scale,  my 
lathe  being  4J  inches  centre.  The  base  a  has 
a  tenon  B  fitting  between  the  bearers  of  the  lathe. 
The  uprights  C,  C,  i  inch  thick  and  1}  inch  wide, 
are  joined  at  D  for  strength  ;  and  have  also 
angle  pieces  E.  At  F,  F,  F,  F,  are  four  holes  tapped 
to  receive  four  screws  with  hexagonal  heads,  which 
through  corresponding  holes  in  two  pieces  of  iron 
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FIG.  26. — BORING  COLLAR  AND  BACK  STAY  FOR  LATHE. 
(1)  Front  Elevation.     (2)  Side  Elevation. 

1  j  inch  by  4J  inches.  As  a  boring  collar  conical  holes 
are  turned  in  slips  of  hardwood  of  suitable  size,  and 
these  being  passed  under  the  clamping  slips  are 
readily  adjusted  to  the  work,  and  clamped  in  position 
by  the  four  screws.  The  whole  is  clamped  to  the 
lathe  bed  by  the  usual  bolt  and  nut.  The  "  ring 
chuck,"  described  in  No.  955  of the  English  Mechanic, 
will  be  found  very  convenient  in  making  the  conical 
holes.  As  a  guide  for  slender  turning  V-shaped 
niches  are  cut  in  two  slips  of  hard  wood,  and  are 
passed  through  each  clamp  against  the  work,  steadies 
it  at  both  back  and  front.  This  tool  will  be  found 
superior  in  many  respects  to  the  more  elaborate  and 
costly  articles  usually  supplied  by  lathe-makers,  in 
that  it  is  very  easily  adjusted,  and  can  be  made  avail- 
able for  work  of  considerable  diameter  requiring  to  be 
hollowed  out,  thereby  saving  much  trouble  in  chuck- 
ing. The  cost  is  merely  that  of  casting  in  iron,  about 
7  lbs.,  which  should  not  be  more  than  a  few  shillings. 


FIG.  27. — BED-CHAIR    FOR    INVALIDS. 

(1)  Chair  complete.     (2)  Section  of  Table  with  cleats  below, 
(3)  Mode  of  making  Joints  in  Chair. 
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XXIII.— BED-CHAIR  FOR  INVALIDS, 
[From  J.  T.] 

The  bed-chair  that  is  shown  in  Fig.  27  in  the  ac- 
companying illustration  I  have  designed  and  made 
myself ;  at  least,  I  do  not  remember  ever  to  have  seen 
one  like  it.  My  doctor  says  that  bed-chairs  never 
answer,  but  he  admits 
that  this  is  an  im- 
provement on  any  he 
ever  saw.  The  fault 
of  bed-chairs  generally 
is  that  they  do  not 
prevent  the  patient 
from  slipping  down  in 
the  bed,  but  this,  on 
the  contrary,  keeps 
them  up.  The  draw- 
ing will  almost  explain 
itself.  A,A,a,a,a,  are 
leather  straps  for  pil- 
lows to  rest  against  ; 
B,  a  table,  with  cleats, 
as  shown  at  A,  A,  in 
(2)  Fig.  27,  to  keep 
arms  of  chair  in  place. 
The  table  is  made  to 
slide  backwards  and 
f  orwards  on  the  arms, 
and  is  hollowed  out  in 
from  as  at  C,  that  it 
may  be  brought  close 
to  the  patient's  body. 
The  front  legs,  c.,o, 
are  made  a  little  high, 
so  as  to  make  the 
table  high  in  front. 
The  board  b  in  front 
of  the  patient  acts  as 
support  of  body  and 
arm-rest  ;  and,  as  it 
his  been  said,  it  also 
keeps  the  invalid  from 
slipping  down  in  the 
bed.  Let  the  joints  at 
e,e,e,e,  be  made  as 
shown  at  (3)  Fig.  27, 
one  piece  against  the 
other,  as  by  this  means  the  chair 


and  simple,  they  will  perhaps  be  better  suited  to  the 
constructive  capabilities  of  some  of  our  young  amateurs 
than  many  of  the  handsome  and  elaborate  brackets 
that  are  so  often  seen  in  the  pages  of  Amateur 
WORK.  I  do  not  think  that  any  further  explanation 
is  required  than  to  say  that  the  drawings  in  Fig.  28 

are  quarter  size,  or  on 
a  scale  of  3  inches  to 
the  foot.  (1)  being  the 
front  view,  (2)  the  side 
view,  (3)  the  section 
from  A  to  b,  and  (4) 
the  shelf. 

I  must  now  tell  you 
why  I  made  my  brac- 
ket after  this  pattern. 
I  had  bought  some 
photographs  of  the 
splendid  statuary  ex- 
hibited in  the  last 
French  great  Exhibi- 
tion, among  others 
that  of  the  Bathing 
Girl  ;  not  wishing  to 
have  ordinary  frames 
for  them,  I  thought  I 
should  like  to  use  them 
as    panels    for    some 


) 


FIG.    28. —BRACKET   WITH   FRAMING   FOR   PHOTOGRAPHS. 

(1)  Front  Elevation.     (2)  Side  Elevation.     (3)  Section  from  A  to  B, 
(4)  Shelf. 


ill  fold  up  easier. 
The  frame  of  the  bed-chair  is  made  out  of  stuff  1 A  in.  by 
I  in.,  the  table  of  a  piece  12  in.  wide  and  \  in.  thick. 
XXIV.  —  BRACKETS    WITH    FRAMING     FOR    PHOTO- 
GRAPHS, ETC. 

[JYom  EDUVSD  RICHARDS.^ 

I  SEND  you  drawings  of  a  pair  of  brackets  I  have 
lately  made  for  my  own  use,  and  as  they  are  so  plain 


other  article,  and,  ac- 
cordingly, I  made  the 
length  and  width  of 
my  bracket  below  the 
shelf  of  a  size  to  admit 
one  of  these  photo- 
graphs ;  the  space 
above  I  have  filled  in 
with  a  piece  of  sil- 
vered plate.  If  the 
amateur  does  not  mind 
the  expense,  bevelled 
plate  would  be  much 
better.  Round  the 
photograph  I  have 
put  a  slip  of  gold 
moulding  full  i  inch 
wide.  The  whole  is 
made  of  mahogany, 
and  ebonized.  If  the  amateur  can  gild,  the  appear- 
ance of  the  bracket  would  be  much  improved  by 
gilding  the  prominent  parts  of  the  ornaments,  top  and 
bottom,  and  also  the  top  and  bottom  edges  of  shelf, 
and  any  other  parts  his  fancy  may  suggest.  On  my 
brackets  I  have  placed  some  small  vases  filled  with 
some  dyed  grasses,  and  the  whole  arrangement  looks, 
as  everyone  remarks  who  sees  them,  very  pretty. 
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HOW  TO  MAKE  A  BERCEAUNETTE 
PERAMBULATOR. 

By  A  PRACTICAL  CARRIAGE  BU1LVEE. 


I.— THE  BODY, 
ROCURE  a  piece  of  elm,  or  birch  board, 
free  from  knots  and  splits,  or  "shakes,"  as 
such  splits  are  technically  called,  of  such 
length  and  width  that  it  will  be  30  inches 
long  and  13-Hnches  wide  when  both  edges 
•are  planed  straight  and  parallel,  and  both  the  ends 
cut  and  planed  square  across  ;  and  when  both  sides  are 
planed  up  flat  and  true,  it  should  be  J  inch  thick.  If  the 
board  is  at  all  twisted,  plane  one  side  true,  and  mark 
this  the  face  side,  then  set  an  ordinary  carpenter's 
gauge  to  f  inch,  gauge  all  round,  and  plane  the  other 
side  down  to  this  mark,  this  is  the  foundation,  or,  as  we 
call  it,  the  "  bottomsides  "  board. 

Having  prepared  this  board,  now  mark  two 
lines,  one  along  the  exact  centre  of  length  from  A  to  B, 
and  another  at  right  angles  to  A  B  from  c  to  D,  as  in  Fig. 
1.  Having  marked  in  these  lines,  now  proceed  to  cut 
out  the  centre  piece  to  form  the  well,  or  foot  box ;  the 
size  of  this  opening  should  be  11  inches  square,  so 
make  two  lines  across  the  board,  5J  inches  each  side  of 
centre  line  A  B,  and  two  other  lines  5J  inches  each  side 
of  centre  line  C  D,  this  forms  the  square  to  be  cut  out, 
as  shown  by  dotted  lines  in  Fig  I.  Having  marked  this 
square,  bore  two  J  inch  centre-bit  holes  in  any  two 
opposite  corners,  as  marked  in  diagram,  then  take  a 
small  pad,  or  turning  saw,  and  insert  the  small  end 
through  hole,  and  cut  close  to  the  lines  marked  in  the 
direction  of  arrows,  taking  care  to  cut  just  inside  the 
line  and  keeping  the  saw  square  as  possible,  and 
meeting  at  opposite  corners  ;  the  middle  piece  will  drop 
out,  clean  out  corners  and  edges  neat  and  square,  all 
round,  with  chisel  and  fiat  file,  and  the  hole  is  finished. 
Now  take  compasses,  and  strike  a  line  round  ends,  any 
shape  to  suit  taste,  in  direction  of  dotted  lines ;  saw 
round  outside  this  line,  and  clean  up  with  spokeshave 
and  file  ;  now  run  a  gauge  line  all  round  the  "  top  "  or 
"  face  "  side  §  of  an  inch  from  outer  edge,  then  with 
spring  dividers,  or  ordinary  compasses  will  do  as  well, 
set  out  on  this  line  a  number  of  divisions  all  round,  1 
inch  apart,  and  at  every  division  so  marked  bore  i 
inch  hole,  quite  through  the  board,  with  a  carpenter's 
"spoon"  bit,  these  holes  to  receive  the  ends  of  the 
willow  rods  to  form  basket  sides,  &c.  Next  round  up 
the  outside  edge  all  round  the  board  to  about  \  inch 
on  top  and  bottom,  clean  off  with  file  and  glass-paper, 
and  we  are  ready  for  the  well,  or  foot  box.  This 
should  be  13  inches  long  at  top,  just  under  the  board 
prepared  above,  and  12  inches  long  at  extreme  bottom, 
this  gives  back  and  front,  half  an  inch  sail  or  slant, 


and  the  full  depth  should  be  5  inches,  as  shown  in 
Fig.  2. 

The  back  and  front  panels  and  bottom  of  this  well 
are  nailed  on  level  with  the  outsides,  the  ends  rounded 
to  form  a  bead,  each  panel  \  inch  thick,  and  bottom  | 
or  J  inches  thick. 

For  the  sides,  get  two  pieces  of  good  pine  I  inch 
thick,  12^  inches  long  at  top  and  il£  inches  at  bottom, 
taking  care  that  both  ends  slant  or  sail  exactly  alike  ; 
plane  up  both  sides  and  edges  all  round,  keeping  edges 
square  across,  now  fix  one  piece  on  each  side  of  the 
foundation  board,  keeping  the  centre  of  well  piece  to 
the  centre  of  cross  line  C  D  marked  on  board,  and 
secure  with  four  2  inch  No.  12  screws,  put  through 
from  top  of  board,  as  in  Fig.  2 ;  also  keeping  inside  of 
well  pieces  "  level  with  the  inside  edge  of  square 
hole,"  so  that  the  outside  of  well  will  be  under  and 
away  from  outside  of  foundation  edge.  Having  fixed 
these,  now  lay"  on  bottom  board  ;  this  is  a  piece  of  f 
inch  deal,  which,  added  to  the  4^  depth  of  side-pieces, 
makes  full  depth  5  inches,  as  before  mentioned.  Secure 
bottom  with  2  inch  French  nails,  clean  off  edges  level 
with  ends  of  sides,  and  also  clean  off  ends  level  with 
outsides ;  next  get  two  pieces  of  pine  or  mahogany 
\  inch  thick,  plane  up  both  sides  and  secure  these  to 
ends  of  side-pieces  and  edges  of  bottom  with  |  inch 
panel  pins,  or  shoe  rivets  will  do  as  well ;  these 
panels  should  be  about  6  inches  wide  when  put  on,  and 
cleaned  down  level  with  bottom  and  ends  afterwards, 
the  top  edge  should  be  nailed  upward  into  bottom  of 
foundation  board,  now  work  up  the  ends  of  panels  and 
bottom  to  a  bead  all  round,  and  the  well  is  finished. 

The  two  thick  lines  show  edges  of  panels,  and  the 
thicker  line  edge  or  end  of  bottom.  We  now  have  to 
get  six  iron  stays  to  support  the  basket  work,  these 
should  be  made  of  £  inch  half  round  iron,  the  round 
part  outside ;  the  bottoms  of  these  "  stays  "  should  be 
bent  to  an  angle  corresponding  with  the  sail  or  slant 
outwards  of  ends  and  sides  of  body  ;  the  bent  up 
piece  to  form  a  foot  and  should  be  about  2  inches  or 
2h  inches  long  with  two  holes  punched  to  receive  the 
screws  by  which  they  are  fixed  on  the  top  of  founda- 
tion, as  in  Fig.  3. 

There  should  be  one  at  each  end  and  two  at  each 
side,  end  ones  in  centre  and  the  side  ones  equally 
divided,  between  full  length  of  board  and  so  near 
outer  edges  of  board,  as  just  cover  one  of  the  holes 
already  mentioned,  to  receive  osiers  or  willows. 
These  stays  make  the  basket  very  strong,  besides 
always  keeping  it  in  proper  shape,  and  they  should  be 
carried  up  just  level  with  top  of  wicker  work,  and  of 
course  the  wicker  worked  round  them.  The  same  as 
the  osier  rods,  the  four  side  stays  should  have  i  inch 
hole  drilled  through  about  ij  inches  from  top  to  take 
op.  two  elbow  pieces,  which  must  be  fixed  along  each 
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side  to  take  the  fixings  for  hood. 

These  elbow  pieces  are  about  s  in. 

thick  and  \\  deep  and  20  inches 

or  24  inches  long,  shaped  out  to 

follow   top  curve  of  wicker,   and 

fixed  on   with  two   screws,    each 

from  inside.    It  is  now  ready  for 

wicker  work,  for   which    procure 

some    good   white   osiers,   about 

\  inch  or  so  thick  at  largest  end, 

from  any  local  basket-maker,  cut 

off  the  bottom  ends  of  these  to  a 

long  slant,  as  in  Fig.  4,  on   one 

side   only,   put   two   of  these   in 

each    hole    in    the    board    with 

the  straight  sides  together,  so  that  the  slant  just  named 

is  one  to  the  right  hand  and  one  to  the  left,  as  in  Fig. 

5 — the  two  forming  a  kind  of  wedge.     Open  each  side 

of  holes  in  foundation  with  small  gouge,  wide  enough 

to  receive  these  two  rods,  and  force  them  tightly  in  in 

pairs,  and  then  drive  up  a  small  wedge  from  bottom, 

and  you  will  find  it  requires  considerable  force  to  pull 
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FIG.  I. — FOUNDATION  OR  "  BOTTOMSIDES      BOARD  OF  PERAMBULATOR. 

for  the  top,  putting  in  three  or  more  rows  according 
to  taste,  forming  therewith  top  line  or  curve  of  the 
body  ;  then  bend  down  remaining  lengths  of  upright 
rods,  and  plait  together  so  as  to  form  a  neat  finish, 
cut  off  all  projecting  ends,  and  the  basket  is  done. 

Take  care  to  keep  the  osiers  well  wetted  while 

working,  and  soak  them  several  hours  in  water  before 

3(r      -^ 


FIG.    S- — MODE  J 
OF    PLACING 

OSIERS  IN 
FOUNDATION. 


FIG.    2. — WELL  OR  FOOT  BOX. 


them  out,  more  especially  if  the  rods  and  wedges  are 
just  tipped  with  glue  before  driving  in  ;  proceed  all 
round  in  this  way,  then  begin  to  weave  in  the  other 
way  in  and  out  for  say  2  inches  or  3  inches  up,  and 
finish  off  by  pushing  ends  neatly  in  and  cutting  off  on 
the  inside  ;  next  weave  in  one  or  two  rows  the  same, 
half  way  up  the  body,  finish  as  before,  then  commence 
33' 


FIG.  3.— DIAGRAM  SHOWING  STAYS  FOR  BODY  AND  WICKER  WORK  OF  PERAMBULATOR. 


use.  If  any  difficulty  should  arise  during  basketing, 
it  will  be  found  a  very  great  assistance  to  consult 
an  ordinary  clothes  basket  or  child's  cradle,  when,  I 
feel  sure,  the  intelligent  amateur  will  be  enabled  to 
turn  out  a  very  respectable  job.  In  addition  to  the 
remarks  that  have  been  already  made  about  Fig.  3, 
it  may  be  added  that  it  shows  the  mode  of  fixing 

->     stays   and  rods   in  the 

board  which  serves  as 
the  foundation  of  the 
perambulator,  and  also 
various  rows  of  cross 
wickering,  and  the  sizes 
of  parts  when  com- 
pleted. 

In  the  next  and  con- 
cluding paper  I  shall 
describe  the  mode  of 
putting  the  perambu- 
lator on  wheels,  etc.,  and 
show  the  amateur  how 
to  prepare  a  full-sized 
diagram  for  this  pur- 
pose. 

(To  be  continued.) 


notes  on  novelties. 
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FIG.    I.  —  SYER  S 


PATENT    BENCH-KNIFE, 
DRAWBACK  ACTION. 


MONO  the  various  fittings  of  the  carpenter's 
bench,  and  the  appliances  that  are  used  in 
connection  and  conjunction  with  it,  the  bench- 
knife,  as  it  is  called,  is  second  only  in  impor- 
tance to  the  screw  or  grip-vice,  as  the  case 
may  be,  and  the  bench-stop  ;  which  adjuncts  may  be 
regarded  as  standing  in  the 
first  rank  of  such  appliances, 
while  the  bench-knife  and 
the  bench  hold-fast  must  be 
placed  in  the  second,  because 
if  we  were  obliged  to  dispense 
with  either  class,  and  retain 
the  other,  our  preference  must 
of  necessity  be  given  to  the 
screw  and  stop,  which  are 
absolutely  necessary,  rather 
than  to  the  bench-knife  and 
bench  hold-fast,  which  one  can 
do  without,  though  it  cannot  be 
denied  that  both  of  the  latter, 
especially  the  bench-knife,  are  most  useful  and  desirable. 

Mr.  Thomas  J.  Syer,  of  I,  Finsbury  Street,  Clriswell 
Street,  E.  C,  seems  to  have  made  the  adjuncts  to  the  carpen- 
ter's bench  his  most  especial  care.  Many  of  us  are  prac- 
tically acquainted  with  the  utility  of  the  "  Standard  " 
Instantaneous  Grip  Vice,  with  which  his  Registered  Por- 
table Benches,  for  practical  mechanics  and  amateurs,  are 
fitted,  and  the  ease  and  rapidity  with  which  pieces  of 
limber  are  gripped  and  held  for  such  manipulation  as  they 
may  need,  and  released  when  that  which  was  sought  to  be 
done  has  been  fully  carried  out ;  and  we  know  the  value 
from  frequent  experience  of  his  handy  little  brass  bench- 
stops,  costing  is.  3d.  each,  or  is.  6d.  post  free  ;  or  2s.  6d.  each 
if  supplied  with  side-piece  and  wood-stop  complete.  He  has 
long  had  a  bench  hold-fast  of  an  improved  type,  with  screw 
action,  and  a  bench-knife  on  his  list,  but  the  latter  has  been 
recently  improved  in 
construction,  as  shown 
in  Fig. I,  and  render  it 
better  adapted  for  the 
purpose  it  is  intended 
to  serve,  namely,  that 
of  bringing  pressure 
to  bear  against  any 
piece  of  wood,  etc., 
that  is  placed  between  it  and  the  bench  stop,  and  to 
hold  it  immovably  fixed  until  the  operator  finds  it  neces- 
sary to  release  it.  Thus,  in  the  diagram,  the  blade  or 
edge  of  the  knife,  as  it  is  somewhat  fancifully  called,  is 
shown  pressed  against  one  end  of  a  hone,  or  sharpening  stone, 
the  other  end  of  which  is  butted  against  the  bench-stop_ 
The  system  of  levers,  of  which  the  machine  is  composed, 
are  placed  on  a  plate,  under  which  is  a  spill  or  peg, 
which  may  be  dropped  into  any  one  of  the  holes 
shown  in  the  bench,  at  any  distance  from  the  bench- 
stop  that   may   be    found    to    be    most   convenient.      The 


WITH     IMPROVED 


FIG.    2.— HAKGER'S  GRADUATED  SCISSORS. 


principal  points  in  this  bench-knife,  in  its  present  form,  are 
its  improved  drawback  action,  and  the  horizontal  position  of 
the  handle,  which  in  other  bench-knives  assumes  a  perpen- 
dicular form.  When  the  handle  is  drawn  back  it  draws  the 
blade  or  knife  away  from  the  work,  a  movement  which  has 
not  been  previously  achieved  in  any  bench-knife  that  has  yet 
been  produced.  This  capital  appliance,  whose  price  is 
3s.  6d.,  has  been  patented  by  Mr.  Syer,  and  is  supplied  with 
any  and  all  of  the  portable 
benches  which  are  manufac- 
turedand  sent  out  by  him.  No 
amateur  carpenter  ought  to  be 
without  this  bench-knife,  which 
may  be  fitted  to  any  bench. 

The  utility  of  combination 
tools  is  now  very  generally 
acknowledged,  and  there  are 
many  articles  of  this  nature  in 
every  day  use,  both  in  Eng- 
land and  America.  I  have 
recently  received  from  Messrs. 
Harger  Bros.,  Settle,  York- 
shire, the  well-known  north- 
country  dealers  in  fretwork  materials,  a  tool  of  this  kind 
in  the  form  of  a  pair  of  scissors,  whose  blades  are  graduated  on 
the  outside  with  inches,  half  inches,  and  quarter  inches,  as 
shown  in  Fig  2,  thus  forming  a  useful  combination  of 
scissors  and  measure.  These  scissors  are  made  and  sold 
in  three  sizes,  No.  1,  10  inches,  at  3s.  6d.  ;  No.  2,  11  inches, 
at  4s.  6d.  ;  and  No.  3,  12  inches,  at  5s.  6d.  The  scissors 
before  me  are  a  pair  of  No.  I  size;  are  8  inches  long  in  the 
blade,  and  12  inches  long  from  point  to  handle  inclusive, 
they  are,  therefore,  heavier  and  more  fatiguing  to  hold  than 
the  smaller  sizes,  of  which  No.  1  will  be  found,  I  think, 
better  suited  for  amateur  paper-hangers,  and  all  who  require 
scissors  of  this  kind.  The  scissors  seem  very  strong  and  to 
be  made  of  good  material,  but  they  are  a  trifle  rough,  that 
is  to  say,  not  finished  as  perfectly  as  they  might  be.  The 
graduation   into   inches   and  parts  of    inches,    is  well  and 

carefully  done,  and 
the  price  in  all  the 
sizes  is  less  than  that 
which  is  usually 
charged  by  dealers 
in  edge  tools  for 
scissors  of  the  same 
length. 

The  "Journal  of 
Decorative  Art,"  edited  by  Mr.  \V.  S.  Sutherland,  and  pub- 
lished by  Mr.  Henry  Vickers,  3I7, Strand,  IV.C,  and  Messrs. 
W.  Sutherland  and  Sons,  15,  St.  Ann  Street,  Manchester,  at 
7d.  monthly,  still  keeps,  or  rather,  is  kept  up  to  the 
standard  which  was  assigned  to  it  by  its  proprietors  in  its 
early  parts.  I  know  of  no  trade  journal  that  is  so  admirably 
and  thoroughly  adapted  to  the  purpose  it  is  intended  to  serve. 
For  the  benefit  of  those  who  may  not  have,  and  may  not 
be  able  to  procure,  complete  sets,  Mr.  Sutherland  has 
brought  together  some  useful  hints  and  teaching  on  house 
decoration,    under   the  title   of    "  Decorative   Art    in   the 
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Home,"  illustrated  by  large  coloured  plates  and  engravings 
that  have  already  seen  the  light  in  the  "Journal  of  Deco- 
rative Art,"  but  which,  on  account  of  their  beauty  and  utility, 
will  well  bear  repetition.  The  brochure  is  in  oblong  form, 
iSj  inches  by  I2j  inches,  and  contains  18  pages. 

Messrs.  Crosby  Lockwood  and  Co.,  J,  Stationers'  Nail 
Court,  Lndgate  Hill,  E.C.,  have  recently  published  a  volume 
which  all  amateurs  who  are  interested  in  the  blow- 
pipe, and  the  various  uses  it  may  be  made  to  serve 
in  scientific  pursuits,  should  certainly  place  on  their 
shelves.  The  book  to  which  I  am  alluding  is  "  The  Blow- 
pipe in  Chemistry,  Mineralogy,  and  Geology,"  by 
Lieut. -Col.  W.  A.  Ross,  R.A  (Retired),  F.G.S.,  Member 
of  the  German  Chemical  Society,  author  of  "  Pyrology," 
"A  Manual  of  Blowpipe  Analysis,"  etc.  The  volume  ex- 
tends to  196  pages  crown  8vo,  including  a  very  copious 
index,  and  contains  120  illustrations  and  diagrams  by  the 
author  :  it  is  neatly  bound  in  brown  cloth  ;  and  I  gather 
from  the  preface  that  the  chapters  of  which  it  is  composed 
originally  appeared  in  the  "  English  Mechanic  and  World 
of  Science."  To  give  a  notice  that  would  be  doing  justice 
to  Lieut. -Col.  Ross's  work,  by  setting  clearly  before  the 
reader  its  aim  and  purpose,  and  the  nature  of  the  subject- 
matter  of  which  it  is  composed,  is  simply  impossible,  through 
want  of  space  ;  and  I  can  only  endeavour  to  show  briefly 
what  are  the  contents  of  the  twelve  chapters  into  which  the 
text  is  divided.  In  the  first  four  chapters  the  author  treats 
of  the  manufacture  of  the  apparatus  used  in  blowpipe 
analysis,  the  construction  of  pyrological  lamps,  and  the 
supports  and  apparatus  required  in  the  prosecution  of  the 
work,  and  auxiliary  apparatus  of  various  kinds.  The  next 
three  chapters  are  devoted  to  an  exposition  of  the  structure 
and  management  of  pyrocones  and  an  account  of  the 
reagents  used  in  the  processes  and  simple  mineral  analysis. 
The  remaining  five  chapters  treat  of  the  aluminium  plate 
reactions  of  metals  and  alloys,  and  other  matters  connected 
with  assaying,  and  various  formations  under  the  action  of 
the  blowpipe  Speaking  of  the  attractiveness  of  the  subject 
that  he  has  been  led  to  handle,  the  author  says  :  "Of  the 
determinative  sciences,  Anhydrous  Analysis  is  the  most 
simple  and  fascinating.  Charmed  with  the  rapidity  of  his 
results,  eager  with  expectation,  cheered  in  his  labours  by 
the  general  success  of  his  experimental  plans,  the  blowpipe 
analyst  springs  from  theorem  to  problem — from  designs  to 
facts — with  a  facility  unexampled  in  any  other  branch  of 
chemical  physics,  until  he  obtains  analytical  results  which 
might,  perhaps,  excite  the  generous  envy  of  better  and  older 
chemists  than  himself." 

As  many  of  my  readers  have  an  evident  liking  for 
making  fireworks,  I  have  much  pleasure  in  recommending 
to  their  notice  a  very  nicely  got-up  volume  entitled  "Fire- 
work Accidents  :  their  Cause  and  Prevention."  With  Ex- 
periments. By  William  Henry  Browne,  M.A.,  Ph.D., 
L.R.C.P.,  etc.,  Analytical  and  Consulting  Chemist  for 
Explosives;  author  of  "Gun  Colton  and  other  Explosive 
Compounds,"  "  The  Chemistry  of  Warfare,"  "  The  Art  of 
Pyrotechny,"  "Minor  Fireworks,"  etc.,  etc.  This  volume, 
which  is  a  crown  Svo,  of  02  pages  in  cloth,  is  published  by 
W.   Adams,   23,   Market  Plaee,  Hull,  and  also  by  Messrs, 


Kent  and  Co.,  Paternoster  Row,  London,  E.C.  Its  price  is 
5s.  Accidents  likely  to  arise  in  the  manipulation  of  fire- 
works are  treated  in  four  sections  as  follows  : — I.  Me- 
chanical accidents,  including  all  explosions  arising  from 
mechanical  means,  and  with  compositions  free  from  chlorates. 
2.  Chemical  accidents  arising  from  explosion  or  ignition, 
and  from  spontaneous  combustion  in  chlorate  and  non- 
chlorate  compounds.  3.  Mechano  -  Chemical  accidents 
arising  through  detonation  from  friction,  concussion,  or 
compression.  4.  Accidents  arising  from  the  various  classes 
of  mortars  used  by  pyrotechnists  for  projecting  shells,  with 
remarks  on  the  safe  and  faulty  construction  of  these  engines. 
It  is  very  desirable  that  every  amateur  firework  maker  should 
read  this  book  with  the  greatest  attention.    - 

"Suggestions  to  China  Painters"  is  the  title  of  a  small 
quarto-volume  7|  inches  by  5^  inches,  containing  96  pages, 
and  fifteen  designs  for  the  ornamentation  of  plaques,  cups, 
vases,  etc.,  published  in  America,  by  Robert  Clarke  and 
Co.,  Cincinnati,  and  sold  in  this  country  by  Crosby  Lock- 
wood  &  Co.,  7,  Stationers'1  Hall  Court,  London,  E.C.  It 
is  supplementary  to  another  work  by  the  same  author,  Miss 
M.  Louise  McLaughlin,  entitled  "China  Painting,"  and 
contains  chapters  on  technique,  the  lessons  to  be  derived 
from  Japanese  art,  the  preparation  of  gold  and  silver  for 
decoration  on  porcelain,  the  use  of  relief  colours,  and  other 
branches  of  the  art,  with  instructions  on  firing  paintings  at 
home  in  portable  kilns.  The  initial  letters  to  the  various 
chapters  are  well  conceived  and  nicely  carried  out,  but  the 
illustrations  of  a  larger  and  more  important  kind,  are  some- 
what coarse,  and  in  some  cases,  as  in  the  pansies  and 
"snowballs,"  are  blurred  and  indistinct. 

Another  very  useful  little  pamphlet  which  has  been  sent 
to  me  is  entitled,  "  Venetian  Blinds  :  How  to  Make,  Reno- 
vate, and  Keep  in  Repair."  It  is  written  by  Mr.  W. 
Clementson,  Trimdon  Street,  West  Hartlepool,  and  will  be 
sent  by  him  to  any  applicant  enclosing  his  address  and  3|d. 
in  postage  stamps.  Mr.  Clementson  sujjplies  amateurs  with 
every  material  necessary  for  Venetian  blind  making  at  the 
lowest  possible  prices,  which  are  duly  set  forth  in  his 
pamphlet.  Clear  and  explicit  directions  for  making,  paint- 
ing, and  repairing  blinds  will  be  found  in  this  little  book, 
with  a  diagram  of  the  top  rail  that  carries  the  blind,  and  in 
which  provision  is  made  for  raising  and  lowering  it.  Mr. 
Clementson  states  that  his  object  in  writing  his  pamphlet 
is  "  Simply  to  give  a  few  plain  practical  hints  to  amateurs 
and  others  not  used  to  blind  making,  who  may  wish  to 
make  them  either  for  themselves,  or  as  a  means  of  helping 
their  income  in  spare  time."  It  is  interesting  to  know  that 
Mr.  Clementson  started  as  an  amateur,  never  having  had 
the  opportunity  to  serve  his  time  to  any  trade,  but  has 
steadily  worked  his  way  onwards  and  upwards  as  a  blind 
maker,  and  now  keeps  two  men  in  constant  employment. 

Mr.  A.  S.  Lunt,  Mechanical  Tool  Manufacturer,  297, 
Hackney  Road,  London,  E.,  wishes  me  to  say  that  all  his 
new  London  made  Smoothing  Planes,  whether  made  of 
gun  metal,  malleable  iron,  or  ordinary  iron,  are  supplied 
with  or  without  rosewood  handle  or  toat,  as  may  be  re- 
quired, and  not  the  gun  metal  planes  only  as  stated  in 
"  Notes  on  Novelties,"  page  3S4. 
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IThe  Editor  reserves  to  himself  the  ri?ht  of  re- 
rosirg  a  rep^y  to  any  question  that  may  be  frivolous 
or  inappropriate,  or  devoid  of  general  interest. 
Correspondents  are  requested  to  bear  in  mind  that 
their  queries  will  be  answered  only  in  the  pages  of 
the  Magazine,  the  information  sought  being  sup- 
plied for  the  beneQt  of  its  readers  eenerally  as  well 
as  for  those  who  have  a  special  Interest  in  obtaining 
It.    In  no  case  can  any  reply  be  sent  by  post-] 

Belgian  Fast  Cutting  Saws. 
***  In  reference  to  the  mention  of  these 
saws  mider  the  heading  "Hibemia  Fret 
Saws,"  by  G.  B.  H.,  in  page  43S,  Mr.  Gus- 
tave  Busschots,  33,  Part  Lane,  Liverpool 
writes  to  say  that  his  name  and  address  is 
as  now  given,  and  that  the  Belgian  "  Fast 
Cutting"  saws  for  fret-wort,  for  which  he 
is  the  sole  agent  in  England,  are  sold  at 
2s.  9d.  per  gross,  and  not  3s.  9d.,  as  stated. 
Possibly  G.  B.  H.  writes  a  hand  that  it 
is  somewhat  difficult  to  read,  and  that  I, 
or  the  compositor,  or  both  of  ns,  and  the 
printers'  reader  as  well,  interpreted  it 
wrongly.  And,  as  Mr.  Busschots  himself 
will  ullow,  his  name  is  not  quite  so  familiar 
to  Britishers,  either  in  appearance  or  sound, 
as  that  of  "  Buckshot/*  which  of  late  years 
has  been  brought  prominently  into  notice 
by  Irish  newspaper  editors  and  Irish  mem- 
bers of  Parliament,  as  a  term  of  endear- 
ment for  an  Englishman  with  whom  no  one, 
I  think,  can  fairly  find  fault  for  anything 
that  he  has  said  or  done. 
Errata. 

(1)  In  the  Folding  Sheet  that  accom- 
panies this  Part  in  illustration  of  A  Hydrau- 
lic Motor  for  Amateurs,  in  u  Explanation  of 
the  Diagrams,"  line  3,  for  "from  E  to  E. 
Sub-section  of  Fig.  1.— Showing  Outlet 
Channel,"  read  "  from  E  to  E,  Fig.  1,  show- 
ing Outlet  Channel."  The  error  was  dis- 
covered too  late  for  alteration  in  the 
letterpress  appended  to  the  diagrams. 

(2)  In  page  445,  col.  2,  line  15  (Grinding 
Taps),  for  "use  superfine  flour,  emery,  and 
sweet  oil,"  read  "  use  superfine  flour  emery 
and  sweet  oil,"  omitting  commas. 

(3)  In  page  442,  col.  1,  10th  line  from 
bottom  of  column, /ci-  "beech  router,"  read 
"bead  router." 

Microphone. 
J.  D.  "W.  (Birmingham).— The  most  simple 
form  of  microphone  may  be  constructed  as 
herewith  directed.  Procure  two  pieces  of 
well-seasoned  sound  pine-board.  Onepiece 
for  the  base,  10  in.  by  5|  in.  by  $  in. ,  one 
piece  for  the  "  sound  board,"  9  in.  by  5  in. 
by  \  in.,  plane  smooth,  and  polish  both 
pieces.  Eound  the  upper  corners  of  "  sound- 
board," and  fix  it  upright  firmly  in  the 
centre  of  "base-board."  To  the  "sound- 
board "  fix  two  pieces  of  brass,  or  two  small 
brass  brackets,  3  in.  apart  vertically  in  the 
centre  of  *'  sound-board."  Those  brackets 
should  have  a  hole  counter-sunk  in  each 
projecting  part ;  those  holes  are  intended 
to  receive  the  points  of  a  carbon  pencil. 
Now  secure  a  pencil  of  lamp-carbon  pointed 
at  both  ends,  insert  the  pointed  ends  in 
the  counter-sunk  holes  in  brass  brackets, 
and  ad  jest  these  so  as  to  merely  hold  the 
points  of  the  carbon  in  "loose  contact" 
with  the  brass.  From  the  two  brackets 
conduct  two  copper  wires  to  two  binding 
screws  on  the  "base-board,"  and  place  the 
instrument  in  circuit  with  the  telephone.   I 


shall  probably  be  able  to  give  more  explicit 
details  of  other  forms  in  a  future  Part.  I 
may  tell  yon  meanwhile  that  an  illus- 
trated article  on  "  How  to  Make  a  Carbon 
Transmitter  "  is  now  in  the  Editor's  hands. 
— G.  E.  [Yes  ;  but  I  have  so  much  on  hand, 
that  the  paper  mentioned  cannot  possibly 
find  its  way  into  print  in  Vol.  III. — Ed.] 
Patent  Countersink  for  Wood. 
Excelsior  (S.A.)  writes:— "I  send  a 
sketch  of  a  small  tool,  which  is  invaluable 
to  an  amateur,  or  even  a  mechanic,  and  as 
the  cost  in  Adelaide  is  only  Is.  3d.,  it  can 
be  bought,  I  suppose,  iu  England,  for  about 
9d.,  or  Is.  at  the  most.  It  is  called  a 
"  Patent  Countersink  for  Wood."    I  have 


PATENT  COUNTERSINK  FOR  WOOD. 

drawn  it  roughly  with  a  pen  the  actual 
size  ;  it  can  be  attached  to  any  boring  bit  or 
gimlet  up  to  f  in.  It  is  made  entirely  of 
brass  with  the  exception  of  the  steel-cutting 
knife,  n.  a  is  a  solid  brass  shoulder  which 
prevents  the  bit  going  farther  into  the  wood. 
With  thi3  tool  you  can  bore  to  an  exact 
depth  and  countersink  at  the  same  time,  or 
if  you  do  not  wish  to  countersink,  loosen 
screw  h,  and  slide  the  cutting-steel  upwards. 
It  works  beautifully,  and  I  would  not  be 
without  it  on  any  account."  [I  have  never 
seen  a  countersink  of  this  kind,  but  will 
make  inquiries  about  it. — En.] 
Finsbury  School  of  Amateur  Mechanics 
Amateurs  residing  in  London  and  the 
suburbs,  who  are  desirous  of  obtaining  tho- 
roughly good  and,  practical  teaching  iu  the 


sister    arts    of    Carpentry*   Joinery,    and 
Cabinet-Making,    should    note    that     the 
"  Finsbury  School  of  Amateur  Mechanics" 
will     be     re-opened    at     the    workshops, 
Finsbury  Square  Buildings,  Chiswell  Street, 
B.C.,    for    the    approaching     Michaelmas 
Term,  on   Monday,    September   29th,   for 
Carving  and  Turning,  and  on  Wednesday, 
October  1st,  for  Carpentry  and  Cabinet-Mak- 
ing. This  practical  School  of  Capentry  is  con- 
ducted  by  Mr.  J.  Thomas  Ster  (certificated, 
Enfield,  1875,  Silver  Medallist,  Tottenham, 
1878),  as  Principal,  assisted  by  thoroughly 
efficient  workmen    in    each    class.      With 
regard  to  the  arrangements  of  the  School 
itself,  it  may  be  desirable  for  me  to  remind 
my  readers  that  there  are  three  terms  in 
the     year,    commencing     respectively    in 
September,  January,  and  April,  the  term's 
foe  for    beginners  being    £1  Is.,  and   for 
advanced  students,  £1  lis.  6d.    Theaverage 
number  of  lessons  given  in  the  course  of 
each  term  is  twelve.    The  necessary  tools 
are  lent  to  beginners  by  Mr,  Syer,  whose 
workshops    are  admirably  fitted    up,  and 
well  stocked  with  every  necessary  tool  and 
appliance    used  in    joinery    and    cabinet- 
making ;  but,  advanced  students  are  recom- 
mended to  provide  themselves  with  tools 
of  their  own.     I  am  sorry  to  learn  from 
Mr.   Syer  that  his  undertaking,  on  which 
he  has  sunk  a   considerable  sum  in   tools 
and  fittings,  and  pays  year  after  year  a  large 
amount  in  rent  for  the  workshops,  has  not 
as  yet  proved  as  remunerative  as  so  useful 
and  practical  an  institution  might  reason- 
ably be  expected  to  be ;  and  I  wonder  very 
much  that  London  Amateur  wood-workers 
do  not  take  advantage  of  it,  to  the  extent 
they  might,  for  I  can  assure  them  that  they 
will  acquire  more  technical  knowledge  and 
skill  in  handling  tools  in  three  months, 
under  Mr.  Syer's  guidance,  than  they  will 
in  three  years,  if  they  abandon  themselves 
altogether  to  following  their  own  devices. 
A  guinea  or  a  guinea  and  a  half  spent  at  the 
Finsbury  School,  will  be  found  to  have  been 
money  well  spent,  when  work  done  before 
tuition  and  after  tuition,  is  brought  into 
contrast,    and    comparison.      The    modus 
operandi  is  this: — A  piece  of  work  to  be 
done  is    selected,  and  the   amateur    goes 
through   the  various  operations  necessary 
from  commencement   to  finish,  under  the 
personal  superintendence  of  Mr.  Syer,  thus 
gaining  a  knowledge  of  every  branch  of  the 
trade,  from    sawing    out    the   pieces    and 
planing  them  up,  to  imparting    the  final 
touches  by  way  of  finish  after    they  are 
put  together.    It  is  astonishing  with  the 
predilection,    that    so    many     show     for 
carpentering  that  the  workshops  are  not 
inconveniently  crowded  with  pupils ;  it  will 
be  an  issue  much  to  be  deplored  if  Mr. 
Syer  is  compelled  to  relinquish  his  useful 
and  laudable  undertaking  through  want  of 
support. 

Stripping  off  Varnished  Paper. 
E  W.  {Finsbury  Park). —  Use  warm 
water  with  plenty  of  soda  in  it,  or,  better 
still,  a  good  quantity  of  American  potash 
in  the  water.  Apply  with  a  grass  brush  to 
varnished  surfaces  of  paper  or  paint,  and 
clear  off  in  the  usual  way  when  well 
soaked. 
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Printing  Press  for  Amateurs. 
G.  H.  (Huddersfield)  writes :— "  I  notice 
in  Amateur  Work  for  June,  letters  from 
two  correspondents  Veritas  and  Eoselea, 
in  which  they  severely  criticise  my  former 
letter  on  this  subject,  which  you  kindly 
published  in  your  April  number,  and  charge 
me  with  being  partial  and  J  misleading 
in  my  criticisms  of  the  '  Simplissimus/ 
because  I  had  no  personal  acquaintance 
with  it,  and  yet  they  themselves  both  fall 
into  exactly  the  same  error  by  speaking  of 
certain  principles  of  the  '  Model '  as  dis- 
advantages, which  are  in  reality  its  advant- 
ages, thus  showing  themselves  to  have 
quite  as  little  personal  knowledge  of  the 
'Model*  as  I  had  of  the  '  Simplissimus.* 
Therefore  I  hope  you  will  kindly  allow  me 
space  to  reply  to  them,  to  set  the  matter 
right,  as  they  are  clearly  labouring  under 
misapprehensions.  I  am  quite  willing  to 
accept  their  assurances  that  I  was  mis- 
taken as  to  what  I  considered  the  disad- 
vantages of  the  '  Simplissimus.'  I  simply 
pointed  out,  what  appeared  to  me  from  the 
illustration,  to  be  disadvantages,  but,  at  the 
same  time  I  was  quite  open  to  conviction  to 
the  contrary,  if  any  one  could  speak  of  the 
'  Simplissimus  *  from  personal  acquaint- 
ance ;  but  now  it  behoves  me  to  stand  up 
and  defend  the  '  Model '  from  their  adverse 
criticisms,  just  as  they  have  defended  the 

*  Simplissimus  *  from  mine.  In  the  first 
place,  Vebitas  seems  to  consider  that 
the  particular  construction  of  the  frame- 
work of  the  'Model'  ('twisted  around,' 
as  he  calls  it)  so  as  to  leave  the  sides  of  the 
platen  free  and  open,  is  a  disadvantage,  be- 
cause he  thinks  cast  iron  is  elastic  to  such 
a  degree,  that  it  will  not  stand  the  same 
amount  of  strain  that  the  framework  of  the 
'  Simplissimus '  will  stand  ;  but  I  may  in- 
form him  that  any  metal  type  in  existence 
would  be  crushed  flat  long  before  sufficient 
strain  could  be  put  ou  to  affect  the  frame- 
work of  the  'Model'  in  the  slightest 
degree,  so  strong  is  it  made ;  but,  as  a 
matter  of  fact,  no  strain  whatever  is  re- 
quired in  printing  with  it,  for  so  even  is  the 
impression,  that  the  instant  the  type 
touches  the  paper,  it  is  sufficient.  I  think 
that  settles  that  point.  In  the  next  place 
Veritas  says  he  fails  to  see  whatl  meant 
in  my  former  letter  by  saying,  '  Now  all 
this  is  avoided.*  If  he  read  my  letter  care- 
fully, he  could  scarcely  fail  to  see  that  my 
argument  was,  that  whenever  it  is  required 
to  print  with  the  '  Simplissimus '  on  a 
sheet  of  paper  wider  than  the  platen,  the 
paper  will  have  to  be  folded  to  go  between 
the  framework,  thus  taking  up  time  and 
wrinkling  the  paper,  and  it  is  all  this  waste 
of  time  and  wrinkling  of  the  paper  that  I 
contend  is  avoided  by  the  open  sides  of  the 

*  Model/  because  in  case  of  requiring  to 
print  a  pamphlet  or  magazine  of  several 
pages  say,  for  instance,  eight  pages,  with 
the  'Model,'  all  that  is  required  is  to  get 
a  sheet  of  paper  of  the  right  size  to  hold 
four  pages  of  the  pamphlet  on  each  side, 
then  while  each  page  is  being  printed  (that 
is  supposing  the  chase  to  be  only  large 
enough  to  hold  one  page  of  the  matter  at 
once)  the  part  of  the  paper  not  being  printed 
on  will  project  out  of  the  side  of  the 
machine  to  any  distance  without  requiring 


to  be  folded  at  all,  and  in  that  way  the  whole 
of  the  eight  pages  can  be  printed  in  succes- 
sion, after  which  it  is  only  necessary  to 
fold  the  sheet  into  pamphlet  form,  in  the 
usual  way,  and  the  job  is  complete.  Now 
this  could  not  be  done  with  the  '  Simplis- 
sinius'  in  anything  like  the  same  time, 
because  the  paper  would  have  to  be  re- 
folded afresh  for  eaeh  page  before  it  could 
be  got  into  the  machine,  consequently  it  is 
easy  to  see  the  great  amount  of  time  that 
would  be  wasted  in  this  folding  and  refold- 
ing, when  printing,  say  1000  pamphlets  of 
this  kind,  and  time  is  money  now-a-days  ; 
therefore,  I  say  it  is  all  this  great  waste  of 
time  and  trouble  which  is  avoided  by  the 
open  sides  of  the  'Model.'  Of  course,  all 
this  folding  in  the  case  of  the  *  Simplissi- 
mus '  might  be  avoided  by  cutting  the 
paper  to  the  size  of  each  page  before  print- 
ing, but  this  would  be  no  advantage  in  the 
end,  as  the  waste  of  time  in  thus  cutting 
the  paper  would  be  much  the  same  as  in 
the  folding.  In  the  next  place  Veritas, 
referring  to  my  remarks  about  the  'Model' 
being  the  only  press  with  which  a  sheet  of 
paper  larger  than  the  platen  can  be  printed 
ou  without  folding,  on  account  of  its  free- 
dom from  side-arms  or  frames,  calls  my 
attention  to  the  Birmingham  Machinist 
Company's  '  Simplex,'  a  machine  which 
he  says,  is  exactly  the  shape  and  construc- 
tion of  the  *  Model,'  and  yet  in  the  very 
next  sentence  he  says  it  is  not  made  self- 
inking,  consequently,  I  say  it  is  disqualified 
from  comparison  with  the  'Model'  on  that 
account,  as  the  latter  machine  is  self-ink- 
ing, the  arms  which  work  the  inking  appa- 
ratus, being  admirably  arranged  to  curve 
down  under  the  platen  and  type  bed  so  as 
not  to  obstruct  the  open  sides  of  the 
machine,  and  this  is  where  the  advantage 
comes  in.  Veritas  says  amateurs  with  a 
little  ingenuity  could  make  the  *  Simplex  ' 
self-inking  for  themselves,  but  I  contend 
that  to  make  it  self-iDking  and  leave  the 
sides  open  like  the  '  Model,'  it  could  only 
be  done  on  the  same  principle  as  the 
'  Model ; '  and  Veritas  will  surely  not  say 
that  the  Birmingham  Machinist  Company 
should  have  the  credit  for  that.  Now  as 
regards  the  so-called  Clam-Shell  motion  of 
the  *  Model,'  which  both  Veritas  and 
Eoselea  condemn  as  a  disadvantage,  be- 
cause they  think  the  bottom  of  the  platen 
must  meet  the  type  first,  I  can  inform  them 
that  such  is  not  the  case,  as  the  motion 
only  resembles  the  closing  of  a  book  to  a 
certain  extent,  for  it  is  arranged  so,  that 
when  the  platen  gets  within  a  short  dis- 
tance of  the  type,  it  moves  perfectly  paral- 
lel ;  and  in  addition  to  this  there  are  set 
screws  behind  the  platen,  by  which  the 
slightest  irregularity  can  be  instantly  rec- 
tified, and  so  far  from  the  bottom  of  the 
platen  touching  the  type  first,  as  Veritas 
and  Eoselea  suppose,  a  few  turns  of  these 
screws  would  make  the  top  touch  long 
before  the  bottom,  if  necessary,  therefore 
all  that  is  required  for  a  perfectly  even 
impression  is  a  proper  adjustment  of  these 
screws,  and  once  properly  adjusted,  they 
very  seldom  require  touching,  therefore  the 
statement  of  Veritas,  that  it  is  very  diffi- 
cult to  get  an  even  impression  at  all,  is 
entirely  wrong,  the  impression  always  being 


perfect  and  no  possibility  of  slurring. 
Veritas  next  refers  to  the  fact  of  the  forme 
not  requiring  to  be  removed  from  the 
'Simplissimus*  for  correction,  as  in  the 
case  of  the  'Model,'  but  that  is,  in  my 
opinion,  of  no  consequence,  as  the  chase, 
with  forme,  can  be  instantly  removed  from 
the  'Model'  on  to  the  imposing  table  for 
correction,  and  as  instantly  replaced  again. 
He  also  says  the  rollers  of  the  '  Simx>lissi- 
mus'  are  larger  than  the  'Model,'  but  I 
do  not  see  any  advantage  in  that,  as  the 
rollers  of  the  'Model'  are  quite  large 
enough  for  their  purpose.  Lastly,  Veritas 
says  the  price  of  the  'Model*  is  higher 
than  the  *  Simplissimus,*  which  may  be 
the  case,  but,  notwithstanding  that,  if  I  had 
my  choice  to  make  again,  I  should  not  do 
differently,  because,  as  a  matter  of  fact, 
when  I  chose  my  '  Model,'  over  five  years 
ago,  I  had  no  more  knowledge  of  it  than  I 
had  of  the  '  Simplissimus,'  but  I  had  seen 
an  illustration  of  each  of  them,  and  chose 
the  *  Model  '  simply  and  solely  because  I 
considered  its  construction  to  be  on  the 
better  principle  of  the  two,  and  I  am  of  the 
same  opinion  still.  I  think  there  are  now 
no  other  points  in  the  letters  of  Veritas 
and  Eoselea,  on  which  I  need  touch  par- 
ticularly, and  so  as  v*e  are  each  of  us  so 
well  satisfied  with  our  respective  machines, 
I  trust  Excelsior  (S.  A.)  may  be  equally 
well  satisfied  with  the  one  he  selects,  which- 
ever it  may  be." 

KunUs  &  Son's  Plane. 

J.  T.  P.  writes:— "I  wrote  for  one  of 
these  planes,  and  my  experience  tallies 
exactly  with  the  correspondent  W.  Savage, 
in  the  faulty  and  general  unfinished  state 
the  article  is  sent  out.  Mine  appeared  little 
better  than  a  rough  casting  with  a  coat  of 
paint  over  it,  no  attempt  at  trueing  up  or 
finishing  off  about  it,  and  as  a  plane  simply 
useless  when  I  got  it,  as  W.  Savage  states. 
The  sole  was  out  of  truth,  and  cutting-iron 
all  askew,  and  nearly  J  out  of  square  with 
mouth  of  the  sole.  I  can  bear  him  out  as 
to  its  being  the  most  botchy  piece  of  work 
I  ever  came  across  in  a  tool.  I  was  more 
amused  than  annoyed,  and  could  not  resist 
a  laugh  when  I  saw  how  gamely  the  iron 
answered  to  the  screw  in  coming  up,  one 
corner  a  full  i'B  out  before  the  other  ap- 
peared at  all.  Finish  may  be  a  secondary 
consideration,  but  truth  and  accuracy  of 
adj  ustment  we  must  have  in  a  plane  to  be  of 
any  use.  However,  I  do  Messrs.  Munks 
the  justice  to  say  they  offered  to  put 
it  right,  and  after  some  two  weeks' 
labour  at  it,  I  have  it  now  somewhat  im- 
proved, hut  at  the  same  time,  I  cannot 
endorse  all  that  is  stated  in  its  favour." — 
[I  can  insert  no  more  letters  on  this  sub- 
ject, which  has  been  sufficiently  ventilated. 
The  principle  is  excellent,  but  it  remains 
with  Messrs.  Munks  &  Son  to  carry  it  out 
in  a  satisfactory  manner.— Ed.] 

J,  B.  writes: — "I,  like  "W.  Savagb,  was 
much  disappointed  when  I  received  one  of 
the  above  planes,  which  I  sent  for  in  con- 
sequence of  your  glowing  description.  I  am 
afraid  yours  was  a  specially  well-finished 
plane,  and  sent  for  flattering  notice.  I 
quite  agree  with  you  that  the  adjustability 
of  the  plane  is  a  success,  but  want  of  finish 
spoils  it.    The  iron  of  mine  was  askew,  and 
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had  to  be  re-ground  before  it  could  be  used 
The  mouth  was  VV  in.  wide,  which  rendered 
it  useless  for  fine  work,  and  I  now  use  it  for 
rough  jobs  only.  To  those  amateurs  who 
need  a  really  good,  and  at  the  same  time 
cheap,  tool,  I  would  recommend  the 
"  Stanley  Adjustable  Iron  Block  Plane," 
obtainable  of  Mr.  Lunt  for  4s.  This  instru- 
ment is  7  in.  long,  with  a  \\  in.  cutter ;  it 
works  beautifully,  and  is  capable  of  the 
nicest  adjustment.  Even  a  casual  observer 
cannot  fail  to  mark  the  superior  finish  of 
the  sole  of  the  "Stanley"  over  that  of 
Messrs.  Mnnks'  plane.  I  am  sure  if  the 
litter  firm  were  to  bring  out  a  well-finished 
article  of  the  some  pattern  as  at  present,  at 
a  slightly  increased  price,  it  would  com- 
mand a  ready  sale  ;  and  I  should  be  one  of 
the  first  to  welcome  it."  \Oi  course,  I  can 
only  judge  from  the  specimen  that  comes 
under  my  own  observation.  I  shall  send 
all  strictures  onthe  plane  to  Messrs.  Munks 
and  Sons,  and  leave  it  to  them  to  reply  to 
them. — Ed. J 

Plane  writes:— "  Seeing  that  you  so 
highly  recommended  the  plane  patented  by 
Mnnks  &■  Sons,  I  sent  for  one,  but  was  very 
much  disappointed  with  it,  and  would  have 
written  sooner,  bat  thought  I  would  wait 
and  see  if  there  were  any  complaints  in 
Amateur  Woee  about  it,  as  I  was  sure 
there  would  be  if  they  got  the  same  sort  of 
tool  as  I  did.  I  find  I  was  not  mistaken  by 
seeing  the  letter  from  "W.  Savage,  only  that 
he  does  not  expose  all  its  weak  points.  I 
will  just  describe  mine.  The  sole  is  warped, 
being  neither  round  nor  flat ;  the  mouth  is 
too  wide  ;  the  plane  iron  has  to  be  ground 
askew  to  make  it  come  square  with  the  sole, 
and  instead  of  its  being  easily  adjusted  (the 
very  point  claimed  specially  for  it),  I  find 
that  through  the  iron  and  adjusting  screw 
being  so  loose  and  shaky  that  it  is  far  more 
difficult  to  adjust  than  the  ordinary  wooden 
planes.  The  one  you  inspected  must  have 
been  a  specially  good  one-  I  admire  the 
principle,  and  think  it  the  very  thing  for 
amateurs  if  properly  made."  [You  have 
been  unfortunate,  clearly  in  the  plane  sent 
to  you,  but,  after  all,  the  principle  finds  as 
much  favour  with  you  as  it  does  with  me. 
—Ed.] 

Type-founding  Made  Easy. 
J.  E.  (Ballater). — "Printing  for  Ama- 
teurs "  will  be  brought  to  a  close  in  two 
more  papers.  Lithography  is  among  the 
subjects  to  be  treated  when  I  can  meet  with 
a  practical  man  to  write  on  the  subject. 
Your  letter  is  so  eminently  practical,  so 
replete  with  good  sense  and  good  advice  to 
amateura  in  general,  and  so  much  to  the 
point  in  showing  how  a  thoughtful  man 
who  is  possessed  of  patience  and  persever- 
ance may  carry  out  any  kind  of  work  on 
which  his  mind  is  steadily  set,  that  I  have 
much  pleasure  in  giving  publicity  to  the 
greater  part  of  your  letter,  which  runs  as 
follows : — 

"I  wonder  at  seeing  complaints  made 
about  some  subjects  in  Amateur  "Work, 
being  treated  too  elaborately.  When  only 
the  leading  points  of  a  subject  are  treated, 
it  is  of  little  use  to  the  uninitiated;  but 
when  little  matters  are  clearly  brought  out, 
some  useful  hints  will  be  got.    I  am  not  an 


organ  builder  or  violin  maker,  but  I  have 
gained  many  useful  ideas  from  the  writers 
on  these  subjects.    In  fact,  no  good  ama- 
teur will  lose  what  may  be  useful  to  him, 
because  the  paper  is  not  headed  with  the 
name  of  his  hobby,  but  will  take  hints  from 
reading  how  to  make  paper  pipes  for  organs, 
how  to  use  xmPer  f°r  other  purposes,  or 
learn  from   the  instructions  on  cutting  a 
scroll  for  a  fiddle,  how  to  apply  measures 
and  tools  to  other  kinds  of  work.    I  think, 
on  the  whole,  you  cannot  do  better  than 
you  have  been    doing,   describing    clearly 
whatever  subject  you  may  take  up,  especi- 
ally in  little  matters,  for  it  is  through  these 
being  overlooked  that  many  amateurs  are 
led  to  make  blunders.    There  is  a  subject 
on  which  I  have  lost  all  hopes  of  getting 
any    information.       It    is    type-founding ; 
whenever  it  is  spoken  of  the  veto  is  instantly 
applied,  onthe  plea  that  it  is  too  intricate 
for  any  one  but  those  in  the  trade,  so  that 
no  one  should  attempt  it.  Now,  for  my  part, 
as  I  did  not  believe  that  type-founders  were 
a  special  creation  of  Providence,  but  con- 
sidered them  to  be  only  men  working  care- 
fully, and  by  practice  becoming  expert,  and 
not  caring  to  publish  their  experience,  I 
therefore    attempted  the  work,  and    suc- 
ceeded   wonderfully  well  in  it.     I  do  not 
mean  that  I  cut  my  letter  punches,  but  I 
made  my  mould    and  matrix,  simple  but 
suitable,  and  cast  a  fount  of  Long  Primer 
"  over  100  different  characters,"  all  in  one 
mould,  having  all  one  size  of  body,  but  each 
differing  in  thickness,  from  the  small  i  to 
the  large  M,  and  all  cut  to  type  height 
before  leaving  the  mould.    I  am  sorry  I 
cannot  give    drawings  of  my  mould  that 
others  might  improve  on  it.    I  am  far  from 
thinking  it  is  the  best  that  can  be  got ;  it 
could  be  improved,  no  doubt,  yet  it  works 
very  well ;  the  material  it  is  composed  of 
cost  nothing,  being  odds  and  ends  picked 
from  the  lumber  heap.  The  tools  used  in  its 
construction  were  a  file,  a  bow  drill,  and  a 
rivet  hammer — of  course  a  vice  comes  in 
handy  for  holding  pieces  to  be  filed.    I  got 
my  letters  from  a  printer,  one  character  of 
each— putting  one  of  these  into  the  mould, 
I  fixed  the  mould  to  the  size  of  the  letter, 
I  then  took  the  impression  of  the  face  of 
the  letter  in  soft  lead.    All  I  had  to  do 
was  open  the  mould,  take  out  the  original 
letter,  shut  it,  and  pour  in  type  metal,  when 
I  have  a  facsimile  of  the  character,  which  I 
can  reproduce  as  often  as  I  like,  andalways 
the  same." 

Electrical  Amateur  Work. 
Mr.  Edwinson  writes:— "The  interest 
in  amateur  installations  of  electric  light 
plant  continue  unabated,  notwithstanding 
the  heavy  outlay  needed  to  maintain  such 
installations  in  working  order.  Amateurs 
of  all  classes  are  experimenting  with 
batteries  for  the  production  of  current  for 
the  electric  light,  or  are  busy  in  the  con- 
struction of  dynamo  machines  forthe  same 
purpose.  The  Patent  Office  has  had  to 
examine  not  a  few  applications  for  letters 
patent  to  protect  the  rights  of  inventors  of 
new  batteries,  and  some  of  those  so-called 
inventions  have  been  placed  on  the  market 
heralded  by  grandiloquent  advertisements, 
composed  to  tempt  the  amateur  into  buying 
the  inexpensive  (?)  article,  which  is  war- 


ranted   to    produce    electric    energy   for 
nothing !       Those     extraordinary     claims 
should  be  in  themselves  sufficiently  start- 
ling to  warn  readers  of  Amateur  Wobk 
against    spending    one    penny    upon    the 
batteries  and  apparatus  thus    advertised. 
The  whole  subject  of  electric  lighting  by 
means  of   primary  batteries  has  been  re- 
cently treated  most  exhaustively  in  a  paper 
read  by  Mr.  Probert  beforti  the  Society  of 
Arts,  with  Mr.  Preece  in  the  chair,  and  an 
abstract  of  Mr.   Probert's  paper  was  pub- 
lished in  the  Electrical  Review  of  June  7th 
last.    Headers  who  are  interested    in    the 
subject  will  do  well  to  read  Mr.  Probert's 
remarks,   and  to  well  digest  them  before 
buying    any  of    the   batteries    so  grandly 
praised  in  the  advertisement   columns  of 
weekly  journals.  Electric  lighting  by  means 
of  current  derived  from  primary  batteries 
has  its  place  merely  as  an  interesting  ex- 
periment   and  source  of  amusement,  and 
lighting  by  means  of  hand-driven  dynamos 
must  be  arranged  in  the  same  class.     Even 
as  an  experiment  the  apparatus  is  costly, 
and  yields  a  poor  return  for  the  trouble, 
outlay,  and  dirt  inseparable  from  it.    Elec- 
tric lighting  can  only  be  successful   and 
satisfactory  when  the  current  is  generated 
by  large  machines  driven  by  water  power, 
steam    power,  or  gas  engines.    Amateurs 
will  also  please  receive  a  word  of  warning 
against  buying    sealed  improved  forms  of 
batteries  for  electric  bells.    Many  of  those 
sealed  batteries  are  uncertain  and  unreliable 
in  their  action.    No  improvement  on  the 
Le"clanch(5  battery  has  yet  been  invented  for 
electric  bells. 

G.  P.  D.  (Moira).—  The  water  regulator 
is  at  best  but  a  make-shift,  and  a  clumsy 
one  at  that.  Glass  tubes  will  frequently 
break  without  an  apparent  cause  or  warn- 
ing. Probably  the  charge  of  electricity 
has  something  to  do  with  this  sudden 
fracture;  it  is  certainly  not  caused  by 
the  metal  ends  alone,  for  I  have  known 
tjbes  to  split  into  fragments  when  they 
have  not  been  furnished  with  metal  ends. 
Make  up  an  electro-magnetic  brake  and  fix 
it  to  the  primary  circuit  to  act  as  a  regula- 
tor— this,  together  with  a  core  made  up  of 
a  bundle  of  iron  wires  enclosed  in  a  brass 
tube,  should  be  sufficient  to  regulate  the 
shocks  to  a  nicety.  You  will  find  a  descrip- 
tion of  such  a  brake  and  regulator  on  pp. 
325-7  of  Amateur  "Work,  Vol.  II.  More 
detailed  and  illustrated  descriptions  of  evils 
will  be  forthcoming  when  space  can  be 
found  for  them.— G.  E. 

Useful  Varnish. 
Savoir  Fairb  writes : — "I  have  found  the 
following  very  good  as  a  varnish,  namely, 
3  oz.  of  gum  copal  to  £  pint  of  rectified 
spirits  of  wine.  Pulverize  the  gum  and 
place  the  powdered  gum  and  spirit  in  a 
strong  bottle  on  the  range— not  too  near  the 
fire,  or  look  out  for  an  explosion— and  leave 
it  for  three  or  four  days.  Then  drain  off 
into  another  bottle  for  use.  It  may  be  fil- 
tered, if  thought  proper  to  do  so  ;  but  it  is 
not  necessary  if  properly  decanted.  How 
about  the  water- bath  for  the  above?  how 
would  that  answer  ?  "  [Try  the  water-bath, 
and  send  the  result  of  the  trial  to  me. — 
Ed.] 
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Fret  Work. 
Fritz  writes  :— "  I  have  at  various  times 
taken  the  hint  from  Subscribers  and  called 
upon  tradesmen  for  tools,  etc.,  and  found 
such  recommendations  useful.  As  an 
amateur  in  fret- work,  I  have  much  pleasure 
in  calliDg  the  attention  of  your  readers  to 
Mr.  G.  Busschots,  33,  Park  Lane,  Liverpool. 
I  have  worked  out  nearly  all  the  fret- work 
patterns  given  in  your  numbers,  and  am 
certain  that  I  would  have  been  placed  at  a 
great  disadvantage  at  times  had  I  not 
received  Mr.  Busschots'  practical  advice. 
Every  requisite  may  he  ohtained  at  his  shop, 
and,  besides  this,  he  does  not  grumble  at 
giving  you  an  hour  or  two's  advice.  His 
collection  of  patterns  from  French,  German, 
Italian,  American,  and  other  sources, 
reaches  a  very  great  number." 

Change  of  Plates  away  from  Dark 
Room. 

R.  A.  R.  B.— To  change  plates  when  away 
from  the  dark  room,  the  kind  of  arrange- 
ment shown  in  sketch  may  he  used.  It  con- 
sists of  a  box  of  sufficient  size  to  contain 
a  dark  slide  when  opened,  the  bos  of  un- 
exposed plates,  and  the  box  to  receive  ex- 


you  may  consider  it  worth  reprinting  for 
the  benefit  of  your  readers.  *  It  often  hap- 
pens that,  either  by  intention  (as  in  prun- 
ing) or  by  accident  trees  are  wounded  in 
various  ways.  A  common  practice  is  to 
cover  large  wounds  with  coal  tar,  but  this 
is  objected  to  by  some  as  injurious  to  the 
tree.  Experiments  go  to  show,  however, 
that  its  use  in  covering  large  wounds  is  not 
injurious,  but  that,  on  the  contrary,  a 
callus  readily  forms  under  the  tar,  on  the 
edges  of  the  wound,  and  that  the  wounded 
part  is  thus  protected  from  decay.  There 
is,  nevertheless,  another  objection,  for  if 
the  tar  he  applied  a  little  too  thick  the  sun 
melts  it,  and  it  runs  down  on  the  bark  of 
the  tree.  This  can  be  obviated  by  mixing 
and  stirring,  and  thus  incorporating  with 
the  tar  about  three  or  four  times  its  weight 
of  powdered  slate — known  as  slate  flour — 
tbe  mixture  being  known  as  plastic  slate, 
and  used  for  roofing  purposes.  It  is  easily 
applied  with  an  old  knife  or  flat  stick,  and, 
though  it  hardens  on  the  surface,  it  remains 
soft  and  elastic  underneath.  The  heat  of 
the  sun  does  not  melt  it,  the  coldest  winter 
weather  does  not  cause  it  to  crack,  nor 
does  it  peel  off.    The  same  mixture  is  also 


APPARATUS  FOR    CHANGING   PLATES  WHEN    AWAY  FROM   DARK   ROOM. 


posed  plates.  One  end  is  cut  out  to  receive  I 
the  end  of  it  sleeve,  g  (made  of  block  and 
red  turkey  twill,  or  sateen)  which  is  of 
sufficient  capacity  to  transmit  dark  slide  ' 
and  boxes.  This  sleeve  is  tied  round  with  l 
tape  h.  Two  smaller  sleeves,  c,  i>,  with 
elastic  bands,  r,  k,  are  fastened  as  shown, 
bo  admit  the  hands.  A  small  pane  of  deep 
ruby  glass  covered  with  orange  paper,  b, 
allows  the  interior  to  be  seen,  if  another 
pane  a  be  inserted  on  side  opposite  hand- 
sleeves.  Of  course,  the  box  must  be  abso- 
lutely light-tight,  except  as  regards  the 
coloured  light  passing  through  windows. 
When  in  use  it  stands  on  the  table.  A  most 
convenient  form  of  the  same  idea,  but 
without  the  windows,  is  described  and 
figured  in  the  British  Journal  of  Photography  I 
Almanack,  188 !•,  page  114,  published  at  2, 
York  Street,  C'oveut  Garden,  W.C.,  price 
Is.— fA.  H.M.J 

Protection  for  Wounded  Bark  of  Trees. 

J.  N.  (Worthing)  writes  : — "  Apart  from 
the  faot  that  amateur  mechanics  are  fre- 
quently amateur  gardeners  as  well,  I  find 
the  preparation  described  in  the  accompany- 
ing paragraph  (culled  from  '  "Woods  and 
Forests,'  of  Dec,  5th)  so  useful  that  I  think 


useful  for  other  purposes  in  the  garden. 
Leaky  watering  pots,  barrels,  pails,  shut- 
ters, sashes,  etc.,  cau  be  easily  repaired  with 
it,  and  much  annoyance  and  loss  of  time  be 
thus  avoided.  It  will  stick  to  any  surface, 
provided  it  be  not  oily,  and,  as  it  does  not 
harden  when  kept  in  a  mass,  it  is  always 
ready  for  use.  A  gallon  will  last  for  a  long 
time.'  " 

Scene  Painting. 
Ochre.— See  answer.to  H.  B.  (Islington) 
in  page  493. 

Runners  for  Drill  Stocks. 
A.  F.  S.  (Dresden)  writes  : — "You  ask  for 
my  way  of  making  runners  for  drill  stocks. 
I  do  not  know  if  there  is  anything  new  about 
it.  I  have  a  drill  stock  so  made  which  has 
stood  sixyears' work,  and  the  runner  is  good 
as  ever;  but  the  twist  is  worn.  The  plan 
consists  simply  of  filling  a  brass  runner 
with  white  brass,  but  though  I  may  find 
it  easy,  others  may  not.  Makers  generally 
make  their  runners  much  too  short  (mine 
was  i  in.  long),  therefore  they  wear  out  in 
about  three  or  four  months.  Supposing  I 
had  a  9  in.  twist  $  in.  diameter,  I  should 
make  the  runner  §  in.  long  and  j%  diam. 
The  first  thing  to  do  is  to  turn  a  runner  in 
brass,  a  i  in.  hole  is  then  bored  through  it, 


and  the  hole  enlarged  in  the  centre  to  hold 
the  filling;  the  middle  of  tbe  hole  should 
be  about  £  in.  larger  diameter  than  the  drill 
twist.  The  lower  end  of  runner  should  be 
made  about  3V  iu.  larger  than  the  twist.  A 
piece  of  iron  2  iu.  square  £  in.  thick  is  next 
required,  a  hole  is  bored  through  the  centre 
large  enough  to  admit  the  end  of  the  twist, 
pushing  up  to  the  shoulder.  The  iron  is 
then  taken  off  the  twist,  and  the  runner  is 
put  on  the  twist  with  the  smallest  end  next 
to  the  shoulder ;  the  iron  plate  is  then  put 
on,  and  the  end  of  twist,  which  protrudes 
through  the  iron  plate,  is  screwed  in  the 
vice.  Loam  is  then  placed  all  round  the 
runner,  and  formed  into  a  funnel  shape  at 
the  top.  Some  white  brass  or  type  metal  is 
now  required — I  prefer  the  white  brass,  but 
there  is  some  difficulty  in  melting  it,  as  it 
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FORM  OF  RUNNER 
USED  BY  A.  F.  S. 


■  STOCK    IN    VICE    READY    FOR 
FILLING. 

must  be  melted  in  a  sealed  ladle,  or  it 
oxidises  entirely.  If  the  runner  has  a  handle, 
the  holes  for  the  pins  must  be  drilled  before 
casting  in  the  filling,  and  the  holes  filled 
with  loam  to  prevent  them  being  filled  up 
with  the  filling.  The  metal  is  next  melted 
and  poured  in,  and  left  to  cool.  On  no 
account  cool  the  drill  in  water,  as  honey- 
combing is  the  result.  For  white  brass  the 
whole  thing  should  be  heated  in  the  oveu 
first,  as  white  brass  is  very  likely  to  honey- 
comb by  coming  in  contact  with  cold  metal. 
White  brass  is  also  expensive,  and  I  do  not 
think  smaller  quantities  than  281b.  ingots 
can  be  had.  These  cost  21s.  The  White 
Brass  Company,  Lombard.  Street,  Sou th- 
toarfc,  will  doubtless  supply  all  information 
on  the  subject.  If  you  take  a  drill  to  a 
maker  he  will  charge  you  half  as  much  as 
the  drill  cost,  perhaps  more.  But  if  I  were 
to  do  it,  it  would  cost  me  about  lOd, 
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Soap  Making  at  Home. 

Savoir  Paire  writes : — "  I  seeoneof  your 
correspondents  in  the  June  number  has  used 
sawdust  as  a  body  for  his  soap-mating  pro- 
cess. I  can  quite  agree  with  your  remarks 
respecting  it.  Why  does  he  not  try  oat- 
meal? It  is  used  in  many  factories  for 
making  a  skin  toilet  soap,  being  beneficial 
to  the  skin.  If  fine  meal  were  used,  I  think 
it  would  do  away  with  the  roughness  spoken 
of.  Being  one  of  a  small  family,  I  nave  not 
had  an  opportunity  of  getting  the  waste 
grease,  or  I  would  have  tried  the  experi- 
ment ere  this.  Should  any  one  try  the  oat- 
meal, I  shonld  be  glad  to  know  how  it 
answers."  [Tou  sayabove,  in  the  June  num- 
ber, which  I  have  emphasi2ed  by  putting 
the  words  in  ita'ies.  On  referring  to  the 
June  part,  I  found  that  nothing  whatever 
was  said  there  about  the  use  of  sawdust  in 
soap;  but  further  search,  which  took  me 
some  minutes,  showed  that  you  were  refer- 
ring to  remarks  made  by  Akother  Ama- 
teur Soap  Maker,  in  page  291  in  the  April 
part  of  the  magazine.  It  is  better  in  all 
cases  to  refer  not  to  the  Part,  but  to  the 
Page  in  which  anything  to  which  you  wish 
to  draw  attention  may  occur.  I  am  glad  to 
hear  that  yon  are  satisfied  with  the  maga- 
zine, and  that  you  have  been  successful  in 
your  adaptation  of  Mr.  Gleeson  White's 
Japanese  Hanging  Cabinet  for  the  drawing 
room,  as  a  corner  cabinet.  The  sketch  you 
send  is  excellent,  and  shows  you  to  be  pos- 
sessed of  considerable  skill  in  construction 
and  the  conversion  of  the  design  to  a  pur- 
pose entirely  different  from  that  for  which 
it  wa3  originally  intended. — Ed.] 

Sapo  writes  : — "  Some  time  ago  I  read 
certain  instructions  for  soap-making  in 
Amatetp.  "Wore,  carried  them  ont,  and 
succeeded  admirably.  My  soap,  though  in 
all  respects  a  good  hard  soap,  was  with 
difficalty  salable,  and  made  very  little 
lather  in  cold  water,  owing  to  its  closeness 
and  to  the  stone-like  hardness  which  it  ac- 
quired on  keeping.  To  remedy  tbis  insolu- 
bility, I  added  resin  dissolved  in  strong 
lye,  which  vastly  improved  the  quality  of 
the  soap.  The  soap  made  thus  was  of  a  fine 
waxy  yellowish  appearance,  about  as  hard 
as  the  hard  soap  of  the  shops,  and  lathered 
freely  in  cold  water.  So  vastly  was  the 
lathering  quality  improved,  that  I  now 
never  fail  to  introduce  resin  into  my  soap. 
For  the  benefit  of  fellow-amateurs  desiring 
to  try  the  experiment,  I  give  my  way  of 
proceeding.  I  take  3  lbs.  of  fat,  and 
saponify  them  in  the  ordinary  way  as  de- 
scribed in  Amatece  Work  ;  in  another 
little  saucepan  I  put  half  a  pound  of  ordi- 
nary coarse  powdered  resin,  and  cover  it 
with  about  its  own  bulk  of  strong  soda-lj  e 
at  about  33°  Banme.  Tou  need  not 
however,  measure  the  strength,  but  put 
about  two  teaspoonful3  of  soda  on  the 
resin,  add  enough  water  to  cover  it,  and 
boil  the  mixture,  stirring  well  all  the  time, 
until  it  begins  to  boil  and  assumes  the  con- 
sistence of  syrup,  then  -pour  it  into  the 
soap,  and  stir  the  two  well  together,  when 
the  mixture  assumes  a  dark  brown  colour. 
Boil  for  some  time,  until  a  portion  taken 
ont  by  a  spoon,  cooled,  and  pressed  between 
the  finger  and  thumb  becomes  quite  flaky, 
aDd  does  not  taste  of  alkaline  when  placed 


against  the  tongue.  If  it  tastes  of  alkaline, 
add  a  little  melted  fat,  not  much  at  a  time, 
and  boil  until  the  soap,  when  pressed 
between  the  finger  and  thumb  is  flaky,  and 
does  not  taste  at  all  of  alkali,  but  tastes 
sweet,  owing  to  the  liberated  glycerine.  If, 
during  the  boiling,  the  soap  becomes  too 
thick,  add  a  little  hot  water,  and,  when  you 
have  the  soap  made  without  excess  either 
of  fat  or  alkali,  pour  into  the  moulds,  where 
it  will  harden  into  a  fine  yellowish  white 
soap.  I  may  add  that  resin  soaps  are  more 
detergent  than  ordinary  hard  soaps,  and 
that  almost  all  soaps,  toilet  and  otherwise, 
contain  a  more  or  le3S  amount  of  resin, 
Hoping  I  have  not  intruded  too  much  on 
your  valuable  space." 

Ls  Page's  Carriage  Glue. 

J.  T.  P.  writes  : — "  I  sent  for  a  pint  can 
of  this,  and  find  it  simply  invaluable  in  the 
workshop,  always  handy  and  effectual  in 
many  ways.  Chips  of  furniture  and  such 
odd  jobs  are  a  pleasure  to  do  now  the 
smoking  glue  pot  and  its  fuss  are  abolished. 
Amateurs  will  do  well  to  try  it." 
Stop  Chamfer  Plane. 

Cumberland  Lad  writes  : — "  I  have  read 
with  great  interest  the  discussio:i  on  this 
plane  in  your  admirable  paper,  and  without 
any  intention  of  taking  part  in  it,  but  the 
letter  of  J.  B.  Searle  displays  such  a 
lamentable  ignorance  of  the  right  use  of 
the  tool  that  I  am  compelled  to  take  pen  in 
hand.  I  bought  my  plane  almost  immedi- 
ately after  reading  the  article  upon  it  in. 
your  November  number,  and  being  only  a 
blundering  amateur,  I  had,  like  others,  a 
good  deal  of  difficulty  at  first  in  cutting  the 
stops  with  it,  but  a  little  practice  enabled 
me  to  do  it  perfectly.  Mr.  Searle  implies 
that  the  plane  is  of  no  use  in  chamfering  an 
Oxford  frame  12  inches  square.  Why,  my 
dear  sir,  I  con  cut  a  chamfer  only  3  inches 
from  point  to  point  of  stops  with  my  plane, 
and  that  on  a  piece  of  wood  J  inch  square  1 
The  mistake  Mr.  Searle  makes  is  shown 
by  his  remark  that  "  ycu  cannot  get  up  to 
the  end  of  your  work."  He  must  learn  that 
the  stops  are  not  formed  by  working  the 
plane  up  to  them,  but  by  pushing  it  down  and 
away  from  them.  The  way  I  do  is  this.  I 
cut  two  little  V  nicks  at  the  points  where  I 
want  my  stops  to  be,  and  take  off  the  sharp 
edge  between  them  with  a  firmer  chisel.  I 
then  set  my  plane  iron  to  the  full  depth  of 
the  chamfer  I  wish  to  cut.  A  little  practice 
enables  one  to  do  this  by  the  eye,  and  then 
I  adjust  the  wooden  block  in  front  of  the 
iron  so  as  to  regulate  the  thickness  of  the 
shaving,  as  in  an  ordinary  plane.  I  now 
place  my  plane  between  the  two  V  nicks  and 
draw  it  gently  back  towards  me  until  I  feel 
the  iron  enter  the  V  nick  nearest  to  me.  A 
sharp  firm  push  downwards  and  forwards, 
repeated  two  or  three  times,  cuts  that  stop 
perfectly.  I  then  turn  round  and  cut  the 
other  stop  in  the  same  way,  and  afterwards 
a  few  strokes  of  the  plane  cleans  out  between 
the  two,  but  care  must  be  taken  in  this  last 
operation  not  to  injure  the  clean-cut  stops 
previously  formed.  It  certainly  is  a  most 
perfect  tool,  and  no  one  who  has  once 
mastered  it  will  ever  look  at  a  spoke  shave 
afterwards,  except  for  curved  work."  [Mr. 
Searle  is  an  experienced  prof essional  work- 
man, but  I  am  inclined  to  think  with  yon 


tbat  he  has  not  actually  handled  the  Stop 
Chamfer  Plane.  I  see  no  difficulty  whatever 
myself  in  getting  to  the  end  of  the  work 
with  it,  but  others  may  find  the  tool  that 
Mr.  Searle  suggests  more  handy. — Ed.] 
Boarding  on  Top  of  Wall. 

Omega. — It  depends  very  much  on  how 
you  intend  to  finish  your  woodwork  what 
kind  of  wood  you  should  use.  White  deal 
is  the  cheapest  you  can  buy,  and  is  good 
enough  if  you  intend  to  tar  the  fence ;  and 
if  you  are  going  to  paint  it,  use  yellow  deal. 
Perhaps  \  inch  floor  boards  would  suit  you, 
which  are  sold  cheaply  enough  at  per 
square  of  100  feet,  but  I  do  not  name  price, 
as  prices  differ  in  different  .parts  of  the 
country.  Go  to  any  respectable  dealer  in 
wood,  and  he  will  serve  you  well,  without 
doubt.  Tou  can  nail  slips  over  the  joints 
on  your  side  of  the  wall  if  you  simply  butt 
the  edges  one  against  the  other ;  or  you 
may  cut  a  rebate  in  the  edges,  which  will 
cause  them  to  overlap  ;  or  you  may  groove 
and  tongue  the  edges.  Tou  will  find  the 
Blips  good  enough,  and  by  using  them  you 
will  save  a  deal  of  trouble  which  is  insepar- 
able from  the  other  methods  of  jointing  the 
boards  that  I  have  suggested.  If  you  want 
to  do  the  job  very  cheaply,  buy  of  a  whole- 
sale grocer  some  ham  cases  in  which  hams 
are  sent  to  this  country  from  Canada  and 
the  United  States.  The  boards  of  which 
these  are  composed  are  sometimes  rebated, 
but  not  always.  I  have  found  these  cases 
very  useful.  Or  you  may  get,  from  the 
same  source,  some  of  the  boxes  in  which 
matches  are  sent  over  from  Sweden.  These 
are  made  of  narrow  boards,  connected  by 
grooving  and  tonguing,  but  they  vary  some- 
what in  thickness,  as  they  are  sawn  out  iu 
a  rough  way,  and  not  exactly  to  gauge.  Of 
course  the  boards  will  shrink  in  hot  weather 
under  the  sun's  rays  and  swell  in  wet 
weather  ;  but  this  will  be  concealed  or  ren- 
dered less  apparent  by  the  adoption  of  slips 
to  cover  the  interstices,  or  by  rebating  the 
edges  of  adjacent  boards,  or  by  grooving 
and  tonguing  the  edges. 

Working  Drawings  for  Skiff. 

A.  W.  (Barking).— "Instructions  for 
Building  a  Sailing  Boat  "  will  appear  in  an 
early  Part.  Tou  ask  for  working  drawings 
of  a  wherry,  Possibly  the  lines  of  such  a 
boat  may  form  the  subject  of  a  folding 
sheet  some  day,  but  not  at  present. 
Instantaneous  Shutter  for  Camera. 
B.  H.  C.  (Twickenham). — A  contributor 
has  this  subject  in  hand,  and,  I  may  say, 
that  a  paper  on  the  subject  will  appear  in 
Vol.  IV. 

Violin  Making. 

J.  J.  G.  (Brighton)  writes:  —  "Many 
thanks  for  Mr.  Allen's  papers  on  Violin  Mak- 
ing. I  am  glad  to  tell  you  I  have  been  able  to 
make  one,  and  that  three  professionals  here 
have  pronounced  its  tone  to  be  first-class. 
Although  an  amateur  violin-player  for  some 
time,  I  have  longed,  but  never  attempted  to 
make  a  violin,  until  reading  Mr.  Allen's 
plain  instructions."  [So  then,  after  all  the 
protests  I  have  received  against  the  inser- 
tion of  these  papers,  an  amateur  has  suc- 
ceeded in  making  a  violin  from  the  instruc- 
tions given.  This  is  satisfactory  to  tho 
maker,  Mr.  E.  H.  Allen,  and  myself.— Ed.] 
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American  Fret  Saw  Blades,  Wood  and 
Paper  Veneers,  etc. 
J.  T.  C.  (Ocho,  Rios,  Jamaica)  wishes  to 
call  the  attention  of  the  readers  of  Amateur 
Woek  to  some  American  specialities  which 
are  certainly  worthy  of  notice,  if  I  may 
judge  from  the  specimens  he  sends.  First, 
there  is  a  catalogue  or  price  list  of  articles 
issued  hy  The  "  John  "Wilkinson  "  Company, 
68  and  70,  Wabash  Avenue,  Chicago,  Illinois, 
U.S.,  which  will  bring  the  amateur  ac- 
quainted with  many  a  useful  article,  about 
which  he  may  be  in  ignorance  before  looking 
through  it.  J.  T.  C.  says,  speaking  of  the 
Company.—"  The  manager  is  most  obliging, 
and  will  supply,  I  am  sure,  direct  his  cata- 
logue to  any  one  who  may  apply  for  it,  free ; 
and  facilitate  the  sending  of  any  article  in 
his  list."  Secondly,  my  correspondent 
sends  me  a  specimen  sheet  of  "  Spurr's 
Combined  Wood  and  Paper  Veneers,"  con- 
taiuing  samples  of  twenty-four  sorts  of 
American  woods,  supplied  at  prices  ranging 
from  1  to  25  cents,  per  square  foot,  or  in 
English  money  from  \d.  to  Is.  per  square 
foot,  the  average  cost  being  from  3d.  to  6d. 
per  square  foot.  These  woods  are  very 
beautiful  in  the  grain  they  show,  and  being 
very  thin  and  backed  with  tough  paper,  can 
be  easily  attached  to  any  surface  that  it  is 
desired  to  veneer  with  any  of  them.  The 
address  of  Mr.  Spurr  is  35,  Bedford  Street, 
Boston,  or  300,  Fourth  Avenue,  New  York. 
Speaking  of  these  veneers,  J.  T.  C.  says:— 
"  I  find  them  very  useful  in  most  amateur 
carpentry  work :  they  are  easily  veneered 
to  the  wood,  and  when  polished,  look  very 
well."  Thirdly,  there  are  specimens  of 
fret  saw  blades,  namely,  Nos.  3  and  5  of 
Ware's  blades,  supplied  by  the  John  Wilkin- 
son Company,  Chicago,  and  to  be  had  at  any 
dealer's  in  New  York&t  the  following  prices: 
Nos.  000  to  5, 15 cents,  per  doz. ;  6,  16  cents.; 
7,  17  cents. ;  8,  18  cents. ;  9,  19  cents. ;  ai  d 
Nos.  1  and  7  of  Bishop  and  Adams*  blades, 
supplied  by  Mr.  J.  R.  Bowman, 46,  Beekman 
Street,  New  York,  at  the  following  rates: — 
Nos.  000  to  6  inclusive,  15  cents,  per  doz.; 
7  to  10,  20  cents,  per  doz.  Speaking  of  tie 
Bishop  and  Adams'  blades,  J.  T.  C.  says:— 
*'  I  have  used  them  for  some  time,  and  find 
them  bo  much  superior  to  the  Griffin  blades 
that  I  have  entirely  discarded  the  latter. 
Ware's  blades,  though  better  than  the 
Griffin  blades,  are  not  in  my  opinion  equal 
to  the  Bishop  blades."  There  is  certainly  a 
great  difference  in  the  make  of  the  two 
kinds  of  blades,  the  teeth  of  Ware's  blades 
being  much  closer  together  than  those  of  the 
Bishop  blades.  J.  T.  C.  also  Bends  a 
specinieu  of  some  fine  French  screws  for 
putting  fretwork  together.  These  screws 
range  from  J  in.  to  J  in.  in  length,  and  are 
sold  from  J  in.  to  J  in.  at  20  cents,  per  gross, 
aud  |  in.  and  |  in.  at  25  cents,  per  gross. 
They  are  undoubtedly  useful  for  the  pur- 
pose for  which  they  are  intended,  and  I 
believe  can  be  bought  in  this  country  from 
aoy  dealer  in  materials  for  fret  sawyers, 
though  I  have  never  purchased  any  myself. 

Saw  Sharpening. 

Excelsior   (S..4.)  writes:— "I  am  sorry 

to  see  in  p.  501,  Vol.  I.,  an  error  in  the 

shape  of  the    tooth,   Fig.  10,  for  medium 

wood.     I  had  never  seen  a  saw  sharpened 


in  such  a  manner,  and  out  of  curiosity 
sharpened  a  saw  according  to  the  direction. 
I  found  it  would  not  cut  at  all,  either  with 
or  across  the  grain.  I  find  that  you  are 
quite  right  so  far  as  the  cutting  edge  is  con- 
cerned, but  in  all  cases  there  must  be  more 
hook  on  the  tooth.  Fig.  18  in  the  same 
page  gives  it  exactly.  This  shape  may  he 
safely  used  for  all  saws,  and  they  will  cer- 
tainly cut  well."  [The  instructions  to  which 
you  refer  were  written  by  a  gentleman  who 
has  left  England  and  taken  up  his  residence 
In  the  United  States.  As  I  am  not  in 
possession  of  bis  address,  I  cannotputyour 
comment  on  what  he  has  said  on  this  sub- 
ject before  him — Ed.] 

Easy  Method  of  Tempering. 
Excblsior  (S.4.)  writes :—"  Those  who 
try  to  retemper  an  axe,  saw,  or  broad  piece 
of  steel,  in  the  ordinary  way,  often  find 
they  destroy  the  article,  as  it  cracks.  This 
can  be  avoided  by  heating  to  a  red  heat  and 
plunging  into  boiling  water,  which  will  give 
the  exact  temper.  All  tools  for  cutting  iron 
may  be  tempered  in  this  way.  It  is  an  ex- 
cellent plan  for  those  who  work  by  gas- 
light, as  it  is  difficult  to  see  the  changes  of 
colour  at  night  time. 

"Griffin  Mitre  Machine." 

B.B.B.  writes : — "An  advertisement  isone 
thing,  a  Wrinkle  from  A  Friend  another. 
I  read  the  description  of  the  above  machine, 
but  not  in  the  advertisement  columns. 
Shall  I  say  I  *  speculated '  in  one  ?  scarcely 
so;  for  I  look  upon  Amateur  Work  as  a 
friend,  and  have  found  it  so  from  No.  1  to 
30,  and  anticipate  it  still  being  equally  os 
good  as  ever.  The  machine  I  got  from 
Booth  Brothers,  does  not  only  do  all  what 
Mr.  Stanford  said  it  would,  but  more.  The 
one  sent  me  must  be  an  improved  one,  as  it  is 
all  iron,  and  not  mounted  on  wood  ;  it  has 
also  an  arrangement  at  the  side  so  as  to 
hold  one  part  of  a  picture-frame  whilst  you 
secure  another  to  it,  and  an  additional  ad- 
vantage is  a  further  improvement  that,  if 
you  wish  to  cut  angles  other  than  right 
angles,  you  can  do  so  by  following  the  direc- 
tions given  on  their  printed  sheets  sent  with 
the  article.  Further  improvements  might 
be  made,  no  doubt,  hut  what  about  cost  ?  I 
have  laid  aside  the  usual  way  of  making  light 
frames  and  have  to  thank  Amateur  Work 
for  '  this  Wrinkle.*  May  the  little  hatchet 
described  in  page  34>2,  No  30,  be  better 
known.  I  think  I  see  its  advantage,  but  I 
have  failed  hitherto  to  get  one.  These  are 
the  sort  of  things  about  which  amateurs 
can  gain  no  information  so  correctly  as 
through  your  columns." 

Steel  Rods  for  Drill  Stocks. 
A.  F.  S.  (Dresden). — I  do  not  know  where 
you  can  buy  "  twists  "  or  twisted  steel  for 
Archimedean  drills.  I  have  a  pair  large 
and  small,  and  I  made  them  myself.  I 
heated  the  steel  rod  to  a  nice  even  heat, 
gripped  one  end  in  the  vice,  and  twisted  on 
the  other  with  a  pair  of  tongs.  It  is  best  to 
twist  a  longer  piece  than  wanted,  as  then  you 
can  cut  off  the  ends  orbeginnings  of  the  twistp. 
One  of  mine  has  been  in  use  for  the  last  four- 
teen or  fifteen  years,  and  does  not  want  a 
new  "runner"  or  head  yet,  but  I  for  one 
should  like  to  know  of  your  "easy  way"  of 
making  the  "  runners  "  outlast  the  spindle. 


If  you  have  accomplished  this, asevereblow 
has  been  struck  at  one  of  the  obstacles  to 
perpetual  motion,  viz.,  the  friction  of  two 
unequal  surfaces.  I  do  hope  that  you  will 
let  us,  on  this  side  of  the  "  silver  streak  " 
share  in  the  mode  facile. — Olxa  Podrida. 
[A.  F.  S.  has  given  us  his  "  easy  way."— 
Ed.] 

China  Painting. 
W.  P.  {Withington) .— (1)  Supplements  on 
Folding  Sheets  with  designs  for  plaques  for 
painting  on  china  should  be  in  colours  to 
be  of  any  real  use,  but  the  expense  of  pro- 
ducing them  in  a  manner  that  would  be  of 
service  to  the  china-painter  would  be  too 
great.  For  designs  in  outline  see  the  "  Art 
Amateur,' '  which  is  published  in  this 
country  as  well  as  in  America,  and  can  be 
procured  through  any  bookseller.  (2)  Vou 
can  easily  contrive  a  box  or  cradle  in  which 
to  carry  painted  tiles  or  a  vase  to  be  fired. 
The  tiles  could  be  slipped  in  between  slips 
of  wood  attached  to  the  bottom  and  sides 
of  a  box  so  as  to  form  grooves  to  receive 
them.  There  is  no  difficulty  whatever  iu 
the  matter.  (3)  You  can  only  fix  a  wood 
moulding  about  a  foot  from  the  ceiling  on 
which  to  hang  pictures  by  attaching  it  to 
the  wall,  but  the  mode  of  attachment  must 
depend  on  the  nature  of  the  wall.  You  had 
better  put  up  a  rail  on  hooks  such  as  is 
generally  used  for  this  purpose,  or  hang 
your  pictures  by  means  of  the  "  Simplex" 
Picture  Hook,  which  has  been  described  In 
Part  XXIV.  of  this  Magazine. 

Copying  Fret-Work  Designs. 
Fretter  writes  : — "  I  have  noticed  many 
ways  recommended  in  Amateur  Work  for 
doing  this,  but  have  seen  nothing  like  my 
method,  which  is  as  follows :  Lay  down  a 
sheet  of  tissue  paper  (strong  paper  will  do 
for  this),  over  this  a  sheet  of  transfer  paper, 
then  another  sheet  of  tissue  next  the 
original  pattern,  and  over  all  another  sheet 
of  tissue  through  which  the  pattern  can  be 
seen  and  traced  with  a  copying  pencil,  using 
it  carefully  and  firmly ;  there  will  then  be 
three  patterns  at  once,  one  on  each  side  of 
transfer  paper,  and  one  on  top,  done  with 
copying  pencil,  from  which,  if  required, 
three  more  copies  can  be  obtained  by  put- 
ting two  sheets  of  tissue  paper  over  it  and 
one  at  back,  placing  all  between  very  damp 
blotting  paper  into  a  letter  copying-press, 
leaving  there  for  a  short  time;  by  this 
method,  which  is  as  expeditious  as  any  I 
have  seen,  the  original  is  kept  perfectly 
sound  and  clean." 

Oil  Bearings  for  Machinery. 

Savois  Faire  writes:— "In  Amateur 
Work,  page  386  of  the  current  volume,  I 
see  given  an  oil  for  bearings  of  machinery. 
I  have  used  for  the  same  purpose  castor  oil 
and  paraffin,  having  found  it  cheaper,  using 
about  10  parts  of  the  former  to  1  of  the 
latter ;  it  does  not  heat  by  friction." 

Fancy  Turnery. 
P.  B.  (Dev)nport).—  A  folding-sheet  con- 
taining "A  Dozen  Designs  for  Turned 
Work,"  drawn  by  James  Lukin,  was  issued 
with  Part  XXIX.  of  this  Magazine.  The 
person  for  whose  name  and  address  you 
ask  is  no  longer  connected  in  any  way  what- 
ever with  AmateuE  Work. 


AMATEURS  IN  COUNCIL. 
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Electro -Plating. 

T.  R.  (Eastbourne). —  We  axe  always 
glad  to  receive  such,  encouraging  and  appre- 
ciative letters  as  yours,  and  we  make  it  a 
rule  to  reply  kindly  and  courteously  to  all 
questions.  This  correspondent  considers 
Amateur  "Work  to  "be  the  publication  for 
amateurs,  and  hopes  it  will  not  be  like  one 
paper  I  know  which  started  for  amateurs 
at  first,  and  then  threw  them  over  with 
contempt.  "We  share  alike  your  disgust  at 
the  shabby  treatment,  and  your  hope  that 
it  may  never  be  imita  ted  in  Amateur 
"Work.  Dark  leaden-hued  silver-plate  may 
he  due  to  one  or  all  of  the  following  causes : 
Too  much  mercury  laid  on  the  goods  before 
being  put  in  the  plating  vat ;  the  thinnest 
possible  coat  is  sufficient  to  ensure  perfect 
adhesion.  A  current  of  electricity  too  high 
in  tension  and  of  small  volume ;  the  surface 
of  the  goods,  of  the  anode  plate,  and  of  the 
zinc  elements  should  be  equal,  and  the 
tension  only  high  enough  to  carry  the 
current  through  the  circuit.  A  current  of 
high  tension  will  deposit  hard  crystalline 
silver  from  a  solution  poor  in  metal,  and 
this  silver  will  burnish  up  dark  in  appear- 
ance. A  solution  poor  in  metal,  or  with  a 
deficiency  of  free  cyanide  will  also  deposit 
hard  dark  silver;  the  right  proportions 
should  be  2\  ounces  of  silver  in  1  gallon  of 
solution,  and  enough  free  cyanide  in  solu- 
tion to  freely  dissolve  the  anode,  and  keep 
it  nearly  clean  whilst  at  work.  The  surface 
of  a  plated  article  may  also  be  darkened  by 
carelessness  in  drying,  polishing,  and 
burnishing.  Goods  should  be  swilled  for  a 
minute  in  the  plating  solution  after  they 
have  been  detached  from  the  battery,  then 
well  rinsed  in  clean  water,  then  dried  in 
clean  boxwood  sawdust,  scratch  brushed  in 
stale  beer,  well  rinsed  in  clean  water,  dried, 
and  polished  with  plate  powder,  or  bur- 
nished with  agate  or  steel  burnishers, 
using  stale  beer  or  linseed  tea  as  a  lubricant 
just  after  being  rinsed  if  the  plate  is  to  be 
burnished.  Much  beautiful  white  plate  is 
only  scratched  and  buffed  and  polished  on 
a  lathe  after  being  plated,  and  this  treat- 
ment is  sufficient  where  the  goods  have 
been  properly  prepared.— G.  E. 
Suamrock  Picture  Frame.— Hints  to 
Fret  Sawyers. 

James  Walsh  writes: — "Namdrah's 
remarks  in  p.  438  prompt  me  to  make  a  few 
observations  respecting  the  above  frame, 
and  indeed  on  fretwork  frames  in  general. 
The  design  in  question,  as  it  appears,  is  for 
a  frame  small  enough  to  be  sawn  out  of  one 
moderately-sized  board,  but  it  is  intended 
to  be  used  as  well  for  various  sized  frames, 
very  much  larger  or  smaller,  if  required,  as 
well.  This  can  be  done  by  adding  or  omit- 
ting as  many  sections  occupied  by  crosses, 
etc.,  in  design,  as  may  be  desired.  As 
N am  drih  says,  larger  frames  are  best  sawn 
in  quarters,  which  may  afterwards  be  put 
together  as  follows : — Make  a  rough  deal 
(jir)  frame  by  halving  the  angle  of  same, 
and  which  will  aaswer  nailed  or  screwed 
together.  The  inside  edge  of  this  must  be 
rebated  to  receive  glass,  picture,  and  back 
before  it  is  nailed.  Then  screw  your  four 
quarters  of  fretwork  frame  on  to  this  from 
the  back.  It  should,  of  course,  be  stained, 
or  have  some  contrasting  material  placed 


in  front,  so  as  not  to  show  roughly  through 
fretwork.  The  deal  frame  should  be  rather 
smaller  inside  than  fretwork  frame,  so  as  to 
have  a  margin  appear  in  front  to  support  a 
light  gilt  moulding,  which  would  add  very 
much  to  the  effect  and  conceal  the  back. 
Picture  frames  done  by  this  method  are 
stronger  even  than  the  ordinary  mitred 
moulding  frames.  This  is  a  very  desirable 
feature  in  fretwork  frames,  for  they  would 
otherwise  be  scarcely  able  to  sustain  their 
own  glass.  It  also  saves  the  necessity  for 
cutting  the  fretwork  in  thick  stuff —J  inch 
would  be  ample.  The  plan  also  has  the  ad- 
vantage of  being  within  the  capacity  of  any 
beginner.  The  sawing  of  fretwork  articles 
has  been  generally  overcome  by  the  exer- 
cise of  some  patience,  but  the  putting  of  the 
parts  together  has  always  been  a  stumbling 
block.  I  have  endeavoured  to  meet  this  in 
my  published  designs. 

Useful  Tool  for  Amateurs. 

H.  W.  (Newton  Abbot)  writes  :— "The axe 
bevelled  on  one  side  only,  described  by  me, 
and  of  which  you  give  a  reduced  sketch  in 
p.  342,  is  4£  inches  from  tip  to  tip  of  blade, 
7±  inches  from  back  to  front,  and  weighs  about 
2£  lbs.  I  sent  you  a  sketch  traced  from  the 
tool,  and  in  your  notice  you  say  actual  size, 
which  may  have  led  readers  to  think  that 
the  representation  in  the  magazine  was 
actual  size.  The  above  will  explain  it." 
[Your  letter  was  printed  verbatim,  but  no 
reader  would  imagine  that  the  representa- 
tion given  was  the  actual  size  of  the  axe.  It 
is  always  better  to  give  dimensions,  etc.,  as 
you  have  done  above,  whenever  you  describe 
a  tool  that  is  not  generally  known.  Had 
you  done  so,  they  would  have  been  inserted 
in  the  diagram,  as  in  the  illustration  given 
in  p.  440.  You  will  perhaps  say  that  I  might 
have  done  so,  having  a  sketch  actual  size, 
but  as  the  Duke  of  Wellington  used  to  say 
in  the  Peninsular  War,  "  One  cannot  think 
of  everything,"  and  as  my  work  in  connec- 
tion with  the  magazine  is  extremely  heavy, 
it  is  as  well  to  be  as  particular  in  all  these 
points  as  possible,  and  to  leave  me  no  omis- 
sions to  fill  up. — Ed.1 

Tank  for  Rain  Water. 
J.  B.  C.  (Wootton-under-Edge)  wishes  to 
erect  above  ground,  and  not  as  a  fixture,  a 
tank  for  rain  water,  to  hold  over  1,000 
gallons,  in  a  situation  very  much  exposed 
to  frost,  and  asks  whether  slate  or  iron 
would  be  the  most  durable.— An  imperial 
gallon  contains  277.275  cubic  inches,  and  as 
a  cubic  foot  contains  1,728  cubic  inches,  the 
number  of  gallons  contained  in  a  cubic  foot 
will  be  6.232,  or  very  nearly  6\  gallons. 
According  to  this,  the  capacity  of  a  tank  to 
contain  1,000  gallons  will  be  160  cubic  feet, 
or  in  other  words,  a  tank  to  contain  the 
quantity  you  require  may  be  8  feet  long, 
5  feet  wide,  and  4  feet  deep.  I  am  inclined 
to  think  that  a  tank  of  iron  would  be  best 
suited  for  your  purpose.  If  you  have  a  tank 
of  Blate.let  me  recommend  you  to  have  the 
ends  upright,  and  the  sides  attached  to  the 
ends  on  a  slight  bevel,  so  that  the  top  of  tb  e 
ends  would  be  wider  than  the  bottom. 
Water  expands  when  frozen,  and  this  form 
of  cistern  gives  facility  for  expansion  which 
would  not  exist  in  a  tank  rectangular  in 
form.    The  slope  of  the  sides  secures  the 


tank  against  rupture  from  direct  lateral 
pressure.  It  would  be  well  to  erect  some 
structure  over  the  tank  as  a  protection 
against  frost  in  winter  and  the  sun  in  sum- 
mer, even  if  it  were  only  a  thatched  roof 
sustained  on  four  posts,  one  at  each  angle. 

Indian  Rubber  Bands  for  Gearing 
Slide  -  Rest  to  Mandrel.  —  Tnree- 
Slide  -  Rest. 

A.  F.  S.  (Dresden). — Your  method  of 
gearing  slide-rest  to  mandrel  will  not  do. 
Indian  rubber  bands  are  absolutely  useless 
for  screw  cutting,  as  they  yield  instantly  if 
the  tool  meets  any  momentary  resistance. 
The  sole  difficulty  with  catgut  is  possible 
elasticity  of  this  kind,  and  we  take  the 
elasticity  out  of  it  as  much  as  possible. 
There  is  no  objection  to  a  V  groove  if  pre- 
ferred, but  it  is  no  better  than  the  ordinary 
one.  The  cap  is  so  much  neater  than  lock 
nuts  that  I  much  prefer  it,  and  if  wear 
takes  place  at  the  head,  it  is  easy  to  slip  a 
thin  turned  washer  over  the  screw  under 
the  cap,  but  in  an  excellent  rest  I  once  had, 
the  cap  itself  was  fitted  with  guide  pins  as 
well  as  screws,  and  the  latter  did  not  press 
it  quite  home,  so  that  wear  could  be  taken 
up  by  giving  the  screws  an  extra  turn.  The 
suggestion  to  turn  the  top  slide  right  round 
so  as  to  reverse  the  position  of  the  handle, 
cannot  be  carried  out  with  nine  ordinary 
rests  out  of  ten,  as  the  turntable  is  seldom 
so  made  as  to  allow  of  an  entire  revolution. 
The  three-slide-rests  have  certain  disad- 
vantages, but  for  gearing  are  vastly 
superior.  German  work,  I  fancy,  is  not 
generally  superior  to  English,  nor  is 
American.  The  best  work  of  each  country 
almost  invariably  gives  the  pakn  to  our  own 
country,  but  I  have  seen  some  very  excel- 
lent and  very  cheap  German  and  Belgian 
work  which,  price  for  price,  beats  English. 
-J.  L. 

Surface  Plates. 
Oxla  Podrida  thus  comments  on  the 
remarks  made  on  this  subject  by  A.  F.  S. 
(Dresden),  in  page  439:— "It  requires  three 
surface  plates  to  ensure  or  obtain  a  true 
plane  surface.  It  is  impracticable  to  ac- 
complish this  with  two  plates  only.  They 
should  be  scraped  and  not  ground  together. 
Grinding  is  a  snare  and  delusion  in  obtain- 
ing plane  surfaces.  Neither  should  an 
article  be  ground  upon  a  surface  plate. 
The  mere  mention  of  it  makes  one  shudder 
to  think  that  after  the  labour  and  time- 
spent  to  obtain  a  true  surface  plate  it 
should  be  deliberately  ground  out  of  truth. 
Shades  of  my  fathers  I  What  would  the 
perfecter  of  surfaces  say  if  he  witnessed 
such  sacrilege. 

Lacquer  for  Brass. 

Shaving  Paste. — The  best  preparation 
you  can  use  for  preserving  the  colour  and 
lustre  of  brass  is  brass-o- line.  If  the  article 
is  new,  an  application  of  this  fluid  will  pre- 
vent it  from  tarnishing  and  from  the  effects 
of  gas,  damp,  etc.  If  old  or  tarnished,  the 
brass  must  be  cleaned  before  the  liquid  is 
applied.  This  may  be  done  by  rubbing  the 
brass  with  fine  emery  cloth,  or  by  dipping 
tbe  metal  in  diluted  nitric  acid,  and  then 
rubbing  it  well  with  sawdust.  Brass-o-line 
is  manufactured  and  sold  by  Messrs.  Thomas 
Birtwistle  and  Co.,  Market  Place,  Burnley* 
N  N 
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New  Form  of  Bichromate  Battery. 

Lebasi  writes :— "  I  desire  to  call  the 
attention  of  our  readers  who  are  interested 
in  electricity  to  a  new  form  of  Bichromate 
Battery,  or,  I  should  say,  a  re-arrange- 
ment  of  the  old  form,  as  there  is  very  little 
difference  between  any  of  the  species  of 
the  Bichromate  class.  It  consists  of  the 
usual  zinc  between  two  carbons,  but  in- 
stead of  the  carbons  being  fastened,  they 
are  quite  loose,  as  also  the  zinc,  the  whole 
being  secured  by  a  brass  clamp  or  spring  at 
one  end,  and  an  indiarubber  band  at  the 
other.  In  the  battery  I  have,  the  carbons 
are  7J  inches  by  1$  inch,  the  zincs  same 
width,  but  a  little  shorter.  A  couple  of 
pieces  of  wood  (varnished  for  better  in- 
sulation),^ inches  by  £  inch,  and  \  inch, 
are  placed  between  the  two  carbons,  and 
the  zinc  is  placed  between  the  two  pieces  of 
wood,  the  ends  of  the  wood  projecting 
about  1,1  inch  from  each  side  of  the  carbons, 
etc.,  thus  forming  a  support,  by  means  'of 
which  the  whole  arrangement  may  be 
rested  on  a  frame,  or  on  the  containing 
vessel  for  the  ordinary  bichromate  liquid. 
Over  the  ends  of  the  carbons  is  a  piece  of 
brass  about  £  inch  broad,  and  long  enough 
to  go  about  |  inch  down  each  side  of  the 
carbons,  which  is  bent  slightly  inwards, 
and  thus  gives  a  firm  grip  on  the  carbons, 
but  is  easily  removable.  To  this  is  sol- 
dered a  wire,  and  also  another  wire  to  the 
zinc.  At  the  other  end  of  the  arrangement 
are  two  pieces  of  wood,  which  are  placed  so 
as  to  keep  the  carbons  and  zinc  apart  the 
requisite  distance,  and  an  indiarubber 
band  is  placed  rouud  the  carbons  just  over 
the  wood,  thus  binding  all  firmly.  I  was 
quite  surprised  to  find  the  solidity  given  to 
the  whole  arrangement  by  such  simple 
means,  and  yet  by  pulling  off  the  brass 
clasp  and  the  indiarubber  band,  oil  drops 
to  pieces  in  '  confusion  dire.'  There  is  an 
advantage  in  this,  as  the  carbons  may  be 
soaked  in  water  for  the  purpose  of  removing 
any  incrustation  that  may  take  place,  the 
ziuc  amalgamated,  and  replaced  in  a  couple 
of  minutes,  and  the  'brass  grip'  may  be 
sand-papered,  and  thus  a  good  connection 
may  be  made  without  any  difficulty.  It  is 
made  by  Mr.  Davy  Hammond,  Walworth, 
S.E.,  who  informs  me  the  price  is  Is.  This 
is  without  cell,  for  which  a  jar  of  any  kind 
of  the  requisite  size  will  do.  He  has  also 
forwarded  me  the  following  particulars  : — 
Three  cells  and  box,  complete,  with  bat- 
teries as  above,  5s.  6d.  The  box  has  an 
arrangement  by  means  of  which  the  bat- 
teries may  be  raised  entirely  out  of  the 
liquid,  or  lowered  to  any  required  depth. 
Larger  batteries  as  follows : — Carbons,  10 
inches  by  3  inches,  5s.  per  cell,  extra  thick ; 
10  inches  by  6  inches,  10s.  per  cell,  J  inch 
zincs ;  12  inches  by  8  inches,  15s.  per  cell ; 
lead  containing  vessels,  8s.  6d.,  7s.,  10s.  0d. 
(•4  lbs.  lead.)  He  is  also  making  batteries 
for  1  lb.  jam  jars,  2  carbons,  zinc,  etc., 
3i  inches  by  1£  inch  at  6d.  each.  I  have 
also  received  a  lamp  and  stand  from  him, 
with  which  I  am  very  much  pleased.  Al- 
together I  can  recommend  any  of  our 
readers  who  intend  purchasing  Bichro- 
mates, to  send  for  a  cell.  A  surface  of 
IS  square  inches  of  zinc  can  be  exposed, 
and,  at  the  price,  I  consider  it  quite  a 
novelty;  and  it  is  something  more  than  a 


novelty,  as  three  of  the  cells  are  quite  cap- 
able of  illuminating  to  the  full  extent  a 
5-candle  power  lamp ;  and  it  is  capable  of 
good  work,  which  I  think  ought,  with  all 
who  take  an  interest  in  this  kind  of  thing, 
to  come  first,  I  have  no  doubt  Mr.  D. 
Hammond  will  kindly  answer  all  enquiries 
any  of  our  readers  will  make." 
French  Polishing. 
Amateuk  Cabinet  Maker. — In  reply  to 
yoTir  queries  :  (1)  With  reference  to  reach- 
ing the  angle  or  recess  where  the  rail  of 
the  table  enters  the  upper  part  of  the  leg, 
the  rubber  is  purposely  thin  at  the  point 
for  reaching  such  corners  as  those  named. 
It  is  true,  as  you  say,  that  there  is  some 
difficulty  iu  reaching  the  corners,  but  you 
must  bear  in  mind  that  French  polishing  is 
essentially  a  work  of  patience.  A  practical 
illustration  can  be  obtained  by  watching 
anyone  who  is  cleaning  windows,  when  it 
will  be  seen  at  once  that  to  do  the  job 
properly  the  corners  get  most  of  the 
rubbing.  It  is  thus  in  polishing,  but  even 
then  a  thin  line  must  be  left  which  the 
rubber  cannot  reach.  It  is  this  thin  line 
only  that  is  varnished  in  good  work,  the 
varnish  bringing  the  job  up  to  the  appear- 
ance of  the  rest  of  the  surface.  Common 
work  is  sometimes  varnished  all  over,  in 
which  case  the  lines  are  varnished  again  in 
the  finish.  (2)  As  to  the  legs,  etc.,  they 
may  be  "filled  in  "  with  plaster  the  same  as 
the  flat  parts,  but  as  it  gets  into  the  car- 
ving, turning,  etc.,  it  is  not  usual  to  do  so, 
but  to  let  the  varnish  do  the  "filling  in." 
With  regard  to  the  process  you  have  only 
quoted  one-half  of  it,  the  successive  parts 
of  which,  for  glazing  (or  common  work)  are 
staining,  filling  in,  oiling,  fadding  in,  var- 
nishing, rubbing  down,  bodying  up,  var- 
nishing lines,  etc.,  flattening  with  polish; 
and  for  glazing,  spiriting  off,  staining, 
filling  in,  oiling,  fadding  in,  alternate  rub- 
bing down  and  bodying  up  until  a  sufficient 
body  iB  obtained,  varnishing  lines,  etc., 
spiriting  off.  (3)  You  ask  "  how  are  the 
varions  members  of  turned  work  reached 
by  the  glaze  rubber  if  they  cannot  be 
reached  by  the  polish  rubber,  and  are  on 
that  account  varnished? "  It  is  self- 
evident  that  as  neither  rubber  can  reach 
them  neither  can  the  paper,  and  so  the 
varnish  will  remain  bright  and  not  require 
glazing.  (4)  The  spindles  in  dead  polished 
work  are  done  entirely  with  the  rubber  after 
being  put  together,  a  sufficient  polish 
reaching  the  lines,  etc.,  during  the  faddiiig 
in  with  wet  flannel.— J.  H. 

Pedals  to  Harmonium. 
Organist.— The  most  convenient  method 
of  fixing  pedals  is  the  fan-frame  action 
similar  to  that  described  in  the  articles  on 
"Organ  Building,"  but  he  must  have 
another  set  of  levers  to  go  under  harmo- 
nium. The  action  is  this :  the  pedal 
depresses  front  end  of  lever  underneath 
instrument,  the  back  end  of  which  lever 
pushes  up  a  sticker,  which  in  turn  raises 
the  back  end  of  lever  fixed  inside  case,  on 
top  of  the  pan,  behind  the  keys,  the  front 
end  of  this  lever  presses  the  key  down.  I 
think  Organist  will  have  no  difficulty  in 
following  these  directions  if  he  will  bear  in 
mind  tbe  following :  (1)  Get  the  front  end  of 
top  lever  as  far  forward  as  the  rail  over  the 


keys  will  allow.  (2)  In  boring  centre  holes, 
one  set  of  levers  (preferably  the  top  set) 
must  have  the  distance  of  hole  from  end  so 
proportioned  that  the  depth  of  touch  of 
pedals  will  not  overbalance  that  of  key, 
e.g.,  if  the  pedal  depth  is  £  in.,  and  the 
depth  of  key  touch  is  £  in.,  the  top  set  of 
levers  can  have  the  holes  in  the  middle, 
but  the  bottom  set  must  have  the  holes  in 
three-fourths  of  their  length  from  the 
pedals.  (3)  The  bottom  set  of  levers  must 
be  splayed  so  that  the  fronts  correspond 
with  pedals,  but  the  backs  must  be  directly 
under  the  centre  line  of  the  fceys  they  are 
to  be  connected  with,  the  upper  set  of  levers 
will,  therefore,  be  straight.  With  regard 
to  blowing,  the  easiest  way  is  to  disconnect 
existing  treadles,  and  put  in  one  at  the  end 
of  case,  and  fasten  a  rocker  under  feeders  ; 
connect  one  end  to  treadle  and  one  feeder, 
and  the  other  end  to  a  spring  and  the  other 
feeder. — A.  J. 

Bookbinding—  Finishing  on  Velvet. 

Bookworm.  —  Finishing  on  velvet  was, 
and  is  still,  I  believe,  a  trade  secret.  How- 
ever, as  every  finisher  has  a  different 
method  of  finishing  on  velvet,  I  give  him 
one  that  he  may  follow.  Take  equal  por- 
tions of  gum  mastic,  sandarac,  and  arable, 
and  reduce  them  to  a  very  fine  powder. 
Make  the  impression  on  the  velvet  first, 
then  sprinkle  the  powder  as  above  over  the 
velvet;  take  up  gold  on  .tool  and  work  in 
the  impression;  when  quite  solid  brush 
away  the  powder  and  overplus  of  gold  leaf 
from  velvet.  The  tool  need  not  be  very  hot 
except  for  making  the  blind  impression. 
—Author  of  "Bookbinding  for  Ama- 
teurs." 

Bookbinding— Cutting  Tools. 

Bookbinder  (Newcastle).— The  address  of 
a  tool-cutter  here,  in  London,  is  Beattie 
and  Grosskopf,  6,  Red  lAon  Court,  Fleet 
Street,  who  will  furnish  you  with  designs 
and  cut  the  tools  at  a  very  cheap  rate. — 
Author  of  "  Bookbinding  fob  Ama- 
teurs." 

Marbled  Edges  in  Bookbinding,  etc. 
W.  C.  B.  {Leeds).— The  writer  of  "  Book- 
binding for  Amateurs"  has  said  that  the 
process  of  marbling  edges  is  one  that  is  too 
difficult  for  amateurs  to  attempt,  and  you 
are  the  only  correspondent  that  has  asked 
him  to  describe  it.  I  will,  however,  send 
your  letter  to  him,  and  if  he  likes  to  write 
a  short  paper  on  it  I  will  insert  it.  I  can- 
not say  anything  about  a  paper  on  making 
a  field-glass  at  present. 

Dynamo  for  Engine  Room. 

Engine-Driver. — As  you  have  a  lathe, 
and  power  at  your  command,  you  might 
succeed  in  making  a  dynamo  machine 
powerful  enough  to  light  up  the  engine- 
room,  but  I  cannot  encourage  you  to  expect 
a  big  light  from  the  small  machine  de- 
scribed in  paper  in  pages  314  and  355  of 
this  Volume.  Even  when  made  in  a  larger 
size,  it  iB  not  suitable  for  continuous  work. 
Be  kind  enough  to  carefully  re-read  the 
articles  and  note  the  cautions  contained 
therein.  You  would  get  some  satisfactory 
results  from  a  small  machine  having  the 
gramme  form  of  armature,  or  from  the 
small  De  Meritens'  machine  described  in 
"Amateurs  in  Council,"  page  441, — G.  E, 
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Cement  for  Rubber  Tyres,  etc. 

Loco  (India).— The  best  cement  forrubber 
tyres  is  that  commonly  used  by  the  trade, 
and  sold  by  most  dealers  in  velocipedes,  in 
a  solid  condition,  at  about  2s.  per  pound.  I 
have  never  made  it,  and  am  therefore  not 
sure  of  its  composition.  It  can  be  bought 
cheaper  and  better  than  it  could  be  made 
by  amateurs.  With  regard  to  rubber  tyres, 
it  does'not  follow  that  because  it  (the  rubber) 
is  red  that  therefore  it  is  best  or  even  good. 
Some  of  it  is  almost  worthless.  The  best 
rubber  for  tyres  is  known  as  "  Grey  Para" 
rubber,  costing  6s.  or  7s.  per  pound,  and  I 
have  little  doubt  it  would  stand  the  climate 
or  tear  and  wear  of  Indian  roads  equally 
well  with  those  of  this  country.  A  good 
Japan  varnish  to  be  used  by  amateurs  at 
home  with  a  brush,  is  Brunswick  black. 
After  giving  the  ironwork  two  coats,  rub 
firmly  when  dry,  with  a  piece  of  cloth,  this 
will  smooth  the  surface,  and  effectually 
keep  away  rust. — A.  S. 

Winding  Strips. 
E.  W.  S.  (Banstead)  writes :— "  I  send  the 
following  *  wrinkle,'  if  you  think  it  worth 
publication  :  I  find  that  in  making  any  sort 
of  framing  of  wood,  especially  if  you  use  it 
9  inches  wide,  that  it  always  winds.    The 
following  is  a  very  easy  method  to  test  the 
wood :  When  planing  it  up,  get  a  piece  of 
mahogany,  or  any  hard  wood,  about  |  inch 
thick,  12  inches  long,  and  2  inches  wide,  saw 
it  down,  feather  edge,  plane  the  pieces  up 
perfectly  true,  and  exactly  the  same  width 
both  ends.    You  will  find  that  on  placing 
one  of  these  slips  at  each  end  of  the  board 
you  are  planing,  when  it  is  flat  on  the  bench, 
by  looking  along  from  one  to  the  other,  it 
will  show  you  if  the  board  is  winding  or 
not."     [Your  test  is  not  a  novel  one.      Mr. 
Lukin  describes  the  use  of  "winding  scrips  " 
in  his  first  chapter  on  "  Lathe  Building  for 
Amateurs,"  in  Part  24  of  this  Magazine. 
Nevertheless,  I  find  room  for  it,  because 
there  may  be  some  of  my  readers  to  whom 
it  will  be  new.    I  shall  always  be  glad  to 
receive  any  hint  or  "wrinkle"  from  you 
that  you  may  have  found,  or  think  to  be, 
useful.     The  readers  of  Amateur  Wobk 
form  a  large  mutual,  co-operative  society  of 
amateurs  desirous  of  helping  others,  and  of 
picking  up  useful  information  for   them- 
selves; and,  under  this  view,  the  pages  of 
the  Magazine  are  open  to  all,  and  matters 
which  are  not  absolutely  new  are  readily 
admitted  into  them,  because  no  man  can 
possibly  know  everything,  and  the  informa- 
tion given  may  be  new,  and  therefore  wel- 
come, to  some,  though  it  may  be  a  twice- 
told  tale  to  many. — Ed."] 

References  to  Back  Parts. 
Excelsiob  (S.A.)  suggests  :— "  Would  it 
not  be  an  improvement  if  correspondents, 
when  referring  to  back  numbers,  quoted 
the  page,  instead  of  the  Part  ?  In  the  bound 
volumes  the  only  guides  to  the  commence- 
ment of  a  Part  are  the  Supplements,  and  as 
these  have  to  be  cut  out  for  use,  hence  the 
difficulty."  [I  think  it  would,  and  I  there- 
fore ask  all  correspondents  making  refer- 
ences to  subjects  in  any  part  of  Amateur 
Work  to  quote  Volume  and  Page  instead  of 
referring  to  Parts.— Ed.] 


Battery  for  Semi-Incandescent  Lamp. 
Youth.  —  No  other  battery  than  the 
Bunsen  or  Grove  form  is  at  all  suitable  for 
experiments  with  the  semi-incandescent 
form  of  electric  light,  and  ten  cells  in  series 
will  be  required  at  least  to  produce  a 
respectable  light.  All  bichromate  cells  are 
useless  where  such  a  large  and  constant 
current  is  demanded.  The  Lalande  battery 
ceases  to  be  economical  when  used  for  actual 
heavy  work.  It  may  do  well  to  supply 
small  thin  currents  for  bell  ringing,  etc., 
but  is  about  equal  to  the  Daniell  for  the 
work  of  electric  lighting.  The  E.  M.  F.  of 
each  cell  is  so  low,  and  the  resistance  so 
high,  as  to  require  50  cells  in  series  to  give 
a  respectable  light. 

Instantaneous  Shutter. 
C.  A.  G-. — The  article  on  the  above  sub- 
ject to  which  you  refer  is  in  my  possession, 
but  owing  to  press   of  matter    it  cannot 
appear  till  Vol.  IV. 

Telephone  Transmitter. 
S.  C.  (Norwich). — Glad  to  hear  of  your 
success  with  telephones  and  bells.  An 
illustrated  description  of  a  transmitter  is 
now  awaiting  space  for  publication.  The 
Crossley  Telephone  Transmitter  was  de- 
scribed and  illustrated  in  "Design  and 
Work  "  for  May  1st,  1880.  Much  on  Micro- 
phones and  Telephones  in  Vol.  VI.,  1879,  of 
same  journal. — G.  E. 

Gus  Rochefort's  Frames. 
Eoselea  writes: — "Seeing  you  again 
notice  this  matter  in  the  July  number,  I  am 
constrained  also  to  send  you  my  experience. 
Following  your  advice  given  in  page  286, 
April  (I  often  follow  your  advice,  much  to 
my  advantage),  I  sent  twelve  stamps  for 
this  frame.  In  due  time  the  frame  came 
per  rail,  but  I  had  to  pay  sixpence  extra  for 
carriage.  I  was  a  little  disappointed,  pro- 
bably because,  from  the  wording  of  your 
notice,  I  understood  the  frame  was  for- 
warded carriage  paid.  Still  I  daresay  the 
frame  was  worth  the  Is.  7d.  it  cost  me." 
[Values  are  relative  matters,  that  is  to  say 
an  article  may  be  worth  more  to  one  man 
than  another  ;  but  I  do  not  think  you  could 
have  been  much  hurt  in  getting  a  frame 
worth  2s.  6d.  for  Is.  7d.  I  wish  I  could 
make  all  my  purchases  at  the  same  dis- 
count. On  referring  to  page  286,  I  find  that 
nothing  was  said  about  payment  or  non- 
payment of  carriage.— Ed.] 

Model  of  Ship  In  Motion. 
P.  W.  McF.  (Croydon).— A  paper  on  this 
subject,    by    Mr.  Donald  Bede,  has  been 
given  in  Part  XXXIII. 

Sliding  Camera  Stand. 
Spet. — I  have  written  several  times  to 
Mr.  Parkinson,  of  Warrington,  for  the  con- 
tinuation of  his  papers  As  the  letters  have 
not  been  returned  to  me,  I  can  only  come 
to  the  conclusion  that  he  has  received  them, 
but  is  not  possessed  of  sufficient  courtesy 
to  reply  to  them.  I  am  sorry  to  write  in 
such  severe  terms  of  any  one ;  but  so  many 
who  have  undertaken  to  write  for  Amatbub 
Work  have  treated  me  in  this  manner  that 
I  do  not  hesitate  to  make  the  fact  patent 
and  public  in  the  present  case,  and  to  add 
that  my  words  by  no  means  express  what  I 
feel  and  think  about  the  matter.    I  hope. 


however,  that  Mr.  Parkinson's  place  will 
be  soon  supplied,  and  the  work  that  he 
commenced  will  be  brought  to  a  satisfac- 
tory conclusion  by  a  volunteer  who  has  very 
recently  offered  his  services  in  this  depart- 
ment. 

American  Organs. 
H.  W.  (Whitchurch)—  I  cannot  say  any 
thing  definite  with  regard  to  papers  on 
the  Construction  of  American  Organs  yet 
awhile.  The  Harmonium,  at  all  events, 
must  be  treated  first. 


INFORMATION  SUPPLIED. 

Colour  of  Watch  and  Clock  Hands. 

J.  B.  S.  writes  in  reply  to  Chemicals:— 
"  You  can  colour  your  clock  hands,  or  any 
other  steel  articles,  by  either  of  the  three 
following  processes.  Begin  by  giving  them 
a  very  bright  polish,  and  then  expose  them 
to  a  uniform  degree  of  heat,  (1)  over  a  flame 
that  produces  no  soot,  as  by  spirits  of  wine ; 
(2)  or  by  a  hot  plate  of  iron ;  or  (3)  by  wood 
ashes.  As  a  very  regular  degree  of  heat  is 
required,  I  have  found  wood  ashes  to  be 
the  best  medium.  I  was  very  successful  in 
colouring  the  steel  work  of  the  action  of  a 
harp,  but  I  could  not  get  so  nice  a  colour 
as  you  see  on  watch  screws  and  springs; 
but  it  is  possible  that  there  is  a  little  secret 
in  it.  The  work  must  be  covered  up,  and 
occasionally  watched  until  the  colour  is 
high  enough.  You  can  lacquer  then  if  you 
like,  but  it  is  not  satisfactory,  as  the  var- 
nish will  soon  come  off,  and  it  does  uot  look 
so  well.  To  do  this,  first  dissolve  a  small 
portion  of  white  shellac  in  some  spirits  of 
wine,  let  it  dissolve,  and  then  add  equal  pro- 
portions of  Prussian  blue  and  ultramarine 
blue.  There  must  not  be  too  much  blue  or 
gum  added,  or  the  lacquer  mil  be  too  thick. 
Just  warm  the  article  to  be  lacquered,  then 
apply  the  lacquer  very  thinly  with  a  camel 
hair  brush.  The  prussian  blue  must  be 
ground  very  fine  before  it  is  added  to  the 
spirits  of  wine  and  shellac. 

A.  H.  writes  in  reply  to  Chemicals  :— 
"  You  say  that  colour  cannot  be  by  heat, 
because  it  is  only  on  one  side,  now  the 
secret  is  in  the  polishing.    The  underneath 
is  not  polished,  hence  the  difference  in  ap- 
pearance.   The  process  of  polishing  a  clock 
hand  may  be  as  follows :— Place  the  hand 
on  some  flat  surface,  and  with  a  soft  piece 
of  steel  filed  flat,  charged  with  oilstone, 
dust,  and  oil,  to  be  used  as  a  file ;  when  worn 
smooth,  file  it  flat  again,  always  across. 
When  you  have  a  flat  surface,  clean  off  all 
the  dust  and  oil  very  clean ;  benzoline  is  very 
good  for  cleaning,  only  a  fresh  lot  must  be 
used  on  each  process.    Place  the  hand  in  a 
clean  place  perfectly  flat,  and,  with  a  bell- 
metal  slip,  oil  and  crocus  work  it  as  before, 
occasionally  filing  your  polisher  flat.  When 
the  bloom  seems  to  come  on,  you  may  clean 
the  stuff,  and  oil  off  as  before ;  next  use  fine 
red  stuff  and  oil  with  a  metal  or  boxwood 
(some  persons    use  horn)   polisher,  clean 
off  very  clean,  then  place  the  hand  in  a 
copper  bluing  pan  placed  over  the  flame  of 
a  methylated  spirit  lamp,  and  protected 
from  draughts  or  currents  of  air.    The  pan 
should  be  placed  over  the  flame,  just  to 
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warm  it  and  disperse  all  moisture.  The 
article  to  be  blued  must  be  watched  care- 
fully until  the  desired  colour,  then  instantly 
removed." 

Thinning  Collodion. 
W.  T.  W.  writes  to  Subscriber  :—"  The 
collodion  may  be  thinned  with  a  mixture  of 
equal  parts  of  spirits  of  wine  and  ether. 
Methylated  will  do,  provided  they  are  free 
from  adulterations." 

Umbrella  Mending*. 
W.  T.  W.  writes  to  Subscriber  :— "  Apply 
a  thin  solution  of  indiarubber  in  benzole  by 
means  of  a  brush  upon  both  sides  of  worn 
part,  aud  allow  to  dry.  Cut  the  materials 
to  size  that  is  to  be  used  for  mending-,  aud 
also  apply  the  indiarubber  solution,  allow- 
ing it  also  to  dry.  "When  dry,  place  the 
indiarubbered  sides  in  contact,  and  rub  well 
in  together." 

Propeller  for  Boat. 
Olla  Podrida  "writes  in  reply  to  San 
Francisco  :— "  The  draught  of  hulls,  or  ex- 
tended height  of  platform  above  water- 
line  should  have  been  giveu,  so  that  the 
diameter  of  the  wheel  may  be  determined. 
I  advise  ,the  use  of  one  wheel  only.  The 
*  belt '  referred  to  by  him  would  be  found 
cumbrous,  wasteful  in  action,  and  expensive 
to  keep  in  repair.  He  would  expend  his 
power  to  greater  advantage  on  one  wheel, 
or  a  pair  on  the  same  axis.  A  single  wheel 
should  be  as  large  as  possible,  say  4  or  5 
feet  in  diameter,  and  the  floats  or  paddle- 
boards  arranged  with  the  centre,  so  that 
two  be  submerged  at  the  same  time.  There 
should  be  at  least  1  or  \\  inches  of  water 
over  edge  of  floats  at  maximum  immersion. 
He  could  work  in  a  couple  of  ways,  either 
direct  on  to  the  wheel,  as  iu  bicycles,  or  in- 
directly by  endless  chain-bands,  as  in  tri- 
cycle movements,  which  he  mentions.  The 
latter,  although  much  more  expensive,  is 
by  far  the  best,  as  it  would  allow  of  almost 
any  size  wheel  being  used.  Tbe  wheel-floats 
should  be  of  elm,  about  \  in.  thick,  aud 
U  in.  by  6  in., length  measured  axially.  The 
arms  and  rim  should  be  of  iron,  very  light, 
and  the  casing  around  wheel  should  have 
plenty  of  clearance,  especially  if  much 
weeds  or  floating-drift  exist  iu  the  water. 
The  arrangement  of  hulls  is  favourable  to 
fouling,  as  they  will  be  apt  to  gather  float- 
ing obstructions  which  lie  in  the  course 
and  guide  tbem  right  into  the  wheel.  Why 
not  have  a  single  bidl  with  plenty  of  beam, 
and  fit  two  wheels  on  sponsons  or  out- 
riggers after  the  good  old  plan  ?  Then  you 
could  drive  direct  with  wheels  of  a  good 
size,  and  have  a  fishing  platform  all  the 
same.  You  could  also  arrange  the  shaft 
so  that  the  wheels  could  be  disconnected 
iu  a  moment,  and  one  worked  ahead  and 
the  other  astern,  which  would  be  convenient 
for  turning  in  close  quarters,  as  by  this 
means  you  could  put  the  boat  about  on  her 
heel  in  the  twinkling  of  a  marlinspike.  To 
sum  up,  I  advise  5  ft.  wheels,  with  tricycle 
movement  arranged  in  the  ratio  of  2  :  1,  i.e., 
for  every  two  revolutions  of  the  pedals 
the  paddles  shall  turn  once.  Crank:  radius, 
about  5  in. ;  floats,  9  in.  by  6  in.  if  one  wheel, 
9  in.  by  4  in.  if  two.  "With  a  fair  body  to 
hull,  you  ought  to  get  four  males  an  hour  in 


fine  weather.  Tou  must  not  expect  to  stem  a 
gale  in  such  a  craft.  Amoderatebreezedead 
ahead  would  give  you  no  small  amount  of 
exertion.  If  you  require  any  further  in- 
formation within  my  power,  kindly  give  me 
dimensions  and  draught,  and  particulars  as 
to  resources  in  labour  and  materials,  I 
shall  be  happy  to  assist.  My  address  lies 
with  the  Editor  if  you  choose  to  communi- 
cate direct. 

Clock  Repairing. 

Olla  Podrida  writes  in  comment  on 
A.  H.'s  reply  to  A  Subscriber  (page  389)  :— 
"  I  should  like  to  ask  A.  H.  whether  he  has 
ever  converted  an  escapement  from  anchor 
to  dead  beat  on  his  method  ?  If  so,  did  he 
not  find  it  necessary  to  alter  the  form  of 
tooth  in  escape-wheel,  and  to  shape  the 
pallets  rather  differently  from  that  figured 
by  him  in  his  reply.  In  his  sketch  the 
bearing  surfaces  of  the  pallets  are  shown 
straight,  which  is  irreconcilable  with  a 
dead  beat,  as  the  movement  of  tbe  pallets 
through  their  arc  lof  contact  would  cause 
an  oscillating  motion  in  the  scape-wheel. 
These  surfaces  of  pallets  should  be  struck 
from  the  centre  of  pallet-arbor  as  shown 
on  accompanying  sketch.  The  teeth  would 
also  have  to  be  made  of  the  form  shown 
to  allow  freedom  of  swing  during-  the 
intervals.      The  construction  of    a    dead 
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beat  escapement  is  a  very  interesting  geo- 
metrical s+udy,  but  I  cousider  that  it  would 
be  much  cheaper  to  buy  a  new  wheel  and 
pallets  than  to  bother  about  cobbling  up 
an  old  one." 

Solvent  for  Sal  Ammoniac. 

E.  A.  E.  B.  (O'ford)  writes  in  reply  to 
Excelsior  (S.  A.): — "The  sal  ammoDiac 
cannot  be  pure,  or  you  have  not  added 
sufficient  water.  Pure  sal  ammoniac  dis- 
solves entirely  in  water."  [Please  do  not 
write  "  copy  "  intended  for  the  printers  on 
postcards,  which  are  liable  to  be  lost.  To  ob- 
viate any  mischance  of  this  sort  I  am  obliged 
to  copy  your  communications  to  Excelsior, 
(S.  A.)  and  Horticulturist,  which  in- 
volves an  outlay  of  time  and  trouble  which 
I  should  not  be  called  upon  to  make.    Ed.] 

Developing'  Dry  Plates. 
W.  T.  W.  writes :— "  If  Dry  Plate  wants 
good  negatives,  and.  is  wise,  he  will  give  up 
all  idea  of  developing  dry  plates  in  a  tent,  as 
the  operation  can  only  be  properly  done  in 
a  place  where  there  is  plenty  of  room  for 
dishes,  etc.,  and  where  there  is  a  good  and 


safe  light  to  see  the  image  coming  up*,  and 
as  to  insure  absolute  certainty  in  using  dry 
plates  away  from  home,  it  is  by  far  the  best 
that  they  be  transferred  from  the  slides  to 
boxes  in  absolute  darkness.  A  tent  that  is 
suitable  for  developing  plates  in  is,  to  say 
the  least,  dangerous  for  changing,  as  there 
is  no  translucent  medium  made  that  is 
portable  and  safe.  For  a  portable  and 
handy  changing  tent,  that  described  by  Mr. 
Bridge,  in  page  114  of  current  year's  British 
Journal  Almanac,  and  which,  for  the  benefit 
of  those  who  have  not  tbe  publication,  is 
here  transcribed.  '  Obtain  four  pieces  of 
mahogany,  J  in.  by  f ,  and  17  inches  long. 
Cut  a  slot  in  each  end  of  each  piece,  £  in. 
long  and  ^%  wide,  fix  each  two  pieces  toge- 
ther in  the  centre  by  means  of  a  copper 
rivet,  so  that  it  can  be  opened  in  the  shape 
of  the  letter  X.  Get  eight  small  rising- 
front  camera  screws,  and  four  pieces  of 
bamboo,  or  cane,  17  inches  long.  On  each 
end  of  each  piece  put  a  collar  of  brass  tube, 
into  which  screw,  or  solder,  the  socket 
(female)  of  one  of  the  rising-front  screws. 
Make  a  square  bag,  12  iu.  by  15  by  28,  of 
two  or  three  thicknesses  of  good  black 
sateen.  Within  about  3  inches  of  the  mouth 
sew  a  piece  of  tape,  and  at  the  bottom  put 
two  sleeves,  with  the  elastic  in  the  usual 
way.  Screw  the  frame  together,  and  attach 
tbe  bag  to  it  permanently  by  loops  of  tape. 
When  you  are  about  to  use  it,  place  inside 
all  you  require,  and  tie  up  mouth  of  bag ; 
insert  the  hands  at  the  sleeves,  and  pro- 
ceed. The  weight  of  tent  is  a  pound  and  a 
quarter  j  the  cost,  5s.'  " 

Cure  for  Stove  that  Smokes. 

W.  T.  W.  informs  T.  B.  T.  (Carnew)  that 
he  will  have  to  continue  the  pipe  from  the 
entrance  to  flue,  all,  or  nearly  all,  the  way 
up  the  chimney,  so  as  to  get  a  thorough 
draft.  These  stoves  will  not  burn  at  all 
well  unless  the  draft  is  perfect,  and  there  is 
no  access  for  air  up  the  chimney  except 
through  the  front  of  stove.  At  present 
T.  B.  T.  has  the  draft  of  the  kitchen 
chimney  as  well  as  the  stove. 

Embossing  on  Silver. 

G.  E.  writes  to  Shaving  Paste:— "Silver 
is  embossed  by  hand,  and  by  special  embos- 
sing dyes  and  other  tools.  The  art  cannot 
be  taught  here,  since  it  can  only  be  learnt 
by  long  practice  under  personal  tuition. 
But  does  not  Shaving  Paste  mean  to  ask 
how  silver  is  frosted  and  etched  ?  This 
may  be  done  by  the  use  of  acids,  and  is 
quite  within  the  province  of  an  amateur's 
ability,  after  some  practice.  The  surface  of 
the  silver  to  be  etched  should  be  coated 
with  an  etching  varnish  composed  of  equal 
parts  of  beeswax  and  asphaltum  dissolved 
in  spirits  of  wine.  When  this  coat  has 
become  dry,  the  pattern  or  design  must  be 
pricked,  scratched,  or  etched  through  it 
with  some  cutting  tools,  and  by  this  means 
all  the  parts  intended  to  be  depressed  will 
be  left  to  the  action  of  the  acid.  The 
etching  acid  is  composed  of  nitric  acid 
three  parts,  distilled  water  one  part ;  this 
is  floated  on  the  prepared  surface  of  the 
silver,  and  washed  off  when  the  design  has 
been  sufficiently  etched,  or  renewed  until 
the  design  is  deep  enough.  There  are  seve- 
ral other  methods  beside  this,  but  perhaps 
this  is  the  most  simple." 
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Spiral  Twist. 
E.  B.  (Dublin)  writes:— "H.  W.  [Neirton 
Abbot)  complains,  and  justly,  that  Pitch- 
pi>-e  gives  no  information  how  to  get  out 
the  spiral  twist  of  the  occasional  table  of 
which  he  gives  a  design  in  page  233  of  the 
current  volume.     Perhaps  the  following, 
which   I  copy  from   a  work  called  '  The 
Lathe   and  its  Uses,'   will  help  him  and 
others  : — '  To  commence  with  a  single  twist 
of  one  thread,  a  cylinder  of  the  requisite 
leDgth  must  be  turned.    The  number  of 
turns  of  the  thread  or  cord  of  the  spiral  is 
to  make  in  a  given  space  must  next  be  de- 
termined.     "We  will  suppose  the  cylinder 
a  b  is  1  foot  long,  exclusive  of  moulding  or 
tenons  at  the  ends,  and  the  spiral  is  to  make 
three  turns    round   it,    that   is   one   turn 
in  4  inches  of   its    length. 
Divide  the  cylinder  in  three 
equal    parts    by  the    lines 
1,2  (Fig.  1).  Next,  rule  equi- 
]  E  distant  lines,  c,  d,  e,  f,  along 
the  cylinder  in  the  direction 
of  its  length,  as  in  Figs.  1  and 
2.    The  three  divisions  first 
made    must  be  subdivided 
each  into  four  (always  the 
number  of  the  longitudinal 
lines)  ;  the    angles  of   the 
parallelograms  thus  formed 
must    then   be    connected 
diagonally,     as    shown    .in 
Fig.    1,    which    diagonals, 
being     continued,    will   be 
found  to  describe  a  spiral 
line.     A    second    similarly 
constructed    spiral    deter- 
mines the  thickness  of  the 
thread  or  cord  of  the  twis  t 
These  spirals  may  now  be 
cut  with  the  tenon  saw,  and 
all  the  material  outside  the 
cord  carefully  removed  with 
the  gouge,  so  as  to  form  a 
Mode  of  Cct-  semicircular  hollow  between 
ti>-g  Spiral   the  threads.  This  cannot  be 
Twist.        done  by  putting  the  treadle 
and  fly-wheel  in  motion,  but 
the  work  must  be  grasped  with  the  left 
hand,   while    the    right  holds    the    gouge 
upon  the  rest  and  guides  its  edge.    After 
the  work  is  roughed  out,  it  must  be  finished 
by  rasps,    files,  etc.     I  do  not  possess  a 
lathe,  but  I  made  a  spiral  like  a  corkscrew 
of  three  twi3ts  from  above  description  by 
means  of  a  jackplane,  gouge,  file,  rasp,  and 
bench-vice.    The  one  that  Pitchpine  illus- 
trates is  what  I  would  call  the  rope-pattern ; 
I  presume  it  is  got  out  or  commenced  in  the 
same  way  as  the  corkscrew  one  is.    Pitch- 
pine  does  not  say  what  thickness  of  wood 
to  use  in  either  the  fret-rail  .or  the  rail 
marked  b,  or  the  eight  pieces  e. 

Silvered  Dials  for  Barometers. 
A.  H.  writes  to  Chemicals  :— "  Dials 
which  have  been  plated  by  the  chloride  of 
silver  process— that  is  the  old-fashioned 
method  of  plating— may  be  replated  by  the 
Bame  process  if  required,  in  the  following 
manner :  Dissolve  a  small  quantity  of  silver 
in  nitric  acid,  and  then  dilute  with  water. 
Pour  in  a  strong  solution  of  common  salt, 
which  will  throw  down  all  the  silver  in  the 
form  of  chloride.  Wash  the  precipitate 
thoroughly  with  warm  water,  finally  pour- 


ing off  the  whole  of  the  water.  Add  a  little 
common  salt,  powdered,  to  the  chloride, 
and  work  up  into  a  paste,  having  well 
cleaned  the  dial,  which  is  made  of  brass ; 
the  paste  is  to  be  rubbed  on  its  surface  with 
the  flat  end  of  a  good  cork.  By  rubbing 
the  paste  on  in  circles  a  smooth  layer  of 
silver  will  be  given  to  the  dial  which  will 
retain  its  colour  for  many  years.  The 
operation  of  rubbing  on  the  chloride  paste 
must  be  conducted  with  great  care  in  order 
to  insure  perfect  evenness.  After  the  dial 
is  well  coated,  it  is  to  be  rinsed  in  hot  water 
and  dried,  when  it  may  be  gently  nibbed 
with  cotton  wool,  it  is  then  ready  to  be  re- 
painted." 

Mr.  Edwinson  says  that  Chemicals  will 
find  information  on  how  to  silver  a  baro- 
meter dial  in  his  first  article  on  "Electro- 
plating at  Home,**  in  page  11,  Vol.  I.,  of 
Amateur  Work. 

Developing  Dry  Plates. 
G.  S.  A.  (Solloway)  writes  in  reply  to 
Dry  Plate  :— "  The  accompanying  sketch 
will  show  the  smallest  and  most  convenient 
form  of  box  for-  changing  and  developing 
plates  I  have  found  out  of  several  I  have 
made.  At  the  grocers  I  bought  a  box 
measuring  18  in.  by  10£  by  134,  of  t  in.  stuff, 
which  cost  -id.  I  then  nailed  down  the  lid, 
and  ran  a  line  l\  in.  deep  all  round  with  the 
marking  gauge.  This,  when  sawn  round, 
forms  the  lid.  I  next  cut  an  oval  8J  in.  by 
7,  and  in  the  lid  two  circles  of  7  in.  across. 
In  these  three  holes  I  fixed  three  sleeves  of 
black  twill,  double  thickness,  but  would 
advise  an  extra  one  of  red  twill  ;  the  one  at 
the  top  has  a  string  run  iu  the  hem,  but 
the  ones  for  the  wrists  have  elastic.  These 
should  be  8  in.  in  length,  the  top  one  11  in. 
Through  the  opposite  side  to  the  lid  is  a 
ruby  window,  7   in.  by  5J,  which   has   a 


DEVELOPING  BOX,    OPEN. 

shutter  on  the  outside,  with  a  button  to 
keep  it  open,  and  another  to  keep  it  closed. 
The .  inside  is  papered  with  brown  paper, 
and  then  painted  inside  and  out  with 
Brunswick  black.  There  is  a  tin  sink,  9  in. 
by  8,  also  painted  with  Brunswick  black; 
it  has  an  indiarubbcr  pipe  going  out  to 
drain  water,  etc.,  in  the  right-hand  corner. 
There  is  a  small  cistern,  which  lodges  on  a 
bracket;  it  has  a  tube  and  a  brass  paper 


clip  in  shape  of  a  hand  which  forms  tap. 
Between  lid  and  body  of  box  I  nailed  stripa 
of  felt  carpet,  and  slats  at  sides  to  break 
joint  and  keep  all  light  out.  The  way  of 
using  is  to  put  the  slide  inside,  with  plate 
box,  etc.,  then  close  lid  and  fasten  with 
hook.  Put  face  in  sleeve  at  top,  draw 
string  tight,  cover  all  over  with  focussing 
cloth,  and  thrust  hands  through  sleeves  in 
front.  You  will  find  sufficient  room  to 
develope  £  in.  plates  well.  The  box  holds 
everything  but  camera  stand  (the  sink 
forms  shutter  for  window  inside  when 
packed),  and  if  a  brown  holland  cover  is 
made  for  it,  looks  very  unobtrusive,  and  is 
easily  carried  with  a  strong  rug  strap. 
Twill  costs  10d.  per  yard.  I  reckon  the 
entire  cost  is  not  more  than  3s.  6d." 

Securing-  Shank  of  Drill. 
Eoselea  writes  in  reply  to  Excelsior's 
query,  "  The  common  way  is  to  file  a  flat  on 
end  of  drill,  and  file  a  corresponding  flat  on 
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FIG.    I.  —  MODE    OF    SECURING     SHANK 
OF  DRILL. 
.     A,  Boss;  B,  Drill. 

boss,  as  shown  in  sectionin  Fig.  1.  However, 
as  I  suspect  Excelsior  is  like  myself,  fit- 
ting his  drill  to  a  lathe,  I  will  explain  how  I 
managed  without  the  expense  of  a  special 
drill  chuck.  My  screwing  tackle  has  but 
three  sizes  of  taps,  and  for  each  I  got  an 
American  twist  drill.  To  each  drill  I  made 
a  solid  brass  chuck,  turning  it  down  to  a 
neat  shape.    This  chuck  I  bored  as  centrally 


FIG.    2. — DRILL  CHUCK  IN  SECTION. 

Half  size. 

A,  Solid  Brass  Chuck.    B,  Drill.    C,  Iron 

Wedge. 

as  I  could  with  the  drill  which  it  was  to 
hold.  Then  I  reversed  the  drill,  and  found 
it  fitted  beautifully,  but  wanted  fastening. 
To  fasten  it,  I  filed  the  chuck  down  till  I 
came  on  the  drill,  which  I  also  filed  away 
tor  about  half  its  thickness.  This  file-cut 
at  base  I  made  kind  of  dovetail  shape,  and 
into  it  I  drove  as  dovetail  a  bit  of  iron.  The 
drill  was  as  firm  as  a  rock.  And  as  all  this 
was  done  without  removing  the  chuck  once, 
the  result  was  quite  up  to  my  expectation. 
I  append  a  diagram  of  my  drill-chuck  in 
Fig.  2.  This  I  found  made  a  better  fit,  with 
no  special  care  than  filing  a  flat  in  the  ordi- 
nary way." 

Olla  Podrida  writes  in  reply  to  Ex- 
celsior {S.A.) :— "Drill  and  tap  a  hole  in 
boss  for  small  steel  set-screw.  File  a  small 
flat  on  the  shank  of  drill  for  the  point  of 
set-screw  to  'take'  on.  The  screw  may 
have  a  small  square  head  for  a  spanner,  or 
a  round  one  with  a  hold  for  *  tommy/  or 
may  be  slotted  for  a  screwdriver.  The 
latter  will  be  the  snuggest  arrangement, 
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and,  unless  your  drills  are  large,  will  be 
found  to  drive  -well.  Tor  \  inch  shanks  the 
set-screw  may  be  1%  or  \  of  an  inch  in  dia- 
meter. There  are  other  ways  of  holding 
round  shanked  drills,  but  the  above  is  the 
simplest." 

Washing  Wool  Hearthrug. 

G.  E.  writes  to  Excelsior  (S..A.):— "The 
rug  should  be  washed  in  tepid  water  well 
charged  with  soap-suds,  then  rinsed  in  tepid 
water  to  remove  suds  and  dirt,  and  hungup 
to  dry.  Avoid  squeezing  and  beating  the 
wool  whilst  wet,  and  also  avoid  hot  water, 
or  the  wool  will  felt ;  that  is,  hang  together 
in  clots.  The  nuflmess  of  the  wool  may 
be  restored  by  a  course  of  careful  combing 
and  handling  when  dry." 

Solvent  for  Sal  Ammoniac. 
G.  E.  writes  to  Excelsior  (S.A.) :—"  Sal- 
ammoniac  should  dissolve  completely  in 
soft  rain  water  if  the  salt  be  pure.  All 
insoluble  particlos  may  be  deemed  impuri- 
ties." 

An  Incentive  to  Early  Rising. 
Namdbah  writes  in  reply  to  B.  H.  J.  :— 
"Purchase  an  American  alarum  clock. 
Make  or  purchase  an  electric  bell,  a  Le- 
clanche  battery,  and  as  much  insulated 
copper  wire  as  will  connect  your  clock,  bell, 
and  battery.  Take  the  clock  outof  the  case 
and  you  will  find  the  alarum  is  worked  by  a 
spring.  Drill  three  holes  through  the 
clock-case,  and  through  two  of  the  holes 
secure  a  small  piece  of  hard  wood  by  two 
screws  ;  let  the  third  hole  be  opposite  a 
hole  in  the  wood,  and  through  this  pass 
an  insulated  piece  of  wire;  on  top  of  the 
wood,  and  in  contact  with  an  exposed  end 
of  the  insulated  wire,  screw  a  brass  spring 
in  such  a  position  that  the  alarum  spring 
shall  make  contact  at  the  hour  the  alarum 
is  set  to  go  off.  Connect  a  second  wire  to 
t  he  metal  frame  of  the  clock,  and  connect 
up  bell,  battery,  and  clock  (the  latter  in 
place  of  Bush),  as  described  in  articles  on 
Electric  Bells,  already  published  in  Amate  uk 
"Work,  and  you  will  have  an  alarum  which 
will  ring  for  an  hour  or  more,  provided  you 
have  battery-power  enough,  and  to  which 
you  will  not  get  azcd.  I  write  from  experience, 
having  been  troubled  with  servants  not 
gutting  up,  but  they  cannot  sleep  through 
my  electric  alarum.  You  should  add  a  switch 
in  the  line  wire  Qivtside  your  bedroom  door, 
and  I  think  you  will  iind  your  cure  com- 
plete, for  rather  thau  endure  the  noise  you 
will  get  up  to  stop  it,  and  surely  the  temp- 
tation for  more  bed  is  not  so  great  as  to 
cause  you  to  turn  in  again." 

A.  J.  (Clapham)  writes  in  reply  to  B.  H.  J. 
(Page  4-17)  :— "  This  Correspondent  wants 
something  to  get  him  up  in  the  morning. 
Three  or  four  years  ago  I  had  to  get  to 
business  at  five  o'clock  every  morning,  and 
I  suffered  the  same  way  as  B.  H.  J.  Ordi- 
nary alarum  clocks  were  of  no  use,  so, 
having  some  knowledge  of  electricity,  I 
rigged  up  a  bell,  which  was  started  by  a 
common  Dutch  clock.  The  bell  was  fixed 
the  other  side  of  the  room,  and  was  so 
arrunged  that  I  had  to  get  up  to  stop  it- 
The  remedy  was  effectual,  as  during  the 
whole  of  the  following  eighteen  months  the 


bell  never  failed  once,  and  although  the 
sound  was  not  so  loud  as  the  ordinary 
alarum,  the  continuous  ringing  always  woke 
me.  If  you  think  this  useful,  and  I  am  not 
encroaching  on  Mr.  Edwinson's  province,  I 
will  send  the  method  of  fitting  up."  [Send 
it  by  all  means. — Ed.] 

W.  Wisward,  4,  Blake  Street,  Marton 
Road,  Middlesboro' ,  Yorkshire,  has  sent  me 
particulars  of  an  Alarum  Clock  on  a  new 
principle  that  he  supplies.  I  have  given 
his  name  and  address,  that  anyone  who 
wishes  to  write  to  him  for  particulars  may 
do  so.  "  The  Alarum,"  he  says,  "  continues 
sounding  until  a  lever  is  turned,  thus  ac- 
complishing its  object  by  compelling  some 
one  who  has  been  roused  by  it  to  get  up 
and  stop  it." 

C.  E.  A.  writes  in  reply  to  B.  H.  J. :— "  If 
B.  H.  J.  will  make  an  arrangement,  such  as 
I  made  for  wakening  me,  I  am  sure  it  will 
get  him  out  of  bed  whether  he  stays  out 
late  or  not.  I  took  an  American  alarm 
clock,  having  the  winding  handles  T- 
shaped,  inside  of  the  case  I  fixed  a  spring, 
insulated  from  clock-case  by  wood,  spring 
bent  in  such  a  way  as  to  meet  alarm  handle 
when  run  down,  so  that  when  in  the  ordi- 
nary way  the  handle  runs  back  and  closes 
the  circuit,  when  the  bell  rings,  and  con- 
tinues to  do  so  till  the  current  is  stopped. 
The  best  way  is  to  have  a  switch,  but  let  it 
be  at  the  opposite  side  of  the  room,  out  of 
reach  of  the  bed,  so  that  he  will  have  to 
get  up  to  stop  it.  The  continuous  ringing 
of  the  bell  is  enough  to  provoke  any  ordi- 
nary man  into  getting  up  to  stop  it.  In  my 
arrangement  I  have  an  electro -magnet  in 
circuit  with  the  bell,  which  turns  up  the 
gas,  but,  perhaps,  B.  H.  J.  will  not  bother 
with  this,  as  it  requires  a  good  deal  more 
trouble  to  fix." 

Mr.  Edwinson  writes :— "  Sluggards  will 
do  well  to  follow  the  Editor's  advice  in 
page  447,  but  if  the  complaint  has  become 
chronic,  I  will  attempt  a  cure  by  means  of 
a  complete  set  of  electrical  apparatus.  This 
I  will  endeavour  to  devise,  describe,  and 
illustrate  if  deemed  necessary  and  desirable 
by  the  Editor."  [Parcemihi,  I  implore  you, 
Mr.  Edwinson.  I  am  full  up  at  present.— 
Ed.] 

Removal  of  Lime  from  Kettle. 
Olla  Podrida  writes  in  reply  to  C.  Z. : 
— "  Try  one  drachm  of  sal  ammonia  in  the 
full  kettle  of  boiling  water.  Put  in  the  sal 
ammonia  after  the  water  boils,  and  boil  for 
an  hour  or  so.  This  ought  to  soften  the 
deposit  and  render  it  easily  removable. 
If  not,  try  the  muriate  of  ammonia,  same 
quantity.  Having  once  cleaned  the  kettle, 
try  and  keep  it  so  by  emptying  out  all  the 
old  water  when  it  requires  refilling.  Above 
all  do  not  let  it  simmer  and  boil  on  the  fire 
unless  wanted ;  this  not  only  increases  the 
deposit  but  is  injurious  to  health.  When 
hot  water  is  required  for  culinary  purposes 
it  should  be  used  fresh  and  new,  and  brought 
to  a  boil  sharp.  Above  all,  remember  that 
it  is  not  the  quantity  of  water  boiled  and 
used  from  the  kettle,  but  the  quantity 
boiled  and  evaporated  within  the  kettle,  that 
causes  most  deposit.  A  thin  wash  of  Port- 
land cement  on  the  inside  will  assist  to 
prevent  scale." 


F.  A.  E.  (Newtown  Butler)  in  reply  to  C.  Z. 
sends  the  following,  which  is  taken  from 
"Everyone's  Almanac"  for  1878.  I  can 
testify  to  its  efficacy  : — "  To  prevent  the 
formation  of  crust  upon  the  inside,  put  into 
the  teakettle  a  fiat  oyster  shell,  and  keep  it 
constantly  there ;  it  will  attract  the  stony 
particles  that  are  in  the  water  to  itself,  and 
prevent  their  forming  upon  the  teakettle." 

Scribbler  writes  in  answer  to  C.  Z.  :— 
"  As  to  removal  of  lime  from  iron  kettle, 
I  may  say  that  I  have  known  for  many 
years  that  an  ordinary  glazed  marble  kept 
always  in  the  kettle  will,  by  its  action,  keep 
the  lime  from  accumulating." 

G.  E.  suggests  to  C.  Z.  that  much  of  the 
lime  may  be  removed  by  heating  the  kettle 
gently  whilst  dry,  then  rattling  out  the 
loose  lime,  occasionally  poking  obstinate 
spots  with  a  sharp-pointed  stick.  Or  till  the 
kettle  with  a  mixture  of  one-fourth  muri- 
atic acid  to  three-fourths  of  water,  and 
allow  it  to  remain  for  a  quarter  of  an  hour 
before  pouring  it  out,  then  well  wash  out 
with  water.  A  few  marbles  in  the  kettle 
will  prevent  formation  of  lime  crust  on  the 
sides  by  attracting  the  lime  from  the  water 
to  themselves. 

Colouring  Repairs  to  Wooden  Chairs. 
L arrie  O'Brien.  —  There  are  several 
different  colours  used  on  Windsor  chairs, 
which  are  not,  as  a  rule,  French  polished, 
but  merely  coloured  and  varnished  in  one 
of  the  following  ways :— 1.  One  halfpenny's 
worth  of  red  ochre  mixed  in  linseed  oil, 
rub  on  the  part  that  has  been  repaired,  let 
the  colour  soak  in  for  an  hour,  then  wipe  off 
with  a  clean  rag  and  varnish.  If  the  red 
ochre  is  not  deep  enough,  mix  red  sanders 
in  the  varnish,  as  described  in  "  French 
Polishing,"  to  the  depth  required.  2.  A 
more  natural  imitation  is  sometimes  used 
for  Windsor  chairs  by  mixing  in  a  little 
yellow  ochre  with  the  red  ochre  and  var- 
nishing with  light  red  varnish,  i.e.,  varnish 
with  a  very  small  quantity  of  red  sanders 
mixed  with  it.  3.  Sometimes,  again,  they 
are  stained  with  chromate  of  potassium 
and  varnished  with  clear  varnish  to  imitate 
birch.  By  reading  the  papers  on  "  French 
Polishing"  you  will  now  be  able  to  match 
the  new  parts  of  your  chairs.  You  do  not 
say  whether  they  are  mahogany  or  birch- 
stained,  but  in  any  case  the  stains  enume- 
rated, by  a  little  arrangement  and  blending, 
can  be  made  to  match  the  old  part  to  a  shade. 

Rigging  Model  Fore  and  Aft  Schooner. 

G.  E.  writes  in  reply  to  H.  J.  (Lisbon)  : — 
"Some  information  on  building,  rigging, 
and  sailing  model  boats,  etc.,  may  be  found 
in  (  Practical  Boat  Building  and  Sailing,' 
price  7s.,  published  by  L.  TJpcott  Gill,  170, 
Strand,  W.C.  Some  articles  on  the  subject 
have  also  been  published  in  '  The  Boy's 
Own  Paper.' " 

A.  C.  H.  (Brixton)  writes  :  — "  Inanswerto 
H.J.  (Lisbon),  who  asks  for  information  re- 
garding the  mode  of  rigging,  etc.,  a  fore 
and  aft  schooner,  I  am  afraid  that,  firstly, 
it  would  take  up  too  much  space  to  explain 
it  fully  in  Amateur  Work  ;  and,  secondly,  if 
H.  J.  is  an  amateur,  as  by  his  query  it  would 
appear,  I  am  certain  he  would  fail  to  ac- 
complish what  he  wishes  to  do.  But  perhaps 
he  means  a  model  schooner,  in  which  case  I 
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shall  gladly  give  him  all  the  information 
he  can  require,  and  it  would  be  of  more 
general  interest  to  your  readers.  If  he 
really  means  the  former,  I  can  recommend 
him  to  study  'Masting  Mast-making,  and 
Rigging  of  Ships,'  2s. ;  and  '  Sails  and  Sail- 
mating,'  2s.  6d.,  in  "YVeale's  Series,  published 
by  Crosby  Lock-wood  &  Co.  Stationers'  Rail 
Court,  London,  E.C. 

Lithography. 
LiTHO-PKrsTEK  writes  in  reply  to  Snake- 
stone :—  "  The  best  practical  book  on  Litho- 
graphy that  I  am  acquainted  with  is  *  The 
Grammar  of  Lithography,*  published  by 
Wymau  and  Sons,  Great  Queen.  Street, 
London,  price  5s.  That  book  will  give  in 
plain  language  all  information  that  can  be 
given  by  theoretical  means.  Your  work 
clogging  *  up  may  be  due  to  a  variety  of 
causes.  Is  your  stone  polished,  not  merely 
rubbed,  but  polished  quite  smooth  and 
bright  with  snakestone  and  water  ?  If  it  is 
not  so,  you  cannot  hope  to  produce  good 
work.  Ton  do  not  say  if  you  *  etch '  the 
stone  with  gumwater  and  nitric  acid  after 
rolling  up,  cleaning/etc.  If  this  be  omitted, 
good-bye  to  more  than  half-a-dozen  good 
copies.  What  you  have  done  to  your 
leather  roller  is  enough  to  spoil  almost  any 
leather-roller  for  good  and  all ;  nothing  but 
regular  work  will  keep  a  roller  in  proper 
condition.  The  best  roller 'you  can  get  for 
your  purpose  is  called  the  Patent  Lanham 
4  Victory '  Roller.  The  last  makers  of  these 
that  I  have  heard  of  were  at  or  near  the 
Daily  Telegraph  Offices,  Fleet  Street,  London. 
These  rollers  require  cleaning  off  with  tur- 
pentine, or,  what  is  better,  paraffin  oil, 
finished  off  with  a  touch  of  turps.  I 
have  had  one  for  colour  work  for  years, 
and  beyond  a  slight  bother  in  changing 
from  a  dark  to  a  light  colour,  have  had  no 
difficulty  with  it.  They  are  ready  at  once 
on  being  unpacked.  My  advice  to  you  is  to 
get  the  book  I  have  named,  and  study  it 
carefully;  it  will  give  you  all  the  informa- 
tion that  can  be  given  by  such  means.'* 

W.  H.  S.  {Nottingham)  writes  in  reply  to 
Snake  stone  : — "This  writer  says  he  gets 
on  all  right  through  transferring,  and  then 
gums  up  the  stone.  Now  let  the  gum  re- 
main on  about  five  minutes,  so  that  it  may 
enter  the  pores  of  the  stone,  wash  off  with 
your  sponge,  damp  the  stone,  roll  up  the 
job  with  stiff  ink,  or  moderately  stiff,  then 
the  stone  wants  etching  to  destroy  the 
grease  not  wanted  on  the  stone ;  first  re- 
move with  the  point  of  your  penknife  all 
spots,  and  polish  off  with  a  small  slip  of 
snakestone  all  the  dirty  places.  Mix  in  a  cup 
a  few  drops  of  gum,  a  tablespoonful  or  two 
of  water,  and  about  from  twelve  to  twenty 
drops  of  nitric  acid,  put  a  drop  on  the 
stone,  and  if  you  see  a  slight  effervescence 
there  is  enough  acid  in,  use  a  small  piece 
of  sponge,  and  go  well  all  over  the  stone 
quickly,  wash  off  with  clean  water,  gum 
up  again  for  a  few  minutes,  you  are  at  liberty 
then  to  commence  work.  If  afterwards 
your  job  appears  to  work  up  greasy,  use  a 
few  drops  of  glycerine  in  your  water  j  some- 
times I  use  a  pinch  of  salt  too.  The  roller 
is  kept  best  in  condition  with  Russian 
tallow,  or  roll  a  little  thin  varnish  on  when 
you  have  finished ;  the  tallow  is  beat  when 
put  away  for  three  or  four  weeks.    To  clean 


the  roller,  pour  some  turpentine  on  roller, 
roll  well  on  the  slab,  then  scrape  all  off,  and 
your  roller  will  work  splendid  after." 
Staining  Floors. 

Brum  writes :— "  In  further  reply  to  A 
Wanderer  re  Floor  Stains,  I  have  obtained 
asarapleof  Ryland's  Sanitary  Floor  Varnish 
and  tried  it.  He  will  find  it  is  easily  applied, 
and  the  wood  only  requires  to  be  clean  and 
dry;  no  other  preparation  is  necessary.  I 
send  you  herewith  a  small  can  for  you  to 
try  yourself,  perhaps  you  will  kindly  give 
our  correspondent  your  opinion.  The  price  is 
10s.  per  gallon,  including  an  air-tight  patent 
kettle  and  good  bristle  brush,  2  in.  wide 
and  2  in.  long.  The  London  Agent  is  Mr. 
William  Whiteley,  Westboume  Grove,  Bays- 
water,  London,  W.  Mr.  Ryland  does  not 
care  to  push  the  varnish,  as  it  is  a  bye-pro- 
duct (I  should  think  from  lacquer),  and  he 
can  always  sell  all  he  makes,  and  the  price 
at  which  it  is  sold  will  not  pay  to  specially 
manufacture  it.  He  used  to  give  it  his 
friends,  and  someone  noticed  it  in  the  Quccii, 
and  he  was  immediately  flooded  with  appli- 
cations for  it."  [The  floor  varnish  sent  is 
certainly  an  excellent  sample. — Ed.] 

M.  B.  (Forest  Hill)  writes  in  reply  to 
A  Wanderer  : — "  I  am  a  great  advocate  for 
stained  floors  in  bedrooms  and  nurseries. 
It  is,  in  my  opinion,  more  cleanly  and 
wholesome,  and  less  trouble  to  keep  clean 
than  carpets.  I  have  a  two-foot  border 
round  each  bedroom  ;  the  bay-windows, 
and  also  under  beds,  stained  either  walnut 
or  oak.  On  such  a  surface  all  dust  may  be 
removed  with  a  damp  cloth  in  a  few 
minutes.  When  I  moved  into  my  present 
house,  I  had  two  rooms  done  by  the  builder, 
which  have  worn  very  badly.  Since  then  I 
have  done  the  staining  myself  at  about  one- 
tenth  the  cost, land  it  has  proved  to  be  more 
durable.  I  put  on  a  good  thick  coat  of  size 
first,  laid  on  with  an  ordinary  small  round 
brush,  such  as  is  used  for  black-leading 
grates.  I  allow  twenty-four  hours  for  the 
size  to  dry,  and  then  give  the  boards  a  coat 
of  oak-stain,  diluted  with  water  to  any  de- 
sired shade,  and  laid  on  with  an  old  sponge, 
the  way  of  the  grain.  I  allow  another 
twenty-four  hours  for  the  staining  to  dry, 
and  then  I  put  on  a  good  even  coat  of  clear 
oak  varnish.  The  cost  for  a  good  sized 
room  with  deep  bay,  leaving  centre  for 
carpet,  was  as  follows:— size,  2d.;  stain, 
half  pint,  6d. ;  varnish,  one  pint,  Is. ; 
brushes  about  6d.  I  have  not  tried  stopping 
holes  with  putty,  so  cannot  speak  on  that 
point  ;  but  I  find  dabbing  the  stain  well 
into  any  cracks  or  holes  answers  quite  well 
enough  for  ordinary  purposes." 

Bird  Scarer  or  "Cherry  Clack." 
E.  A.  R.  B.  (Oxford)  writes  in  reply  to 
Horticulturist  : — "  The  easiest  way  to 
scare  birds  is  to  hang  two  or  three  small 
pieces  of  looking-glass  on  a  string  from 
posts,  branches  of  trees,  etc.  The  light  of 
the  sun  reflected  in  these  make  them  a 
capital  scarecrow  as  they  are  continually  in 
motion  and  flash  rays  in  all  directions. 
They  should  not  be  hung  quite  straight,  but 
at  an  angle."  [It  would  be  difficult,  I  think, 
to  get  a  sufficient  quantity  of  pieces  of 
looking-glass.  Pieces  of  bright  tin  plate 
would  do  almost  as  well,  if  not  quite. 
-Ed.1 


INFORMATION  SOUGHT. 

Turnscrew  for  Heavy  Screws. 

P.  D.  (Tullow)  asks  : — "  Can  any  reader 
of  Amateur  Work  inform  me  where  I  can 
get  a  turnscrew  with  lever  attached  for 
driving  heavy  screws,  and  name  the  pro- 
bable cost  ?  I  saw  an  instrument  of  this 
kind  illustrated  and  reviewed  in  the  "  Car- 
penter and  Builder,"  of  September  2nd, 
1881.  The  tool  acts  also  as  a  ratchet 
wrench.  The  lever  closes  into  handle  when 
not  in  use." 

Support  for  Wood  In  Fret-Sawing*. 

M.  E.  L.  writes  :— "  I  should  be  obliged 
if  any  of  your  readers  can  suggest  a  remedy 
for  this.  I  have  been  for  years  in  the  habit 
of  doing  fret-work  sawing,  but  am  now 
undertaking  some  larger  pieces  than  be- 
fore— frames,  and  sides  for  shelves.  I  find 
that  I  break  and  bend  my  saws,  because 
when  I  am  putting  them  into  the  framo 
after  putting  the  saw  through  the  hole 
bored  in  the  wood,  the  weight  of  the  wood 
bends  the  saw  oiit  of  a  straight  line  before 
I  can  fix  it.  I  want  one  hand  to  hold  the 
frame  steady,  the  other  to  screw  in  the 
saw.  How  can  I  best  support  the  wood, 
say  a  piece  18  inches  by  15  inches,  or  larger 
till  I  have  fixed  the  saw  firmly  ?  I  am 
working  in  oak  \  inch  to  f  inch  thick,  and 

^m  use,  as  I  have  always  done,  a  piece 
/  V  of  wood  with  a  cut-out  piece  this 
shape,  screwed  firmly  to  a  table  to 
rest  work  on.  Would  you  also  inform  me 
where  you  consider  the  best  fret-work  saws 
are  to  be  had  ?  Many  of  those  I  have  are 
brittle,  and  break  with  hardly  any  use." 

Etching  and  Copper-Plate  Printing 
Press. 

Lancet  writes:  —  "Can  any  of  your 
readers  oblige  nie  by  a  short  description  of 
how  to  make  a  printing  press  to  take  im- 
pressions from  the  copper-plates  used  in 
etching  ?  I  enclose  a  sketch  of  one  sold, 
yon  will  see,  at  a  pretty  high  figure.  What 
there  is  about  it  to  make  it  cost  more  than 
30s.  I  know  not."  [The  price  seems  very 
high.— Ed.]  "  Did  you  ever  hear  tell  of  any- 
one using  a  patent  wringing  machine  as  a 
press  ?  I  wonder  how  it  woidd  do  ?"  [No, 
I  never  have. — Ed.]  "  Like  Lux  (Page  191, 
Vol.  III.),  I  also  would  like  to  know  if  it  is 
possible  to  use  ordinary  sheet  copper  to 
etch  on  ?  I  am  afraid  it  is  too  thin,  and,  of 
course,  it  would  require  to  be  polished.  It 
would  certainly  be  cheaper  than  buying 
plates  at  the  enclosed  prices.  J.  V.  S. 
(Page  295,  Vol.  III.),  I  think,  hardly  an- 
swers the  question.  Perhaps  he  would  say 
if  it  is  possible  to  buy  plates,  6  in.  by  4,  at  a 
less  price  than  2s.  each?"  [It  ia  a  great 
pleasure  to  me  to  find  that  you  refer  to 
pages  and  not  to  parts.  It  makes  reference 
easy  both  for  readers  and  for  myself. — Ed.] 
Colouring  Embossed  Crests. 

E.  A.  El  B.  (Oxford)  asks  :— "  Will  some 
reader  inform  me  how  the  embossed  crests, 
etc.,  on  note  paper  and  envelopes  are 
coloured  ?  I  have  tried  rubbing  printer's 
ink  into  the  die,  and  rubbing  it  clean,  and 
then  stamping  the  paper,  which,  I  believe, 
is  the  correct  method,  but  it  only  makes  a 
smudge.  Practical  details  how  to  proceed 
will  much  oblige."  [No  more  postcards  for 
Amateurs  in  Council,  if  you  please. — Ed.] 
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Ink  for  Cyclostyle. 

J.  F.  B.  (Middlesborough)  writes  :— "  Can 
any  reader  of  Amatbur  Woek  give  me  a 
recipe  for  making  the  ink  need  for  the 
*  Cyclostyle/  a  copying  apparatus  much 
used  just  now,  I  believe  ?  The  ink  supplied 
eeems  to  me  to  be  an  oil  ink,  and  good,  but 
2s.  6d.  for  a  small  bottle  seems  very  dear." 


SALE,  PURCHASE,  OR  EXCHANGE. 

Persons  availing  themselves  of  this  Depart- 
ment 0/ Amateur  Woek  are  requested  to  note 
that— 

(1)  No  charge  will  be  made  for  the  insertion 
of  notices  until  their  number  he  such  as  to 
render  it  absolutely  necessary  to  do  so. 

(2)  Real  names  and  addresses  will  not  be  ap- 
pended to  notices,  but  those  who  send  them  must 
use  a  nom-de-plume,  and  append  real  name 
and  address,  that  applications  in  reply  may 
be  forwarded  with  as  little  delay  as  possible. 

(3)  Persons  writing  iu  reply  must  forward 
application  under  cover  to  the  Editor,  in  an 
envelope  sealed  down,  with  a  Penny  Stamp 
attached  in  the  upper  right  hand  corner,  and 
the  nom-de-plume  of  the  person  to  whom  the 
letter  is  to  be  forwarded  in  the  lower  left  hand 
comer,  thus .— 


STAMP 
here. 

NOM-DE-PLUMR 
here. 

(4)  Letters  thus  marked  and  enclosed  under 
cover  to  the  Editor  will  be  forwarded  imme- 
diately to  owners  of  article*  for  Sale  or  Ex- 
change, or  persons  wishing  to  purchase. 


Books  Wanted.     [65] 

Savoir  Faire  wants  Parts  IV.  to  XII. 

inclusive,  of  Amateur  Work  ;  also  the  "Art 

Amateur"  from  the  commencement.    Will 

give  useful  exchange  or  cash. 

Model  Schooner  Yacht.  [66] 
Red  Lichtie  writes  :— "  I  have  a  fore  and 
aft  Schooner  Yacht,  carvel  built,  3  ft.  3  in. 
long,  8  in.  beam,  masts  and  rigging  to 
\inship,  which  I  will  exchange  for  Com- 
pound Slide  Rest  for  5  in.  centre  lathe,  or 
offers." 

One-Manual  Organ.  [67] 
J.  H.  B.  (Bolton)  has  on  sale  a  splendid 
toned  One-Manual  Pipe  Organ,  pedals,  new 
metal  Diapason,  speaking  front  pipes, 
octave  coupler  throughout ;  cost  over  £80. 
Price  £25  cash.  Very  suitable  for  a  chapel 
or  school,  powerful  and  sweet.  A  set  of 
Stopped  wooden  Diapason  included  in  the 
purchase.  [Kindly  write  your  notices  for 
the  future  on  paper,  and  on  one  side  only, 
and  reserve  post  cards  for  business  com- 
munications of  any  kind.  See  my  remarks 
to  R.  A.  R.  B.  on  this  subject. — Ed.] 

Wood  Turning  Lathe.  [68] 
Rechab  has  a  second-hand  Wood  Turn- 
ing Lathe,  4  inch  centre,  with  wood  bed 
faced  with  iron  plates,  24  inch  3-speed 
grooved  driving  wheel,  crank,  and  treadle. 
"Would  take  in  exchange  an  Anglo-German 
Concertina  or  Violin,  or  25s.  cash.* 

Copy  of  Stradivarius  Violin.  [69] 
J.  B.  S.  has  a  very  fine  copy  of  a  Stradi- 
varius Violin,  of  beautiful  tone,  bought  of 
"Williams,  in  Paris,  for  £5,  during  the  Great 
Exhibition,  with  a  real  PerDanibuco  wood 
bow  also  by  "Williams,  a  good  case,  and  an 
instruction  book,  fur  wliich  he  will  take 
£3  ICb.,  carriage  paid. 


"Amateur  Work"— Casaell's  "Popu- 
lar Educator."    [70] 

S.  P.  (Playhill)  has  Parts  XXIV.  to  XXXI. 
inclusive,  of  Amateur  Work,  and  23  Parts 
of  Cassell's  "Popular  Educator,"  that  he 
will  sell  cheap.    "What  offers  ? 

1,  Whlston's  Josephus;  2,  Magnets, 
Reels,  Silk-covered  Wire,  etc.  [71] 
Upsilon  offers  for  sale  (1)  "Winston's 
Josephus,  clean,  never  read,  good  as  new, 
762  pages,  for  2s.  6d.,  purchaser  to  pay 
postage.  (2)  1  pair  Magnets,  5  in.  by  f  in., 
Reels,  with  about  80  yards  of  No.  36  silk- 
covered  copper  wire  on  each,  Ferrotype 
Plates.  The  whole  offered  for  3s.,  pur- 
chaser to  pay  postage.  Sold  because  the 
owner  has  not  time  to  put  them  together. 

Type  and  Printing  Materials.  [72] 

Bandmaster  has  a  quantity  of  Printing 

Materials  and  a  number  of  small  founts  of 

good  type  which  he  will  sell  very  cheap. 

He  will  forward  specimens  on  application. 

"Amateur  Work."    [73] 

Scribbler  has  for  sale  Parts  VIH.  to 
XXXII.  inclusive,  of  Amatbur  Work,  clean 
and  complete.  "Will  take  either  cash  or 
Fretwork  Appliances,  the  buyer  to  pay 
the  carriage. 

Pansles— Plants  and  Cuttings.  [74] 

Zama  has  a  splendid  collection  of  Pansies, 
both  show  and  fancy,  including  all  the  best 
kinds  in  cultivation,  and  the  best  varieties 
of  this  year,  correctly  named.  He  will 
exchange  cuttings  or  plants  of  same  to 
value,  for  any  of  the  following :  Telescope, 
Microscope,  small  Camera  Obscura,  Guitar 
or  Banjo,  or  any  musical  instrument. 
1,  Back  Parts  of  "Amateur  Work ; " 
2,Bookbinder's  Ploughing  PreBS  &c.[75] 

Kirriemuir  wants  (1)  Back  Parts  of 
Amateur  "Wobk  in  which  Bookbinding  is 
treated ;  or,  if  cheap,  would  take  whole 
series  of  Amateur  Wobk,  unbound,  from 
Part  I.  to  Part  XXX.  inclusive.  State 
price  and  condition.  (2)  Also  Bookbinder's 
Ploughing  Press,  with  plough,  medium 
size,  second-hand,  or  might  take  an  offer 
for  new  one,  but  must  be  cheap.  [There 
was  an  error  in  the  address  of  the  letter 
yon  enclosed  to  me.  It  has  been  amended, 
and  the  letter  despatched  to  its  proper 
destination. — En.] 

1,  Parts  of  Tricycle  ;  2,  Rudge's  Rotary- 
Tricycle.    [76] 

H.'H.'has  for  sale  (1)  The  following  parts 
of  Tricycle,  similar  in  construction  to  the 
one  explained  in  Amateur  Work:— Steel 
tube  frame  complete,  ready  to  braze  to- 
gether, forks  finished  with  Stanley  heads 
andsteel  male  centres  fitted,  I_  pin  fitted 
to  adjustable  holder,  and  spring  for  saddle, 
two  22-inch  small  wheels,  completed  hard 
steel  cone  bearing.  Brass  adjustable  steer- 
ing handle,  and  holder  for  ditto ;  horn 
handle  for  opposite  side.  50-in.  "Warwick's 
potential  rim,  holes  drilled  and  counter- 
sunk, steel  spokes  for  same,  and  gun-metal 
hubs  with  brake  drum  cast  on,  and  rubber 
tyre  for  same.  Brake  handle,  steel  brake 
band,  and  brake  handle  clip,  chain  wheels 
geared  level,  mud  guards,  and  plain  bear- 
ings  for  cranks.  Will  sell  the  lot  for  £5; 
cost  nearly  double ;  expense  to  finish  would 
be  very  little.    (2)  One  of  Badge's  Rotary 


Tricycles,  side  -  driver,  ball  bearings, 
Brooke's  saddle,  large  lamp,  alarm,  etc.; 
very  little  worn,  splendid  running  machine. 
Offered  at  £8 10s. 

Imperial  Straduarius  Violin.    [77] 

Carbon  has  a  beautiful  "  Imperial  Stra- 
duarius" Violin,  with  bow  and  case  com- 
plete, which  he  would  sell  or  exchange  for 
good  Lathe,  or  Lathe  and  Fret  Saw  com- 
bined, of  same  value.  Price  £3  10s.,  usually 
sold  at  about  double  the  price. 

Back  Parts  of  "  Amateur  Work."    [78] 

Obganist  wants  Parts  I.  to  XXX.  of 
Amateur  Work.  Must  be  cheap  and  in 
good  condition. 

1,  Needle  Instruments ;  2,  Shock  Coil ; 
3,  Vacuum  Tubes,  etc.     [79] 

J.  M.  M.  (Blyth)  has  for  sale  (1)  A  Pair 
of  Needle  Instruments,  polished  cases, 
turned  brass  binding  screws,  complete. 
(2)  Shock  Coil,  with  clock  front  and  large 
induction  coil,  nearly  complete,  with  teak- 
wood  box  containing  condenser,  and  only 
requiring  spark  measurer.  (3)  Five  Vacuum 
Tubes  mounted  in  case  for  exhibitions, 
bazaars,  etc.,  with  box  and  battery,  con- 
taining a  lot  of  useful  articles  for  amateurs. 
What  offers  for  the  lot  P  or  will  exchange 
for  Dissolving  Lantern  and  Slides  of  equal 
value. 

Back  Partsjof  "  Amateur  Work."  [80] 
Fugit  has  Ports  I.  to  XXXII.  Amateur 
Work,  clean  as  new.    Will  sell  for  8s.  6d., 
purchaser  to  pay  carriage. 

Slides  for  Magic  Lantern.  [81] 
Lantern  has  24  Chromo  Printed  Slides, 
all  in  frames,  for  the  magic  lantern.  Only 
used  last  season.  12  Pilgrim's  Progress, 
and  12  Views  of  London.  Will  take  17s.  6*d. 
for  the  lot. 

* '  English  Mechanic."  [82] 
Exchanger  has  51  Numbers  of  the  "  Eng- 
lish Mechanic  and  World  of  Science," 
from  July,  1&83,  to  July,  1884,  clean  and 
perfect.  Will  exchange  for  following 
numbers  of  Amateur  Work  to  same  value, 
namely,  8s.  6d. 

Portmanteau,  Knapsack,  etc.  [S3] 
Viator  wishes  to  sell  a  first-class  Port- 
manteau, Knapsack,  and  Sundries  for 
tourist.  Courier  Bag.  Also  several  Scien- 
tific Works.  Very  cheap. 
Radiating  Concave  Organ  Pedals.  [84] 
C.  J.  C.  has  a  set  of  Radiating  Concave 
Organ  Pedals,  which  he  will  sell  for  £2  10s. 
There  are  29  notes  of  full  size,  made  of 
birch.  The  price  asked  includes  a  deal 
organ  seat. 

ADDRESS  WANTED. 

J.  B.  (Stonham)  wishes  for  the  address  of 
J.  H.  (Homerton),  re  Shooting  Boards,  Vol. 
II.,  page  593.  If  J.  H.  sees  this  he  will 
greatly  oblige  by  sending  his  addreBS  to 
the  Editor. 

Communications  received  and  unavoid- 
ably hbld  ovbr. — D.  W.  C.  (New  Herring- 
ton),  G.  E.,  Shaving  Paste,  F.  H.  (Clifton), 
G.  F.  (Burton-on-Trent),  W.F.  W.  (Hoxton), 
Loco  (Sohagpur),  Amicus,  R.  A.  R.  B., 
W.  W.  (Norwich),  A.  N.  (Vckfeld),  R.  P. 
(Demerara),  Charles  Churchill  &  Co., 
J.  C.  (Leeds),  W.  J.  S.  (Pentonville),  A.  E  P. 
(Hull). 
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-By  OI.LA  FOBSIDA. 


■s.  i — 1 5  see  Large  Folding  Sheet  issued  with  this  Part). 
NQUIRIES  frequently  appear  asking  for 
adaptations  of  the  circular  saw  to  lathes, 
but  the  band-saw  seems  to  be  com- 
pletely ignored  in  this  direction.  The 
circular  saw  is,  beyond  doubt,  a  very  useful 
tool  in  certain  directions,  but  its  range  is  obviously 
limited  in  comparison  to  the  band-saw,  which  latter 
for  all  round  work,  such  as  is  required  by  the  amateur 
wood-worker,  is  far  superior,  not  only  on  account  of 
the  ease  with  which  it  can  be  manipulated,  but  by  the 
multiplicity  of  work  which  can  be  overcome  with  its 
assistance.      For  tenoning,    dovetailing,   open   scroll 


giving  a  description  of  the  same,  with  general  and 
detailed  drawings  of  the  whole,  and  the  different  parts, 
with  full  instructions  for  making  them  in  two  different 
ways— first,  in  metal  chiefly,  and,  secondly,  in  wood,  as 
far  as  is  practicable,  thus  leaving  it  open  to  the  choice 
and  resources  of  the  amateur.       I   would  confine  my- 


work,  roughing  out — in  fact,  every  branch  of  the  car- 
penter and  joiner's  craft,  it  is  invaluable.  Those  who 
are  fortunate  enough  to  possess  such  a  saw,  or  are 
familiar  with  its  use,  will  testify  to  the  truth  of  the 
foregoing  remarks. 

Small  band-saw  blades  can  now  be  obtained  at  a 
trifling  cost,  and  a  machine  capable  of  embracing  a 
large  area  of  the  amateur's  requirements,  may  be 
cheaply  made,  and  easily  fitted  to  an  ordinary  lathe. 

I  have  designed    such    a  machine,  and    propose 


FIG.  l6.  —  SKETCH  OP 

BAND-SAW  ATTACHMENT  FOR 

LATHE,  SHOWING  GENERAL  ARRANGEMENT. 

self  to  wood  alone,  but  there  are  no  doubt  many,  who, 
taking  interest  in  the  articles  on  brassfounding  which 
appear  from  time  to  time  in  Amateur  Work,  may 
feel  disposed  to  try  their  hand  on  something  harder 
and  more  durable  than  wood.  I  shall  endeavour  to 
make  the  drawings  and  descriptions  as  clear  as 
possible,  and  the  whole  arrangement  as  simple  as  is 
practicable,  so  that  a  minimum  amount  of  trouble  may 
be  experienced  in  the  construction.  In  speaking  of 
castings  I  should  have  added  that  although  compara- 
tively few  may  be  able  to  accomplish  such  jobs,  yet 
cast  articles  are  within  the  reach  of  the  majority,  there 
being  many  firms  in  the  small  tool  line  who,  on  being 
furnished  with  the  necessary  patterns,  or  even  draw- 
ings of  the  same,  would  supply  the  required  parts  in 
iron  or  brass  at  very  moderate  charges. 

Reference  to  Figs,  i  and  2  will  give  an  idea  of  the 
general  arrangement  of  the  machine  as  constructed 
in  metal  chiefly.  Fig.  I,  is  a  front  elevation  facing 
the  operator,  in  the  position  it  will  occupy  when 
fixed  on  the  lathe.  The  wheels  and  saw  are  shown 
in  ticked  lines,  for  the  sake  of  giving  clearness  to  the 
other  parts.      The  table  is   of  wood  screwed  to  and 
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carried  by  a  segmental  bracket  B,  which  allows  of  its 
being  tilted  to  any  angle  between  60  and  120  degrees 
of  the  saw-blade.  At  T  is  shown  the  tension  screw, 
for  adjusting  the  saw-blade.  This  screw  passes 
through  the  shank  of  the  stud-pin  carrying  the  wheel, 
which  can  thus  be  adjusted  through  the  length  of  the 
slot,  less  the  thickness  of  square  shank  on  stud.  G 
is  a  guide  and  support  for  steadying  and  resisting  the 
thrust  on  saw-blade  while  cutting. 

Fig.  2  is  an  elevation  looking  at  the  left  hand  end 
of  Fig.  1,  and  shows  the  position  of  grooved  pulley  P, 
and,  in  ticked  lines  partly,  the  provision  for  fastening 
down  to  lathe-bed. 

The  foregoing  is  a  brief  descriptionTof  the'principal 
features  in  the  arrangement.  We  will  now  take  each 
part  separately,  and  describe  its  preparation  in  detail. 

Main  Arm. — Figs.  3  and  3  A  give  front  and  back 
views,  respectively,  of  this  part,  which  may  be  cast  in 
brass  or  hard  pewter.  The  pattern  must  be  made  1o 
the  ticked  lines,  showing  the  allowance  for  truing  up 
with  the  file,  which  those  parts  require.  It  must  also 
be  made  to  mould  with  the  front  side  up  in  the  sand  ; 
a  little  taper,  or  draught,  must  therefore  be  givm 
from  the  front  to  back,  as  shown  slightly  exaggerated 
in  Fig.  3  A.  Having  cast  this  piece,  we  now  proceed 
to  prepare  it  to  receive  the  stud-pins  for  carrying  the 
wheels.  To  do  this,  first  true  up  the  base  or  foot  of 
the  arm  with  a  file,  until  it  stands  fair  and  upright 
without  rocking.  Next,  file  up  the  raised  parts  or 
washers,  at  a,  si,  on  each  side  at  the  top,  and  around 
the  rectangular  slot  at  ai  and  #3,  taking  great  care  to 
ensure  their  being  true  with  the  base.  This  may  be 
watched  throughout  the  process  by  placing  the  arm  to 
stand  on  the  bed  of  the  lathe,  or  some  other  true  sur- 
face, and  trying  an  ordinary  L  square  against  the 
faces.  On  account  of  the  projecting  foot,  this  cannct 
be  done  at  «3,  we  must  therefore,  after  facing  a2,  use  a 
pair  of  callipers,  and  carefully  gauge  the  thickness 
between  112  and  «3,  applying  the  file  to  the  tight  places 
on  «3,  until  the  two  sides  are  quite  parallel.  Now,  file 
out  the  slot  s,  keeping  it  square  to  the  faces  on  each 
side  and  parallel  to  itself.  This  will  be  more  easily 
done,  with  the  assistance  of  a  small  gauge,  made  cf 
sheet  tin  or  brass.  True  up  the  part  where  the  coll?r 
of  the  tension  screw  will  bear  against,  and  in  the 
centre,  mark  and  drill  a  \  inch  hole  to  receive  the 
tension  screw.  Also  in  the  centre  of  boss  at  the  tcp 
of  arm  at  1,  drill  a  |  inch  hole  to  receive  the  stud-pin 
for  upper  wheel.  Lastly,  to  finish  off  the  arm,  driil 
and  countersink  holes  in  the  foot,  for  wood  screws  to 
fasten  down  to  wooden  seat  or  foundation. 

Foundation. — This  must  be  made  of  hard  wood, 
such  as  oak,  mahogany,  or  beech,  whichever  is  con- 
venient. The  form  will  be  seen  by  reference  to 
Fig.  2,  where  an  end  view  is  given,  and  to  Fig.  4, 


which  is  a  plan  or  view  of  the  top.  The  positions 
which  the  different  parts  of  the  machine  will  occupy 
are  marked  in  ticked  lines.  The  top  must  be  planed 
perfectly  level  and  parallel,  with  the  bottom  part 
resting  on  the  lathe-bed.  A  tongue  is  shown  under- 
neath, which  must  fit  between  the  sides  o  the  bed  to 
facilitate  the  fixing  of  the  machine  when  about  to  be 
used.  The  head  of  securing  bolt  is  shown  ticked  in 
Fig.  2. 

Wheels. — These  are  all  alike  in  form,  and  may  be 
cast  in  brass  or  pewter.  Fig.  5  is  a  side  elevation, 
and  Fig.  5  A  a  section,  which  latter  shows  the  shape 
more  clearly.  The  pattern  will  require  to  be  made  to 
the  ticked  lines,  so  as  to  allow  material  for  turning 
the  rims  and  facing  the  ends  of  bosses  or  centres. 
After  casting,  they  should  be  fastened  in  the  lathe  to 
a  wooden  face-plate,  or  chuck,  by  screws  through, 
and  small  plates  across,  the  holes  in  body,  carefully 
centered,  the  holes  drilled,  one  end  of  the  bosses 
faced,  and  the  rims  turned  on  the  same  setting.  To 
face  the  other  end  of  the  bosses,  the  wheels  must  be 
fixed  on  a  mandrel  carried  between  the  lathe  centres. 
This  mandrel  should  not  be  driven  very  tightly  into 
the  eye  of  the  wheel,  otherwise  it  will  enlarge  the 
hole,  and  in  spoiling  the  "  fit,"  very  likely  cause  the 
wheel  to  "  wobble,"  or  run  out  of  truth. 

A  strip  of  leather,  to  prevent  the  saw  from 
slipping,  must  be  cemented  around  the  rim  of  each 
wheel.  Two  or  three  thicknesses  of  calico  in  one 
strip  will  answer  quite  as  well  if  leather  is  not  handy. 
The  cement  sold  for  joining  leather,  or  patches  to 
boots,  will  be  found  very  suitable,  or  good  glue,  to 
which  a  small  quantity  of  chloride  of  calcium  has 
been  added.  Drill  -^  inch  holes  in  each  of  the 
bosses  of  two  upper  wheels  for  oiling.  The  wheels 
are  now  ready. 

Stud-Pins  for  Wheels. — These  must  be  made  of 
iron  forged  to  the  size  shown  by  ticked  lines  in  Fig.  6, 
for  the  upper,  and  Fig.  6  A,  for  the  intermediate  or 
tension  wheel.  The  extended  parts  shown  ticked  in 
each  case,  are  to  give  accommodation  for  the  carrier 
in  holding  and  driving  between  the  centres  while 
being  turned,  and  as  shown  must  be  forged  of  a  size 
less  than  the  finished  part  of  the  body,  so  that  it  can 
be  passed  through  the  hole  or  slot  in  arm  in  fitting. 
These  pins  should  be  a  good  working  fit  in  the  wheels, 
without  any  appreciable  shake  or  slackness,  and  in  the 
case  of  Fig.  6,  a  tight  fit  in  the  arm.  Fig.  6  a,  stud 
for  tension  wheel,  is  provided  with  a  square  part  to 
fit  in  the  slot,  shown  in  arm  at  s,  Figs.  1  and  3. 
Through  this  square  part  a  hole  must  be  drilled  and 
tapped  to  \  inch  for  the  tension  screw. 

Both  of  these  studs  are  secured  in  place  by  f  inch 
nuts  and  washers,  and  the  wheels  are  kept  in  position 
by  washers  and  taper  pins,  as  shown. 
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Tension  Screw. — Fig.  7  gives  the  dimensions  of 
this.  The  ticked  lines  show  the  required  forging. 
The  thread  of  the  screw  must  be  very  carefully  cut, 
otherwise  it  will  work  unevenly,  and  be  liable  to  jam. 
To  nullify  this,  should  it  occur,  it  can  be  made  an 
easy  fit  in  the  arm,  or  rather  the  hole  in  arm  at  the 
end  of  slot  may  be  slightly  enlarged. 

Driving  Spindle. — Fig.  S  shows  this  part.  It  is 
plain  throughout,  and  can  be  made  from  a  piece  of 
j  inch  round  iron.  The  ends  must  be  a  shade  smaller 
than  the  parts  where  the  bearings  fit,  so  that  the 
latter  may  pass  on  freely.  The  grooved  pulley  and 
driving-wheel  for  saw  must  be  fitted  tightly,  and  a 
small  hole  drilled,  half  in  the  spindle  and  half  in  the 
boss,  or  centre  of  each  wheel,  for  the  reception  of  a 
pin,  or  key,  to  prevent  them  from  slipping.  This  is 
shown  clearly  in  the  end  view,  Fig.  8  A. 

Bearings  for  Driving  Spindle. — Figs.  9  and  9  A, 
give  plan  and  elevation  respectively  of  these,  of  which 
there  are  two.  Having  to  be  cast,  a  pattern  will  be 
required.  No  allowance  need  be  made  for  filing  or 
truing  up,  as  but  little  is  necessary.  The  base  of 
each  and  sides  next  the  pulley  and  wheel  should  be 
squared  with  each  other,  and  the  hole  for  bearing 
carefully  drilled  parallel  to  the  base.  Two  holes  must 
be  drilled  and  countersunk  for  wood-screws  in  each 
foot,  also  a  -^  inch  oil  hole  in  the  top  of  each  to 
complete. 

These  bearings,  being  alike,  may  be  cast  in  one 
length,  with  allowance  for  sawing  in  two,  after  they 
are  squared  up  and  drilled.  This  will  ensure  simi- 
larity in  height  as  well  as  a  smoother  hole. 

Grooved  Pulley. — This,  if  made  of  metal,  will 
require  a  pattern  of  the  form  shown  in  ticked  lines, 
Fig.  10,  which  is  a  sectional  view.  After  the  eye 
has  been  bored,  the  pulley  must  be  driven  on  a  man- 
drel carried  between  the  centres,  and  the  groove 
turned  out,  the  same  precautions  being  taken  during 
this  operation,  as  in  the  case  of  the  saw  wheels. 

Table. — Figs.  1  and  2  show  this  sufficiently  clear 
without  any  detailed  sketch,  it  being  rectangular  in 
form.  Hard  wood  should  be  employed  in  the  manu- 
facture of  this.  A  saw-cut  must  be  run  up  from  the 
front  for  a  distance  of  about  i\  inches,  or  to  the  back 
of  the  saw-blade,  to  accommodate  the  latter,  and  to 
allow  of  its  being  shifted  to  and  fro  on  the  wheels,  as 
required  in  changing  or  sharpening.  This  clearance 
slit  must  be  bevelled  on  the  lower  side,  as  shown  in 
Fig.  2,  so  that  the  blade  may  run  clear  when  the 
table  is  inclined  at  an  angle.  This  bevelling  may  be 
in  the  vicinity  of  the  blade  alone,  and  not  the  whole 
length  of  the  clearance.  At  the  end  of  the  slit,  and 
immediately  behind  the  back  of  the  saw-blade,  a 
small  square  pocket,  or  recess,  must  be  made  to 
receive  a  block  of  hard  wood — teak  is  best — to  form  a 


support  for  the  saw  in  cutting.  This  block  must  be 
portable,  so  that  it  can  be  renewed  from  time  to  time 
as  required.  Being  square,  frequent  renewal  will  be 
unnecessary,  as  when  one  side  is  worn  into  by  the 
saw-back,  another  fresh  side  may  be  presented,  and 
so  on,  until  they  are  all  worn  out.  Fig.  1 1  is  a  plan 
of  a  portion  of  the  table  embracing  this  clearance, 
and  showing  the  position  and  form  of  this  thrust  block 
more  clearly. 

Bracket  and  Support  for  Table. — This  must  be 
made  of  brass,  cast.  Figs.  12  and  12  A  give  respec- 
tively plan  and  elevation  of  the  bracket.  The  circular 
part  is  struck  out,  or  marked,  from  a  point  in  the 
upper  surface  of  table,  as  shown  by  ticked  lines.  An 
elongated  slot,  concentric  with  the  outline,  must  be 
cut  to  accommodate  two  \  inch  screws  for  fastening 
the  table  in  any  required  position.  Five  holes  for 
I  inch  wood  screws  must  be  drilled,  as  arranged  in 
Fig.  12,  for  securing  to  table.  The  pattern  for  bracket 
must  be  made  to  ticked  lines  on  circular  part  to  allow 
for  correction  or  truing  up.  The  slot  must  be  cut 
out  of  the  solid  after  casting,  it  being  difficult  to 
mould  this  from  a  plain  pattern,  other  than  with  the 
circular  part  downward.  To  cut  out  the  slot,  first 
mark  it  with  a  pair  of  compasses,  drill  |  inch  holes 
at  each  end,  and  remove  the  remainder  as  far  as 
possible  with  a  slightly  smaller  drill,  keeping  within 
the  marks,  then  remove  the  remnants  roughly  with  a 
small  chisel,  and  finish  off  to  the  lines  with  a  small 
half-round  file. 

The  form  of  the  support  to  bracket  is  shown  in 
front  and  side  elevation  respectively  at  Figs.  13  and 
13  A.  The  circular  part  of  the  bracket  already  de- 
scribed rests  upon  the  projections  at  A  A,  and  the 
faces  in  contact  must  be  filed  up  true,  so  that  they 
may  bed  well  together  when  screwed  up  tight.  No 
allowance  need  be  made  for  this  filing  if  the  patterns 
are  well  made.  The  holes  for  securing  screws  must 
be  marked,  drilled,  and  tapped,  in  the  positions  shown, 
so  that  the  table  may  be  tilted  through  the  greatest 
angle  possible  to  the  right  or  left,  as  required.  Drill 
and  countersink  i  inch  holes  for  wood-screws  in  foot 
of  support  to  fasten  down  to  foundation.  The  bottom 
surface  of  foot  should  be  filed  up  square  with  front  of 
support.  This  will  save  a  little  trouble  in  setting  the 
table  square  with  saw-blade.  To  set  the  table,  first 
screw  the  bracket  and  support  tightly  together  by 
means  of  the  screws  in  slot,  and  try  a  square  on 
the  upper  surface  against  the  saw-blade  ;  if  one  side 
is  low,  slack  the  wood-screws,  securing  it  to  the 
bracket,  and  level  up  with  a  few  thicknesses  of  paper, 
screwing  up  and  adding  or  subtracting  a  thickness 
until  the  top  is  quite  level  and  square  with  the  saw 
every  way.  If  much  out  of  square  in  the  first  place, 
the  foot  of  the  support  may  be  let  into  the  foundation 
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a  little,  so  as  to  favour  the  "high"  side  or  corner  of 
the  fable.  In  any  case,  see  that  all  is  screwed  up 
tightly  before  applying  the  square. 

Saw  Guide. — The  arrangement  and  position  of 
this  will  be  seen  on  reference  to  Fig.  I.  The  details 
are  given  in  Figs.  14  and  14  A,  and  are  made  of  forged 
iron.  The  support  is  simply  a  flat  piece  of  iron  5  inch 
in  thickness,  of  the  form  shown  in  Fig.  14,  which  is  a 
plan.  A  j  inch  hole  is  drilled  at  the  rounded  end  to 
receive  the  stem  of  guide  or  stay.  The  support  is 
fastened  to  the  under  side  of  main  arm,  as  shown  in 
Fig.  1,  by  two  T's  inch  screws,  the  holes  for  which  are 
shown  in  Fig.  1 4.  The  outer  one,  marked  O,  must  be 
elongated  a  little  at  right  angles  to  the  length  of  sup- 
port, so  as  to  allow  it  to  swivel  on  the  inner  screw. 
The  object  of  this  will  be  explained  further  on. 

The  form  of  the  adjustable  stay  is  given  in 
Fig.  14  a.  The  ticked  lines  show  the  required  size  of 
forging.  The  stem  is  screwed  to  i  inch  diameter 
right  up  to  the  square  head,  and  fitted  with  two  nuts 
— one  for  the  upper  and  one  for  lower  side  of  sup- 
port— so  that  when  the  stay  requires  shifting,  one  may 
be  slackened  and  the  other  tightened  up,  until  the 
required  position  is  attained,  when  they  are  firmly 
screwed  up.  The  stay  or  guide  should  always  be 
kept  as  close  down  to  the  work  as  possible.  The 
square  head  must  have  a  Ts5  inch  hole  drilled  into  the 
side  £  inch  deep,  as  shown  ticked  at  B,  for  the  recep- 
tion of  a  plug  of  hard  wood  as  a  bearing  for  the  back 
of  the  saw.  A  -/5  inch  hole  should  be  drilled  right 
through  from  the  bottom  of  the  -fV  inch  hole,  so  that 
when  the  plug  becomes  worn  a  small  punch  may  be 
employed  to  facilitate  its  removal.  A  groove  must 
also  be  cut  across  the  T5S  inch  hole,  parallel  to  the 
stem,  to  accommodate  the  back  of  the  saw-blade,  and 
steady  it  in  working. 

As  the  saw-back  wears  into  this  plug,  it,  the  plug, 
may  be  brought  closer  up  by  slacking  the  screws  in 
support,  and  taking  advantage  of  the  elongated  hole 
at  O  in  Fig.  14.  This,  however,  should  not  be  carried 
too  far,  as  it  will  endanger  the  teeth  of  the  saw,  if  the 
groove  is  deeper  than  the  width  of  blade.  The  depth 
of  this  groove  should  be  equal  to  about  half  the  width 
of  blade,  so  as  to  allow  a  margin  for  wear  in  sharpen- 
ing and  re-setting.  These  thrust-blocks  should  be 
kept  well  oiled,  as,  if  allowed  to  become  dry,  it  will 
endanger  the  safety  of  the  saw. 

Guide  for  Driving-Band. — -In  order  that  the 
machine  may  be  brought  into  the  handiest  position 
for  use,  the  driving  spindle  must  net  essarily  be  at  right 
angles  to  the  length  of  the  lathe-bed,  or  to  the  crank- 
shaft below,  so  that  the  grooved  pulley  will  also  be  at 
rigru  angles  to  the  fly-wheel.  Under  these  circum- 
stances some  provision  must  be  made  for  leading 
the   cord  or  driving-band  in  a  direction  to  the 


grooved  pulley.  Fig.  15  shows  this  provision,  consist- 
ing of  a  stout  block  of  wood,  with  the  sides  sloped  to 
an  angle  agreeable  to  that  formed  by  the  band  from 
the  fly-wheel. 

On  each  of  these  sloping  sides,  a  leading  pulley 
is  shown.  These  pulleys  are  also  of  wood,  and  may 
run  on,  or  be  carried  by,  stout  wood-screws  of  about 
f  inch  diameter.  Brass  or  sheet-iron  washers  must 
be  interposed  between  the  sides  of  the  pulleys  and 
the  block,  to  prevent  the  former  from  bearing  to  an 
undue  extent  upon  the  latter. 

This  guide,  or  "  fair  lead,"  must  be  fixed  to  the 
lathe-bed,  directly  over  the  fly-wheel,  the  headstock 
being  removed  to  allow  of  this  being  done,  by  means 
of  I  inch  coach-screws,  from  the  underside  of  bed, 
in  conjunction  with  the  plate  or  washer  belonging  to 
the  holding-down  bolt  of  the  headstock. 

The  sketch  which  is  given  in  Fig.  16  will  convey 
an  idea  of  the  general  arrangement  of  fixing  and 
driving  the  machine. 

Saw  Blade. — Care  should  be  taken  in  getting  the 
exact  length  of  saw.  A  little  "minus"  allowance 
should  be  made  for  tightening  up.  Care  should  be 
taken  that  no  more  strain  is  placed  upon  it  than  is 
necessary  for  the  working  of  the  saw.  Neither  should 
the  allowance  for  tightening  be  excessive,  as  it  is  very 
desirable  to  get  the  blade,  in  the  first  place,  as  long  as 
possible.  However,  should  it  be  long,  and  beyond  the 
limit  of  the  tension-screw,  an  extra  thickness  of  leather 
or  calico  may  be  cemented  round  the  rims  of  one  or 
more  of  the  wheels  as  may  be  required.  Another 
reason  for  having  a  good  length  of  saw  at  first,  is,  that 
should  it  accidentally  break,  it  may  yet  remain  long 
enough  to  "  tie."  To  the  method  of  joining  broken 
saws,  and  also  of  making  new  ones  of  ribbon  steel,  I 
shall  refer  at  another  time. 

We  will  now  turn  our  attention  to  the  construction 
of  a  similar  machine  in  wood  chiefly.  In  doing  this, 
my  object  is  to  assist  those  who  may  not  be  able  to 
make  or  procure  the  requisite  parts  in  metal.  Fig.  I A 
is  a  front  elevation,  and  Fig.  2  A  an  end  elevation  of 
this  form. 

The  wheels  are  of  the  same  size  and  outline  as  for 
metal,  but,  being  of  wood,  may  be  solid  or  of  "  block  " 
form.  "  Bushes,"  either  of  brass  or  pewter,  must  be 
fitted  in  the  centres  so  as  to  form  a  good  bearing  on 
the  stud-pins.  These  "  bushes  "  are  simply  hollow 
cylinders  or  tubes,  bored  to  fit  the  stud-pins,  and 
driven  tightly  into  the  wheels,  which  are  ti'rned  after- 
wards on  a  mandrel  in  the  same  fashion  as  the  meta 
ones.  A  piece  of  strong  brass  tubing,  cut  to  the 
requisite  length,  will  do  for  bushing. 

The  wheels  being  of  wood,  the  rims  do  not  require 
covering  with  leather  or  calico,  especially  if  the  grain 
of  the  wood  in  them  runs  parallel  to  their  axis.   Hard 
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tough  wood,  such  as  English  oak,  should  be  employed 
in  the  manufacture  of  these. 

The  stud-pins  are  similar  to  those  for  the  machine 
previously  described,  except  in  their  being  a  little 
longer  between  the  collars  and  nuts.  The  tension- 
screw  remains  the  same.  The  driving  spindle  like- 
wise. 

The  grooved  pulley  and  driving-wheel  must  also 
be  bushed  to  allow  of  a  pin  or  key  being  fitted  similar 
to  that  previously  described. 

The  bearings  should  be  of  oak,  and  rather  stronger 
than  is  shown  in  the  drawing,  especially  in  the  case 
of  the  one  in  the  wake  of  the  driving-wheel,  where 
the  strain  partakes  of  an  upward  pull,  tending  to  tear 
away  the  upper  part  of  the  bearing. 

The  table  and  its  supports  are  shown  pretty  clearly 
in  the  sketch,  and,  being  of  simple  form,  scarcely  need 
reference.  A  ledge  is  screwed  to  the  main  arm  at  A, 
on  which  the  table  rests  and  is  screwed  firmly  to.  The 
other  side  is  supported  by  a  flat  upright  B,  further 
stiffened  by  a  stay  c.  The  upright  is  screwed  to  the 
foundation,  and  the  table  rests  on  and  is  screwed  to 
the  upper  edge.  The  grain  of  the  wood  in  table 
should  run  from  right  to  left,  otherwise  it  will  be  liable 
to  break  in  the  middle.  The  clearance  slit  and  thrust- 
block  are  the  same  as  previously  described.  No  ad- 
justable guide  and  stay  above  the  table  is  shown, 
as  in  this  case  it  is  considered  unnecessary. 

The  foundation  is  much  the  same  as  in  the  pre- 
vious description,  the  only  difference  being  in  the  end 
view,  in  which  it  will  be  seen  that  the  lower  right-hand 
comer  is  left  full  and  square  to  accommodate  the 
tenons  of  support  to  arm. 

The  arm  should  be  made  of  ash  ;  the  support, 
as  also  the  foundation,  may  be  of  mahogany  or 
oak.  The  support  is  tenoned  with  two  members  into 
the  foundation,  and  secured  in  the  usual  way  with 
glue  and  wedges  ;  on  the  upper  part,  a  tenon  is  made 
fitting  well  into  a  mortise  provided  in  the  aim.  This 
joint  need  not  be  glued,  it  should  be  well  fitted,  the 
parts  cramped  tightly  together,  and  a  taper  wooden 
pin  driven  firmly  into  a  hole  made  right  through  the 
mortise  and  tenon.  Further  security  and  stability  is 
given  to  the  arm  by  means  of  the  brass  plate  at  D, 
which,  in  addition  to  tying  the  end  of  arm  to  support, 
forms  a  bearing  for  the  collar  of  tension-screw. 

The  guide,  or  "fair  lead,"  for  driving-band  will 
remain  the  same  as  previously  described,  and  illus- 
trated in  Fig.  15. 

The  description  of  the  arrangement  in  wood  may 
appear  brief,  but  taking  into  account  the  fact  that 
many  of  the  details  are  similar  to  those  more  fully 
described  for  the  metal  one,  and  also  the  greater  ease 
with  which  wood  can  be  manipulated,  it  is  considered 
that  further  detail  would  be  superfluous. 
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XVI,— LISTS  OF  STOPS  AND  THEIR  COMBINATIONS 
[continued)— SPECIFICATIONS  —  CONCLUDING  REMARKS. 
WING  to  want  of  space  I  was  unable  to 
complete  my  remarks  on  the  various 
stops  and  their  combinations  in  the  last 
paper,  and  was  compelled  to  leave 
them  for  this,  my  concluding  chapter, 
which  will  be  a  very  short  one.  Our  attention  must 
now  be  directed  to  the 

Four-Feet  Stops. 
Of  these  the  chief  is  the  Principal,  which  is  simply 
an  Open  Diapason  one  or  two  scales  smaller  than  that 
stop,  and  voiced  rather  lighter. 

Flute  Stops. — Oboe  Flute  is  a  wood  flute  of  small 
scale,  with  a  straight  block  and  hollow  cap.  Mouth 
cut  up  from  one-third  to  one-half  of  the  diameter  ; 
upper  lip  rather  sharp  ;  nicking  fine,  and  strongly 
winded.     Tone  rather  reedy. 

Gemshom,  Spitz  Flole,  Stopt  Flute,  Claraiel  Flute, 
and  Harmonic  Flute,  are  simply  octaves  of  the  8-feet 
stops  of  the  same  name.  As  regards  the  Stopt  Flute, 
I  may  add  that  it  is  not  advisable  to  introduce  this 
stop,  unless  there  are  at  least  two  Open  Flutes  as  well. 
Hold  Flute. — Same  scale  as  the  Clarabella,  but 
with  the  mouth  made  on  the  wide  diameter  of  the 
pipe.  Tone  strong  and  hollow.  Combines  with 
Stopt  Diapason,  Gamba,  Trumpet,  Keraulophon, 
Clarinet,  and  most  other  reedy  or  stringy-toned  stops, 
Wald  Flute  (Forest  Flute),  is  made  with  an  in- 
verted mouth,  and  of  rather  liarge  scale.  It  is  gene- 
rally of  wood,  and  seldom  extends  below  Tenor  C. 
Tone  clear  and  penetrating. 

Suabe  Flute  is  very  similar  in  construction  ;  but 
three  or  four  scales  smaller,  and  is  of  softer  and 
sweeter  tone. 

Two-Feet  Stops. 
Fifteenth. — This  is  simply  the  octave  of  the  Prin- 
cipal, and  is  made  one  or  two  scales  smaller  than 
that  stop,  and  is  generally  metal. 

Piccolo. — Generally  of  wood,  made  similar  to 
Suabe  Flute,  but  smaller  in  scale. 

Flageolet. — Already  described  in  articles,  and  "is 
not  quite  so  shrill  as  the  preceding  stop,  and  is  made 
with  an  inverted  mouth. 

Gemshom  Fifteenth  is  an  octave  higher  than  the 
4  feet  Gemshorn,  and  rather  smaller  in  scale. 

These  stops  should  be  carefully  voiced  to  avoid 
an  excess  of  shrillness.  They  combine  with  Open 
or  Stopt  Diapasons,  and  4  feet  stops  where  brightness 
and  fulness;  is  required.  For  solo  passages  add  the 
Stopt  Diapason,  or  Stopt  Diapason  and  Twelfth. 
The  Twelfth  is  a  stop  of  2-5  feet  tone,  and  sounds 
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the  twelfth  above  the  unison,  and  is  consequently  a 
fifth  above  the  Principal.  It  can  only  be  used  when 
the  8  feet  stops,  Principal  and  Fifteenth,  are  drawn  as 
well.  Its  use  is  to  give  fulness,  but  in  very  small 
organs  it  should  be  omitted. 

Reed  Stops. 
In  Reed  Stops  the  sound  producer  is  a  metal 
tongue  vibrating  in  or  against  a  small  tube  termed  a 
reed,  which  is  fixed  into  a  socket  communicating  with 
the  pipe.  The  reed  and  tongue  are  enclosed  in  what 
resembles  a  short  pipe-foot,  which  is  termed  a  boot. 
There  are  no  mouths  to  these  pipes,  and  the  pipes  do 
not  always  correspond  in  length  to  the  tone  length. 

Trumpet. — A  powerful  toned  stop  imitative  of  the 
instrument  after  which  it  is  named.  Reed  generally 
closed  at  the  end,  and  the  tongue  curved  outwards. 
The  tube  or  pipe  is  conical,  largest  at  the  top.  Com- 
bines with  Open  and  Stopt  Diapason,  Hohl  Flute,  etc. 
Clarinet,  Cremona,  or  krumhorn. — An  8  feet  stop, 
giving  an  excellent  imitation  of  a  clarinet.  The  tubes 
are  very  small,  the  CC  being  only  about  3  feet  long 
and  1 A  inch  diameter,  but  it  rarely  extends  below 
Tenor  C  on  small  instruments.  Combines  with  the 
same  as  those  mentioned  for  the  Trumpet. 

Cornopean. — A  full-toned  imitative  stop  of  8  feet 
pitch,  with  a  closed  reed  and  straight  tongue.  Tube 
conical  and  largest  at  the  top. 

Oboe.  —This  is  a  beautiful  stop,  and  the  most  suit- 
able reed  for  a  small  instrument.  The  tubes  are 
very  small  for  two-thirds  of  their  length,  the  top 
spreads  out  bell-shaped,  and  is  covered  with  a  tin  or 
metal  lid  soldered  down  only  half  way  round,  so  that 
the  other  half  can  be  raised  like  the  tin  shades  of 
open  wood  pipes.  By  raising  or  depressing  this  lid, 
the  tone  and  power  of  the  pipe  can  be  regulated. 
Chiefly  used  on  the  swell  manual.  Combines  with 
Hohl  Flute  and  most  stops  of  reedy  tone,  and  if  used 
with  the  Dulciana,  with  or  without  the  Tremulant, 
produces  the  effect  of  a  Vox  Humana. 

Bassoon  is  the  bass  octave  of  the  Clarinet,  with 
which  it  will  combine,  and  also  with  other  reedy  stops. 
Vox  Humana. — A  very  beautiful  stop,  imitative  of 
the  human  voice.  The  tubes  are  only  half  the  tone 
length.  As  a  general  rule  use  Tremulant  with  this  stop. 
There  are  very  many  other  reed  stops,  but  few  of 
them  would  find  a  place  in  an  ordinary  chamber  organ. 

Specifications. 
Two-Manual  Organ. 

Great  Organ.  .  Feet.     Pipes. 

1.  Open  Diapason     . 8  ...  56 

2.  Stopt      ditto      Bass 8  ...   12 

3.  Clarabella  to  Tenor  C 8  ...  44 

4.  Dulciana 8   ...  44 

5.  Principal 4  ...  56 

6.  Piccolo  or  Gemshorn 2  ...    56 


7- 
8. 

9- 
10. 
11. 


Swell  Organ. 
Pierced  Gamba  to  Tenor  C    . 

Lieblich  Gedacht 

Gemshorn  Principal 4 

Hohl  Flute,  or  Wald  Flute     . 
Clarinet,  Oboe,  or  Keraulophon 

Pedals. 
Bourdon 16 


Feet. 

Pipes. 

8   .. 

•  44 

8   . 

■   56 

4  • 

•   56 

4  ■ 

■   56 

8  . 

•  44 

■  5° 
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Couplers. 

Swell  to  Great. 
Great  to  Pedals. 
Swell  to  Pedals. 

Loud  and  Soft  Combination  Pedals  may  also 
be  added. 


Three-Manual  Organ. 

Great  Organ. 

1.  Open  Diapason 

.     8  .. 

■  56 

2.  Gamba  to  Tenor  C    .     .     .     . 

.     .     8  .. 

•  44 

3.  Stopt  Diapason 

.     .     8  .. 

■   56 

.     .     8  . 

•  44 

•     •     4 

•  44 

6.  Suabe  Flute  (Principal)     .     . 

•     •     4  • 

•   56 

7.  Piccolo,  or  Flageolet     .     .     . 

2 

.   56 

Swell  Organ. 

8.  Violin  Diapason 

.     .     8  . 

•  44 

9.  Rohr  Gedacht 

.     .     8  . 

■   S6 

io.  Hohl  Flute 

.     .     8   . 

•  44 

.     .     4  . 

•   56 

12.  Oboe  to  Tenor  C 

.     .     8  . 

•  44 

Choir  Organ. 

13.  Salicional  to  Tenor  C     .     .     . 

.     .     8  . 

•  44 

14.  Lieblich  Gedacht,  Treble  .     . 

.     .     8  . 

•  •  44 

.     .     8  . 

.   12 

16.  Vox  Angelica,  or  Viol-di-Gamb 

a     .     8  . 

••  44 

17.  Gemshorn.  or  Wald  Flute 

•     •     4  • 

..   56 

.     .     8  . 

■■  44 

Pedal  Organ. 

.     .   16  . 

■•  3° 

20.  Violoncello 

.     .     8  . 

■■  3° 

904 

Couplers,  etc. 

Swell  to  Great. 

Swell  to  Pedals. 

Great  to  Pedals. 

Choir  to  Pedals. 

Loud  Combination  Pedal. 

Soft  Combination  Pedal. 
In  conclusion,  I  would  intimate  that  my  intention 
has  been,  not  to  write  a  complete  treatise  on  organ 
building,  but  to  give  clear  and  concise  instructions  on 
all  matters  concerning  organs  such  as  might  be  con- 
structed by  ordinary  amateurs  ;  and,  being  an  amateur 
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myself,  I  have  tried  to  smooth  away  as  far  as  possible 
the  difficulties  which  naturally  beset  one  of  that  class 
at  every  turn.  Many  things  which  are  of  everyday 
occurrence,  and  which  come  as  a  matter  of  course  to 
one  in  the  trade,  are  passed  over  in  most  books  with 
merely  a  vague  reference,  or  are  not  noticed  at  all. 
Yet  such  things  may  be  matters  requiring  considerable 
explanation  to  make  them  clear  to  one  previously  un- 
acquainted with  the  work.  This  must  be  my  plea,  if 
to  some  who  may  be  more  interested  in  other  subjects, 
I  may  have  seemed  rather  prolix  ;  but  I  can  only  say 
that  the  reception  which  these  papers  have  met  with — 
from  the  many  amateurs  who  have  followed  the 
instructions  which  they  contain,  has  been  such  as  to 
convince  me  that  I  have  not  been  mistaken  in  the  line 
which  I  have  adopted.  The  subject  has  a  peculiar 
fascination  to  those  who  are  once  induced  to  take  an 
interest  in  it,  and  it  has  indeed  been  a  labour  of  love 
to  myself;  but  I  had  no  conception  that  it  would 
have  appealed  to  so  large  a  constituency,  or  that  so 
many  amateurs  would  have  been  successful  in  building 
an  instrument,  which  all  must  admit,  is  of  a  rather 
complex  nature,  and  requires  so  much  patience  and 
mechanical  skill  to  construct,  that  failure  would  be  no 
disgrace.  It  has  therefore  been  exceedingly  grati- 
fying to  me  to  receive  so  many  testimonies  of  success 
from  my  readers,  and  I  may  add  that  the  kindly 
feelings  which  have  been  expressed  towards  myself 
have  been  the  means  of  my  forming  more  than  one 
valuable  friendship. 

It  must  not  be  forgotten  that  I  shall  still  be  ready 
to  give,  through  the  medium  of  our  "  Council"  columns, 
such  advice  and  assistance  as  may  be  in  my  power. 

My  task  is  now  finished,  and,  in  saying  farewell, 
it  is  with  the  hope  that  it  may  at  some  future  time  be 
my  privilege  to  again  meet  the  readers  of  Amateur 
Work. 

SELF-ACTING  FOUNTAINS ;  AND  HOW  TO 
MAKE  THEM. 

By  DONALD  BEBE. 

II.— VARIOUS  DESIGNS  FOR  FOUNTAINS. 

^iN  the  former  article  upon  this  subject  I 
endeavoured,  clearly  and  fully,  to  set  forth 
the  principles  which  underlie  the 
construction  of  Self-Acting  Fountains 
generally,  before  giving  any  instruction 
as  to  making  them  up  ;  and  in  occupying  space  for  so 
doing  was  unable  to  describe  any  further  modifica- 
tions or  adaptation  thereof,  than  those  contained  in 
page  74.  No  doubt  the  amateur  who  has  followed  the 
instructions  given  will  be  anxious  to  know  if  there  is 
not  some  easier  method  of  raising  the  water  to  the  top 


vessel  besides  the  somewhat  laborious  one  of  working 
the  pump-handle,  and  will  also  doubtless  confirm  the 
statement  that  the  simpler  kind  of  fountain,  notwith- 
standing its  name  is  anything  but  self-acting'  in 
reality  ;  and,  moreover,  this  must  always  be  so  of 
necessity  so  long  as  water  is  under  the  domir.nn  of 
gravitation.  I  mention  this  because  so  many .  .nateurs 
who  attempt  to  make  a  fountain,  have  no  sooner 
succeeded  than  they  imagine  that  by  some  means  or 
other  it  could  be  made  to  play  perpetually ;  and  they 
thus  often,  through  pardonable  ignorance  of  the  theory 
of  hydraulics,  spend  money  and  valuable  time  in  the 
vain  hope  of  achieving  what  would  be  really  a  miracle. 
At  the  same  time  do  not  let  me  be  understood  to 
discourage  experiments  in  hydro-pneumatics,  and 
cognate  branches,  as  the  water-power  of  the  world  we 
live  in  is  so  enormous,  and  so  generally  distributed, 
that  there  is  an  immense  field  for  the  inventor  to  work 
in,  and  every  inducement  for  him  to  labour,  seeing 
that  man  has  not  as  yet  succeeded  very  largely  in 
using  water  as  a  motive  power,  except  where  he  finds 
it  running  to  waste  over  a  waterfall,  or  rushing  along 
a  riverbed — that  is  to  say,  the  powers  which  are  in  the 
various  properties  of  air  and  water,  acting  mechanically 
upon  each  other,  are  used  at  present  only  as  toys  in 
the  self-acting  fountains  we  are  now  speaking  of,  so 
that  the  intelligent  construction  of  these  fountains 
will  afford  a  practical  lesson  in  this  important  subject, 
as  well  as  being  objects  of  pleasing  interest  to  the  eye 
when  made.  Returning,  however,  to  the  method  of  raising 
the  water  to  the  top  vessel,  Fig.  12  illustrates  another 
plan,  in  which  the  water  from  A  is  driven  into  B  through 
the  pipe  C,  by  blowing  with  the  mouth  in  the  india- 
rubber  tubing  which  is  temporarily  placed  on  D  for  this 
purpose,  the  jet  pipe  F  being  unscrewed  and  removed 
during  the  operation,  the  stop  cock  in  the  air  pipe  E 
being  closed  at  the  same  time,  the  delivery  pipe  c 
should  be  as  large  as  convenient,  according  to  the 
size  of  the  fountain— as  if  this  pipe  is  of  very  small 
bore  the  operation  is  tedious  and  tiring.  As  soon  as 
the  water  is  all  raised,  the  escape  of  air  will  indicate 
the  fact,  the  jet  pipe  is  then  restored,  the  air  tap 
turned  on,  and  upon  the  rubber  pipe  being  removed) 
and  the  water  being  allowed  to  run  down  D,  the 
fountain  will  recommence  playing.  No  doubt  many 
of  my  readers  will  be  glad  to  know  how  this  kind  of 
fountain  can  be  adapted  to  an  existing  aquarium  on 
a  small  scale,  where  it  would  be  inconvenient  or 
impossible  to  stand  the  fountain  inside.  Fig.  13  will, 
I  trust,  give  the  amateur  a  clear  idea  of  the  arrange- 
ment. It  will  be  seen  that  the  pipes  are  intended  to  be 
concealed  in  the  rockwork  arch  of  aquarium,  and 
instead  of  taking  out  jet  pipe  when  recharging,  the  air 
tap  A  is  opened,  and  as  soon  as  the  top  vessel  is  filled  is 
again  closed.    The  careful  observer  will  notice  the 
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aquarium,  Fig.  13,  is  really  nothing  more  than  the  basin  H  of  Fig.  12,  - 
so  that  all  the  alteration  necessary  in  an  aquarium  already  made,  is  to 
make  two  holes  in  the  bottom,  and  connect  the  two  pipes  with  the 
vessels,  as  shown  under  the  shelf,  table,  or  stand,  upon  which  the 
aquarium  rests ;  and,  further,  should  the  appearance  of  the  vessels  be 
an  <jj  esore  as  it  makes  no  difference  what  lateral  difference  in  distance 
the  ve^els  are  from  the  aquarium,  they  can  be  put  out  of  sight  in 
some  convenient  place,  and  the  fountain  will  play  just  as  well.  Fig.  14 
illustrates  a  design  for  making  up  a  combined  self-acting  fountain  and 

aquarium.     The  writer  has  made  up  at  various  times  several  of  these, 

and   they    are    really    very    easy  of    construction,    and    exceedingly 

effective  when  finished,  moreover,  as  the 

bulk  of  the  work  is  covered  with  rock- 
work,    in   which   ferns,   etc.,   are  grown, 

any   faults  of  workmanship  in  the  way 

of  rough  soldering  are  hidden  from  view. 

The  dimensions  recommended  are— first 

a  bell  glass,  14  in  diameter,  then  total 

height  of  the  zinc  work,  2  feet  4  inches, 

a  hole  1  inch  in  diameter  must  be  drilled 
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NECTED WITH    AQUARIUM. 


FIG.    12.  —  DIAGRAM    SHOWING 
ARRANGEMENT  OF  PIPES. 


in  the  bottom  of  the  glass, 
a  little  to  one  side  of  the 
knob  of  glass.  Now  having 
made  the  vessels  A  and  b 
air-tight,   and   soldered   in 
the    pipes,   as   before    de- 
scribed   in   former    paper, 
build  up  the  rockwork,  and 
when  this  is  well  set,  make 
a  small  collar  i\  deep   to 
carry   the  knob    of  glass  ; 
this  collar  must  be  soldered 
on  the  centre  of  vessel  A, 
the  pipes  D,  E,  and  F  should 
be  left  a  little  longer  than 
will  be  required  ;  these  are 
then   passed    through    the 
drilled    hole    and    carried 
up   to    the    top    of   glass. 
Now  all  is  ready  for  fixing  glass  into  position  ;  thus  make  up  a 
creamy  batter  of  Roman  cement,  which  pour  into  the  collar,  and 
then  push  down  the  glass  into  the  cement ;  see  that  the  glass  is 
perfectly  upright  and  true  at   this   stage,  as   it  cannot  afterwards 
be  altered.     Now  pour  into  the  glass  more  cement  to  a  depth  of 
say  two  inches,  which  will  make,  when  set,  a  sound  bottom  and 
water-tight  where  the  pipes  run  through  ;  leave  this  until  set  hard, 
then  finish  off  the  pipes,  soldering  a  tap  jet  to  top   of  the  E  pipe, 
carrying  it  a  little  above  top  of  glass.     The  pipe  V>  is  to  have  a 
pump  barrel  soldered  on  as  described  in  page  78,  and  to  the  pipe  F 
a   screw  plug  is  to   be  soldered,   the   tops   of  pipes   D  and   F  are 
beneath  the  level  of  the  water  in  the  aquarium,  the  action  is  as 
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follows  :  supposing  the  aquarium  to  be  filled  to  above  the 
level  of  c,  the  vessel  B  will  become  filled,  and  in  order  to 
make  the  fountain  play  the  water  must  be  raised  up  to  A; 
thus  take  out  the  screw  of  plug  at  G,  insert  the  sucker  of 
pump  at  C,  when,  by  a  succession  of  short  quick  strokes  up 
and  down,  the  water  will  be  drawn  up  into  aquarium  from  B, 
and  sucked  through  plug  hole  into  A ;  as  soon  as  air  bubbles 
up  instead  of  water  the  operation  is  complete,  screw  on  the 
plug,  and  afterwards  withdraw  the  sucker,  when,  by  turning 
on  the  jet,  the  fountain  will  play,  and  continue  to  do  so  until 
A  is  exhausted.  The  pipes  are  concealed  in  the  centre  rock- 
work  of  aquarium,  c  and  G  projecting  a  little  therefrom,  or 
the  amateur  may  apply  the  blowing  arrangement  of  Fig.  12  in 
lieu  of  pumping  if  preferred.  Complete  instructions  for  making 
rockwork  up  will  be  found  in  Amateur  Work,  Vol.  I.,  p.  113. 
Fig.  15  represents  a  simple  plan,  which  will  be  very  con- 
venient, espe- 
cially in  large 
sizes,  where  the 
raising  of  seve- 
ral gallons  of 
water  either  by 
blowing  or  by 
pumping  would 
be  a  trouble- 
some affair.  The 
arrangement  as 
shown  would  do 
very  well  for  an 
attraction  in  a 
shop  window) 
etc.,  where  by 
the  simple  pro- 
cess of  exchang- 
ing the  position 
of  the  tanks,  a 
pretty  jet  of 
water  could  be 
thrown  about  2 
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FIG.    IS. — DESIGN   FOR   FOUNTAIN    WITH    OVER- 
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feet  high  for  a  number  of  hours,  according  to  the  dimensions 
adopted  and  the  height  of  the  aquarium  from  the  lower  tank. 
A,  A  represent  two  tanks  of  equal  dimensions — 16  inches  square 
by  6  inches  deep,  having  each  a  pipe  B  soldered  in  the  centre, 
leaving  sufficient  of  the  pipe  outside  the  tanks  upon  which  to 
connect  a  piece  of  indiarubber  tubing.  These  tanks  are  placed 
in  position  as  shown,  one  on  a  bracket  or  shelf  under  the 
aquarium,  the  other  upon  the  floor.  A  supply  pipe  E  is  led  from 
near  the  top  inside  of  aquarium,  through  the  bottom  and 
through  the  shelf,  and  fitted  with  a  stop  tap  D  ;  a  jet  pipe  F  is 
carried  in  the  same  manner.  These  pipes  are  connected  by 
flexible  tubing,  as  shown  by  the  dotted  lines,  the  action  being 
as  follows  : — The  aquarium  being  filled  and  both  taps  turned  on, 
the  bottom  tank  becomes  filled  also,  the  tap  D  is  then  turned  off, 
and  the  vessels  A,  a  are  changed,  the  full  one  being  placed  at  top, 
the  empty  one  on  the  floor,  and  are  connected  as  before  ;  the  taps 
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are  then  turned  on,  when  a  jet  immediately  rises, 
and  will  continue  to  play  in  this  case  for  about  five 
or  six  hours,  when  the  process  of  exchanging  vessels 
is  repeated.  The  points  C,  C  are  the  connections 
through  which  the  compressed  air  from  the  bottom 
tank  passes  to  the  top.  The  level  of  water  in  the 
aquarium  remains  constant,  as  the  water  simply 
changes  position,  no  more  entering  one  tank  than 
is  discharged  from  the  other.  In  lieu  of  a  ver- 
tical jet  rising  from  the  centre,  a  model  water-mill 
may  be  adopted,  the  water  impinging  upon  the  wheel, 
a  very  pretty  effect  being  produced. 

I  trust  in  the  foregoing  description  the  various 
methods  of  adapting  what  is  known  as  a  "  Self-acting 
Fountain"  to  an  aquarium,  or  other  suitable  object, 
have  been  made  perfectly  clear  to  my  readers,  and  I 
would  further  assure  them  that  the  work  is  so  simple 
that  it  may  be  undertaken  by  the  most  inexperienced 
with  every  probability  of  success. 

Fig.  16  is  a  design  of  a  fountain  arrangement  which 
does  not  quite  come  by  the  head  of  what  we  have 
agreed  to  understand  by  the  term  of  "  Self-acting 
Fountain,''  but  may  nevertheless  be  acceptable  to 
many.  The  fountain  is  supplied  by  the  simple  method 
of  pouring  a  supply  of  water  into  the  reservoir  at  the 
top,  of  which  the  bird-cage  forms  the  cover,  the  reser- 
voir being  concealed  in  the  rockwork  fernery,  a  small 
pipe  leading  to  the  jet,  which  plays  as  long  as  any 
water  remains  in  the  reservoir  (which  is  recharged  by 
dipping  from  the  aquarium),  a  fountain  is  thus 
obtained  without  a  waste-pipe  or  external  fittings 
whatever,  with  the  additional  advantage  that  there  is 
scarcely  a  possibility  of  its  going  wrong.  The  dimen- 
sions of  Fig.  16  are  :  Height  of  legs,  2  feet  6  inches  ; 
depth  of  aquarium,  10  inches  ;  width  of  the  six  sides 
of  glass,  12  inches  ;  height  of  inside  pillars,  2  feet ; 
reservoir,  12  inches  square  by  3  inches  deep,  covered 
with  rustic  rockwork.  The  legs  were  an  ordinary 
pattern  used  for  stair  rails,  but  turned  out  of 
stronger  stuff,  and  provided  with  castors,  so  that 
the  whole  can  be  conveniently  moved  about ;  the 
inside  pillars  were  of  glass,  set  in  brass  collars,  top  and 
bottom,  one  of  which  pillars  forming  the  connection 
to  jet.  The  decoration  of  this  combination  fountain 
stand  is  a  matter  for  individual  taste,  as  well  as  the 
relative  colour  of  surrounding  furniture  where  it  is 
placed,  but  a  dark  ground  picked  out  with  gold  gene- 
rally looks  best.  Moreover,  I  think  this  part  of  the 
work  is  deserving  of  more  painstaking  care  than  is 
often  bestowed  upon  this  class  of  work,  judging  from 
the  specimens  one  often  sees. 

I  could  furnish  other  designs  for  the  ornamental 
portion  of  self-acting  fountains,  but  as  the  principle 
of  the  fountain  itself  has  been  fully  explained,  I  may 
now  bring  this  subject  to  a  conclusion. 
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IV,— TUNING— CHARACTERISTIC  «  BEATS"— LAYING 
THE  BEARINGS— SCALES, 

57'  HbPswFSHI  E  come  now  to  the  practical  utilisation 
of  the  information  which  we  have 
worked  out  and  tabulated.  The 
practical  part  of  Pianoforte  Tun- 
ing has  already  been  treated  of  by  a 
few  writers  ;  but,  inasmuch  as  the  leading  lines  upon 
which  tuners  proceed  are  the  common  property — ■ 
the  A,  B,  C,  as  it  were — of  the  profession,  there  is  very 
little  variety  in  the  subject  matter  of  the  instruction. 
What  has  been  wanted  is  precise  and  definite  instruc- 
tion in  the  several  steps  to  be  taken  rather  than 
information  as  to  the  nature  of  those  steps,  and  this 
want  I  hope  to  fully  supply.  In  a  few  points  I  differ 
from  preceding  writers,  but  my  reasons  for  such 
differences  will  be  apparent  from  what  I  have  already 
said.  The  ordinary  tuner,  possessing  a  fair  ear,  learns 
and  follows  the  several  steps  without,  in  the  majority 
of  cases,  knowing  the  reasons  for  them,  or  the  grounds 
for  deviation  to  such  and  such  extent  from  perfect 
accuracy,  and  his  proficience  is,  as  a  rule,  the  result  of 
long  practice  and  much  painstaking.  The  amateur, 
however,  with  a  good  ear  and  memory,  can  now,  with 
the  help  of  the  monochord  and  the  Tables  given,  at 
once  learn,  theoretically  and  practically,  the  exact 
degree  of  temperament  to  be  adopted,  and  thus  save 
time  and  trouble  and  obviate  all  uncertainty. 
The  Unison. 

58.  The  ordinary  bichord  pianoforte  has,  at  least 
in  its  upper  and  middle  portions,  two  strings  to  each 
note.  The  trichord  has  three  strings  to  each  note  from 
C,  or  sometimes  a  little  lower,  to  the  upper  end,  and 
from  the  same  point  to  nearly  the  lower  end  two  strings. 
It  almost  goes  without  saying  that,  in  order  that  each 
note  may  be  in  tune  and  have  no  uncertain  sound, 
each  string  to  a  note  must  give  exactly  the  same 
sound,  and  this  will  happen  only  when  the  vibrations 
of  each  are  identical  in  number.  When  this  is  the 
case,  the  corresponding  vibrations  of  each  string 
exercise  the  ear  simultaneously,  and  the  result  is  one 
continuous,  even,  and  uninterrupted  sound.  T/te 
strings  are  then  said  to  be  in  unison. 

59.  Appreciation  of  the  Unison. — Seeing  that 
there  are  many  more  strings  to  be  tuned  alike  than 
to  any  given  interval,  it  is  of  the  highest  importance 
that  the  tuner  should  be  able  to  appreciate  when  two 
strings  are  dead,  or  give  exactly  the  same  sound.  If 
two  distinct  and  definite  sounds  are  produced,  just 
sufficiently  apart  to  be  distinctly  out  of  perfect  unison, 
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they  will  give  off  a  series  of  undulations  whose  mutual 
action  causes  the  ear  to  perceive  a  rapid  vibration, 
and  as  the  two  sounds  approximate  in  pitch,  the 
vibration  becomes  gradually  slower,  until  at  last,  on 
the  sounds  coalescing,  it  ceases  altogether,  and  the 
"  deadness "  ensues  which  is  characteristic  of  the 
unison.  A  very  simple  and  decisive  proof  of  this  is 
furnished  by  a  child's  toy  trumpet.  If  this  is  blown, 
and  the  blower  at  the  same  time  hums  loudly  exactly 
the  note  given  by  the  trumpet,  there  is  no  quivering, 
but  let  him  depart  ever  so  slightly  from  perfect  unison 
and  there  is  a  perceptible  quiver.  If  a  little  more, 
the  quiver  is  faster,  but  on  returning  towards  the  note 
it  grows  slower  and  slower  until  it  ceases. 

60.  The  unison  is  the  first  concord  to  be  produced, 
and  by  going  on  the  lines  of  the  foregoing  observation, 
the  production  of  it  should  not  be  difficult.  At  the 
same  time  the  amateur  cannot  too  carefully  study 
these  slow  vibrations  so  that  his  perception  of  them 
may  be  ready  and  accurate.  The  tuning  fork  (let  us 
say  C)  is  struck,  and  the  key  is  immediately  after- 
wards struck  with  firmness  so  as  to  give  a  clear  ring- 
ing note.  If  the  sounds  are  alike  without  vibration, 
the  unison  existing  is  perfect,  but  if  there  is  vibration 
the  string  must  be  tightened  or  slackened  according  as 
the  sound  is  below  or  above  the  pitch  of  the  fork. 
To  tighten  the  string,  and  thereby  raise  the  pitch,  the 
pin  must  be  turned  to  the  right  or  away  from  the 
tuner  as  in  tightening  a  screw,  and  to  slacken  the 
string  or  lower  the  pitch,  the  pin  must  be  turned 
towards  the  tuner.  Turn  gently  until  the  waves  or 
"beats,"  as  they  are  termed,  become  slower  and 
slower,  and  when  they  cease  the  unison  is  perfect. 

61.  With  regard  to  the  Amount  of  Unison  to  be 
produced  at  once,  opinions  vary.  One  writer  recom- 
mends that  when  a  single  string  is  tuned,  it  should  be 
used  as  a  base  upon  which  to  tune  an  interval,  and  so 
a  "  round  on  one  string"  should  be  tuned.  When  this  is 
done,  the  second  set  is  to  be  tuned  in  unison  with  the 
first,  and  lastly,  the  third  set  in  unison  with  the  other 
two.  I  do  not  find,  however,  that  this  practice  gene- 
rally obtains;  and,  indeed,  it  is  open  to  the  objection 
that  it  necessitates  the  damping  of  all  the  strings  of 
the  foundation  note  except  the  one  from  which  the 
sound  is  taken,  and  this  sound  must  of  course  be 
weakened.  I  therefore  recommend  that  the  common 
practice  be  adopted,  which  is  to  tune  all  the  strings  to 
one  note  together. 

The  Octave. 

62.  After  the  unison  csmes  the  octave,  as  the  next 
simplest  sound,  the  ratio  of  vibrations  being  as  2  :  1 . 
This  ratio  is  so  simple,  that,  when  the  two  notes  are  in 
perfect  concord — which  we  have  seen  they  must  be — 
they  are  so  much  alike  as  to  almost  seem  one  sound, 
the  lower  apparently  absorbing  the  higher.     This  is 


self-evident  when  we  consider  that  when  the  notes 
are  struck  simultaneously,  every  alternate  beat  of  the 
higher  is  intensified  by  a  beat  of  the  lower. 

63.  Sharp  Octaves. — It  has  been  recommended 
that  the  highest  octaves  of  the  pianoforte  should  be 
tuned  somewhat  sharp,  with  the  view  of  giving  the 
upper  notes  brilliancy,  and  a  sharpness  even  to  the 
extent  of  a  quarter  tone  has  been  regarded  as  satis- 
factory. I  am  inclined  to  think  that  what  sharpness 
may  have  seemed  to  exist  in  such  a  case,  was  more 
apparent  than  real,  inasmuch  as  experiment  shows 
that  a  slight  flatness  in  the  octave  is  scarcely  recog- 
nizable. It  is  a  peculiarity  of  this  interval  which  may 
not  be  overlooked,  and  which  arises  from  the  very 
great  similarity  of  the  sounds,  and  the  absorptive 
power  already  noticed. 

The  Fifth,  and  Other  Intervals. 

64.  We  now  come  to  use  our  monochord.  Tune 
the  chord  and  the  note  in  unison  with  the  fork.  Now 
taking  a  Fifth,  say  C  to  G,  we  set  our  bridge  on  the  line 
representing,  on  the  natural  half,  the  note  to  be  tuned  ; 
here  240  for  G,  and  bring  one  string  of  the  piano- 
forte into  unison  with  the  chord.  It  will  be  observed 
now  that  there  are  no  beats  between  the  foundation 
note  and  its  fifth,  or  between  the  G  of  the  pianoforte 
and  that  of  the  chord.  We  next  place  the  bridge  on 
the  line  representing  the  same  name  on  the  tempered 
half  of  the  instrument — here  769  nearly — and  then 
sounding  together  the  C  on  the  pianoforte  and  the 
tempered  G  on  the  chord,  we  find  that  the  concord  is 
not  absolutely  perfect — that  there  is  not  a  complete 
deadness,  but  that  a  slow  vibration  is  distinctly 
audible,  the  beats  being  slow  enough  to  count.  These 
beats  are  the  ear-measure  of  tempering,  and  their 
interval  must  be  carefully  noted,  which  will  be  the 
more  easily  done  on  bringing  the  G  on  the  piano  into 
strict  unison  with  the  cord.  On  striking  the  two 
notes,  C  G,  together  firmly,  and  listening  carefully, 
the  characteristic  "  beat "  of  the  fifth  will  be  heard — 
perhaps  better  as  the  sound  begins  to  lose  its  initial 
force. 

65.  Characteristic  Beats  of  the  Fifth,  Fourth,  and 
Third. — Herein  is  the  essence  of  the  present  system. 
The  scale  of  the  monochord  given  with  the  last  paper 
shows  with  the  utmost  practicable  exactness  the 
positions  of  the  bridge  for  the  production  of  the  two 
sounds — natural  and  tempered — of  any  note  of  the 
octave ;  and  the  variations  of  any  interval  from 
natural  perfection  can  be  illustrated  instantly.  As,  in 
the  tempered  scale,  all  intervals  of  the  same  degree 
have  the  same  ratio,  it  only  remains  for  the  student 
to  note  carefully  the  frequency  of  the  beats  in  any 
tempered  interval.     I  lay  particular  stress  on  the  word 

frequency,  because,  as  a  rule,  the  student  is   simply 
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enjoined  to  observe  the  number  of  beats  without  any 
regard  to  the  period  in  which  such  beats  occur.  The 
first  whom  I  have  seen  make  an  honourable  departure 
from  this  careless  mode  of  instruction,  and  notice  the 
difference — a  difference  which  is  the  main  point  in 
tuning  by  equal  temperament — is  Mr.  Wicks,  who,  in 
his  paper  on  "  Organ  Tuning,"  observes  that  "  notes 
a  fifth  apart  are  tuned  so  that  they  are  two  beats 
flat ;  that  is,  two  beats  are  heard  in  a  second  of  time." 
This  is  a  tolerably  exact  representation.  A  nearer 
approximation  would  be  about  three  to  two  seconds. 
Similarly  it  will  be  found  that  the  beats  characteristic 
of  the  tempered  fourth  are  at  the  rate  of  barely  one 
to  the  second,  while  those  of  the  tempered  major 
third  are  just  two  to  the  second. 

66.  At  first,  the  beats  of  the  fifth  alone  will  engage 
attention  ;  but  as  progress  is  made,  the  fourth  may  be 
taken  in  hand,  and  finally  the  third.  It  is  the  com- 
parative rapidity  of  the  beats  of  the  tempered  third 
which  make  this  interval  such  a  very  telling  one,  and 
its  use  in  composition  a  matter  of  extra  judgment. 
When  the  rate  of  beats  has  become  impressed  on 
the  ear,  the  monochord  should  be  dispensed  with 
while  a  few  intervals  are  set,  and  then  it  may  be 
consulted  to  test  these,  thus  acting  both  as  teacher 
and  as  examiner. 

Requisites. 

67.  The  tuner's  stock  in  trade  is  small,  and  not 
expensive  ;  the  only  things  he  requires  being  a  tuning 
fork,  a  tuning  key  or  "  hammer,"  and  some  dampers. 
Of  course,  the  professional  tuner,  who  effects  minor 
repairs,  such  as  those  noticed  in  "A  Few  Words  About 
Pianos,"  has  a  stock  of  small  tools — such  as  pincers, 
chisels,  files,  wedges,  &c,  wire  for  new  strings,  and 
such  other  things  as  may  be  necessary  ;  but,  for 
simple  tuning,  only  the  three  things  named  are  re- 
quired. A  tuning  fork  costs  is.  or  is.  6d.,  a  hammer 
up  to  7s.  6d.,  and  the  dampers  may  be  as  they  gene- 
rally are,  home  made.  Buy  a  really  good  fork  and 
hammer,  and  the  hammer  should  nicely  fit  the  pins. 

6S.  Damper  Making. — The  body  of  the  damper 
may  be  a  slip  of  pliant  wood  or  a  piece  of  whalebone, 
from  4  to  6  inches  long  and  about  \  to  Ts5  inch  wide. 
The  wedge  on  the  end  of  this  which  forms  the 
damper  is  about  1  to  ii  inch  long,  and  may  be  made 
with  any  firm,  but  not  hard  material,  the  most  used 
being  buckskin,  felt,  kid,  and  washleather.  The 
firmer  foundation  is  glued  on  to  the  slip  to  the 
required  thickness,  and  when  dry  is  fined  down  to  the 
end.  It  is  then  covered  with  the  finer  kid  or  wash- 
leather.  Two  or  three  dampers  will  be  required 
according  to  the  distance  between  the  wires  in  the 
different  parts  of  the  instrument,  the  thinnest  being 
for  use  in  the  treble.  The  thickness  should  be  just  a 
little  in  excess  of  the  distance  between  the  strings. 


Two  dampers  may  be  made  on  one  slip — one  at  each 
end.  A  glance  at  one  of  the  hammers  which  play  on 
the  strings  at  the  treble  end  will  give  the  best  idea  of 
construction. 

Tuning. 

69.  Use  of  the  Damper. — These  dampers  are  used 
to  muffle  the  Jsound  and  stop  the  vibrations  of  the 
string  or  strings  which  are  not  required  in  tuning  a 
note.  Thus,  when  one  string  of  a  bichord  is  being  tuned, 
the  wedge  is  inserted  between  the  other  string  and 
the  adjacent  string  of  the  next  note.  In  the  case  of 
a  trichord,  when  tuning  the  first  string  the  wedge  is 
inserted  between  the  other  two.  To  tune  the  middle 
string  in  unison  with  the  first,  the  wedge  is  inserted 
between  the  last  string  and  the  nearest  string  of  the 
next  note,  and  to  tune  the  third  string  it  is  dispensed 
with. 

70.  Use  oj  Hammer. — It  has  already  been  stated 
that  to  sharpen  the  pitch  the  pin  must  be  turned  to 
the  right — while  to  flatten  the  pitch  it  must  be  turned 
to  the  left.  In  the  actual  tuning,  the  mode  of  using 
the  hammer  has  a  great  deal  to  do  towards  achieving 
a  successful  result.  The  pin  should  not  be  struck  in 
any  way  with  the  hammer,  but  this  should  be  applied 
fairly  and  gently.  It  should  be  held  square  and  at 
right  angles  to  the  wrest  plank,  and  its  weight  should 
not  be  allowed  to  bear  upon  the  pins.  By  this  means 
we  obviate  both  the  bending  of  the  pins  and  the 
enlargement  in  any  direction  of  the  pin  holes.  The 
key  must  not  be  jerked,  but  should  be  turned  steadily> 
and,  as  the  required  pitch  is  approached,  by  barely 
perceptible  degrees.  This  last,  inceed,  is  the  general 
condition,  and  is  a  matter  of  wrist  work.  "Elbow  work 
is  to  say  the  least  inelegant,  and  it  is  not  free  from  the 
liability  to  injure  the  pinning. 

71.  Avoid  Over-Timing. — The  aim  of  the  tuner 
should  be  to  have  as  little  loosening  of  the  string  as 
possible,  as  any  excessive  turning  down  of  the  pins 
must  be  accompanied  by  an  unnecessary  amount  of 
turning  up  again,  producing  eventually  a  want  of 
"hold,"  to  be  remedied  only  by  repinning.  It  must 
be  remembered  that  piano  pins  are  not  like  violin 
pegs,  which  have  a  well-marked  graduation  in  size, 
and,  further,  that  in  most  cases,  the  slightest  turn  is 
sufficient  in  a  well-kept  instrument  to  put  the  string 
in  tune. 

72.  Tune  Upwards. — At  the  same  time,  the  ear 
seems  to  have  a  greater  capacity  for  correctly  decid- 
ing upon  the  justness  of  a  sound,  when  the  sound  is 
approached  from  below,  than  when  it  is  approached 
from  above,  and  the  practice  mostly  follows  this  prin- 
ciple. Accordingly,  if  a  note  is  not  strikingly  out  of 
tune,  depress  it  until  a  just  sufficiently  marked  dis- 
cordance is  heard,  then  gradually  raise  it  to  the 
proper  pitch.     A  still  nearer  estimate  of  correctness 


THE  SCIENCE  AND  ART  OF  PIANOFORTE  TUNING. 


5*5 


may  be  formed  by  removing  the  hand  and  hammer 
from  the  pin  when  testing. 

73.  Finishing  Touch. — And  now,  finally,  a  point 
which  I  have  not  seen  mentioned  elsewhere,  but  which 
is  observed  by  the  best  tuners,  and  is  regarded  as 
their  artistic  touch.  A  very  fine  ear  will  detect  a  fall 
in  the  pitch  of  a  string  on  the  removal  of  the  hammer 
from  the  pin,  and  this  is  provided  for  at  the  last  mo- 
ment, when  the  pitch  seems  correct,  by,  I  cannot  say 
turning  the  hammer,  but  giving  it  a  touch  upwards  of 
the  greatest  delicacy.  The  result  is,  that  the  string  is 
left  actually  in  tune,  instead  of,  while  the  hammer  was 
on,  only  apparently  so.  Some  tuners  at  the  like  stage, 
give  the  pin  a  sort  of  affectionate  tap  on  parting,  but 
while  the  object  is  no  doubt  the  same,  I  cannot 
approve  the  means. 

74.  In  Tuning,  the  front  is  removed,  but  not 
necessarily  the  fall. 

The  Scales  for  Tuning. 

75.  Laying  the  Bearings  is  the  technical  name  for 
the  tuning  of  a  section  of  the  instrument,  the  notes 
in  which  are  to  serve  as  a  foundation  on  which  to 
work  in  tuning  the  remainder,  and  the  "  scale  "  shows 
the  order  in  which  the  notes  in  this  first  set  are  taken. 
Naturally,  according  to  aptitude  or  inclination,  every 
tuner  may  have  his  own  scale  or  scales  ;  but  at  first  it 
is  found  simplest  and  safest  in  tuning,  as  in  reading, 
to  begin  with  the  A,  B,  C,  which  is  proceeding  by  fifths 
and  octaves.  Other  systems  are  by  fourths  and  fifths, 
or  in  fact,  any  combination  of  the  leading  intervals, 
and  in  any  order. 

76.  Tuning  by  Octaves  and  Fifths. — The  table 
following  is  constructed  upon  those  given  by  Hamil- 
ton, and  other  writers,  and  may  be  regarded  as  that 
on  which  beginners  are  usually  put.  It  is  the  simplest 
"  scale  "  in  use,  and  although  not  free  from  objection, 
and  roundabout,  is  safe,  as  in  its  essence  it  necessi- 
tates attention  to  a  "beat"  of  only  one  class,  viz.,  that 
of  the  fifth,  the  other  interval  used  being  the  octave. 
The  note  to  be  tuned  is  indicated  by  a  crotchet,  and 
this,  when  tuned  and  treated  as  a  foundation  note,  is 
indicated  by  a  minim. 


Trials. 


Trials. 


Starting  with  a  unison  C,  descend  to  C,  which  must 
be  a  perfect  octave.  From  it  take  G,  which  must  be 
fiat  to  the  extent  already  indicated,  and  from  its 
octave  below,  which  must  be  perfect,  take  D  again 
a  trifle  flat,  and  so  on  to  No.  10.  Here  and  there  are 
bars  marked  "trial."  The  chords  in  these  are  in- 
tended as  tests  of  accuracy  in  the  tuning,  and  are 
composed  of  notes  already  tuned.  The  general 
objection  to  these  trials  is  that  they  assume  a  know- 
ledge of  the  vibrations  of  the  tempered  third,  which  a 
beginner  should  not  have  ordinarily.  If  he  had,  there 
would  be  no  reason  to  confine  himself  to  fifths  and 
octaves.  With  the  present  system  and  the  monochord, 
of  course  the  objection  need  not  apply. 

77.  Tuning  Down. —  It  will  be  noticed  that  up  to 
the  double  bar  the  fifths  are  all  fifths  above,  but  after 
it  they  are  fifths  below.  These  latter  fifths  after  being 
tuned  perfect  are  raised  a  little,  so  as  to  produce  the 
normal  flatness  of  the  upper  note,  or  the  regular 
defect  of  the  tempered  interval.  The  object  of  the 
break  is  to  neutralise  the  tendency  to  accumulation 
of  error  which  would  exist  were  the  scale  to  be  en- 
tirely progressive  instead  of  partly  retrogressive. 
With  this  view  it  would  in  my  opinion  be  preferable 
to  stop  at  Gjf,  No.  10,  without  taking  the  octave 
below.  As  it  stands,  the  last  note  tuned  is  E£,  and 
the  final  test  is  between  Efc  and  Al2  below,  which  is  a 
tempered  fifth.  Whereas,  if  the  A^  were  tuned  from 
the  E&,  the  scale  would  be  less  unequally  divided,  and 
the  final  test  would  be  more  delicate  on  the  A1  and 
its  octave  a  perfect  interval. 

78.  "  Wolf."— If  the  final  fifth  test  is  rough  or 
"  howls,"  and  from  its  frequently  doing  so  at  first,  it 
has  been  called  the  "Wolf,"  it  is  a  sign  that  the 
tempering  has  been  either  excessive,  or  not  carried 
far  enough  in  some  of  the  preceding  fifths,  and  the 
whole  must  be  tested  again,  and  regulated  where 
necessary.  In  any  case  it  is  well  to  go  over  this  first 
section  a  second  time,  as  by  so  doing,  some  roughness 
in  one  or  more  fifths  may  be  found,  which  has  been 
neutralised  in  the  ultimate  result  by  corresponding 
opposite  roughness  in  others. 
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79.  Completion. — When  this  "round"  is  finished, 
the  remainder  of  the  instrument  is  done  by  taking 
perfect  octaves  above  and  below  from  the  finished 
notes  in  the  round. 

80.  Tuning  by  Fifths  and  Fourths. — The  following 
scale  is  given  for  tuning  by  fourths  and  fifths  : — 


The  trials  in  this  are  precisely  the  same  as  in  the 
preceding.  In  fact,  it  is  a  compression  of  the  former 
brought  about  by  the  omission  of  the  octave,  which  in 
the  other  case  was  made  a  base  from  which  to  take 
the  next  fifth.  In  this  scale  there  is,  of  course,  less 
actual  tuning  to  be  done  to  finish  the  single  octave 
which  is  compressed  in  it,  and  so,  perhaps,  less  room 
for  irregularities  creeping  in.  On  the  other  hand,  it 
is  a  step  more  advanced,  as  it  proceeds  upon  the 
distinction  between  the  characteristic  beat  of  the  fifth, 
and  that  of  the  fourth.  It  is  scarcely  necessary,  but 
perhaps  safe,  to  notice  again  here  that  while  the  fifth 
is  tuned  flat,  the  fourth,  being  its  inversion,  is  tuned 
correspondingly  sharp.  The  remark  which  I  made 
above  as  to  the  break  applies  equally  to  the  scale  just 
given. 

81.  Tuning  by  Fifths  and  Thirds. — I  give  only  one 
more  scheme,  this  of  my  own,  for  which  I  claim  the 
merit  of  at  once  being  rapid,  and  furnishing  more 
natural  tests  between  themselves  of  the  intervals 
employed,  than  any  other  I  know.  The  procedure  is 
by  fifths  and  thirds  : — 
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third  to  D1.  From  Bfe  take  the  fifth  Efe,  and  this 
should  have  G  as  a  good  third.  If  from  F  we  take 
Bz,  the  fifth  below  this  should  make  a  perfect  octave 
with  Bfe  already  found. 

I  have  now  concluded  the  course  which  I  proposed 
to  myself  to  take,  and  I  trust  that  it  may  prove  both 
interesting  in  its  theoretical  part,  and  useful  in  its 
practical  part. 
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From  C  take  G,  the  fifth  above,  and  from  it  D1. 
Between  these  fifths  insert  the  thirds  E  and  B.  These 
should  prove  to  be  perfectly  tempered  fifths.  Be- 
tween them  insert  the  third  Gjf.  This  should  make 
a  tempered  third  with  C.  From  G#  take  CJf,  the 
fifth  below.  Insert  the  third  EJ  or  F,  and  this  should 
make  a  fifth  with  C.  From  D1  take  D,  a  perfect 
octave.  From  the  latter  take  A,  and  from  this  E1. 
E1  should  be  a  good  third  to  C.  Insert  the  thirds 
F#  and  C1%  and  these  should  be  good  fifths  ;  also, 
the  C'j{  should  be  perfect  with  the  CJJ  already  made. 
Insert  their  third  AJ  or  B£.    This  should  be  a  good 


-INCUBATOR  REQUIRING  A  LAMP  CONSTANTLY 
BURNING. 

HE  incubator  which  I  am  now  about  to 
describe,  when  once  properly  regulated 
and  its  principles  and  action  thoroughly 
understood,  is,  in  my  opinion,  the  most 
perfect  extant.  My  first  ideas  on  the 
subject  of  artificial  hatching  were  all  formed  with 
this  principle  as  a  basis,  but  the  difficulty  of  obtaining 
some  method  of  regulation  was  too  much  for  me  for  a 
long  time,  and  as  this  difficulty  was  more  disastrous 
with  a  lamp  constantly  burning  than  with  a  lamp 
burnt  every  twelve  hours,  I  gave  the  matter  up  as 
hopeless,  although  more  by  luck  than  anything  else  I 
succeeded  in  keeping  the  heat  over  the  eggs  regular 
for  some  days  ;  a  sudden  rise  or  fall  of  temperature 
invariably  took  place  in  nearly  all  my  experiments,  in 
many  instances  to  my  utter  disgust  and  disappoint- 
ment. When  I  arose  in  the  morning  it  was  to  find 
the  eggs  cooked,  or  else  the  lamp  out  and  the  eggs 
almost  cold.  These  failures  induced  me  to  give  up 
this  principle  altogether,  until  I  succeeded  in  regulat- 
ing the  heat,  and  then  I  returned  to  my  first  love,  and 
I  think  that  those  who  make  the  incubator  I  am 
about  to  describe,  will  agree  with  me  that  it  is  as  near 
perfection,  in  action,  as  any  in  the  market. 

The  materials  required  are  moderately  thick  zinc 
for  the  tank,  J  inch  pine  matchboards  for  the  case, 
I  inch  pine  for  the  drawer,  chimney,  and  ventilating 
shaft,  the  circulating  tubes  and  heating  tube  are  thin 
copper.  As  in  the  former  instructions  we  will  com- 
mence with  the  tank.  It  is  18  inches  by  18  inches, 
and  12  inches  deep,  with  a  projection  10  inches  by  6 
inches,  and  7  inches  deep  ;  in  the  centre  of  one  side 
flush  with  the  top,  cut  two  pieces  i8i  inches  by  i8j 
inches  for  top  and  bottom,  turn  up  \  inch  all  round, 
two  pieces  i8J  inches  by  12  inches,  turn  up  i  inch  of 
ends  measuring  18A  inches,  two  pieces  18  inches  by 
12  inches  for  the  sides,  this  will  allow  J  inch  lap  for 
all  joints;  now  take  one  of  the  sides,  measuring  18  inches 
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by  12  inches,  and  cut  a  piece  out  of  centre  of  top  side 
5§  inches  by  6  A  inches  for  the  projection  o,  cut  a  piece 
of  perforated  zinc,  iSA  inches  by  iSA  inches,  turn  up 
J  inch  all  round  and  fit  and  solder  it  into  the  tank 
5  inches  from  the  bottom  before  fitting  the  circulating 
tubes  c.     Now  solder  the  bottom  and  sides  of  tank 
together,  making  good  watertight  joints,  and  put  the 
top  on  one  side  till  the  tubes  C  and  heating  tube  B  are 
fitted  in  projection.     Cut  a  piece  of  zinc  27  inches  by 
7  for  the  projection,  measure  10A  inches  and  bend  at 
right  angle,  then  measure  6  inches  and  bend  again, 
turn  up  \  inch  at  each  end  to  solder  on  to  tank  and 
then  solder  it  on  in  place  flush  with  top  of  side,  fit  the 
top  of  tank  on   and 
cut  the  lap  off  where 
the  projection  comes 
so  that  the  top  of  the 
projection    can    lap 
over  the   top  of  the 
tank,   then    cut    the 
piece  of  copper  tub- 
ing   for     the     tank 
heater  B,  it  is  3  inch 
copper  tube  of  as  fine 
a  gauge  as  you  can 
get.    Fig.  3  will  show 
you  how  the  two  cir- 
culating tubes  c  enter 
tank  and  tank  heat- 
ing   tube,    take   the 
3     inch     tube     and 
mark  a  line  length- 
ways for  the  centre, 
then  measure  \  inch 
on      each     side     of 
centre,  mark   a  line 
and    from   that   line 
measure   \  inch   on 
each   side,   and  you 
have  the  two  centres 
for  marking  and  cutting  the   holes  for  the  two   cir- 
culating tubes   C,  from   the  outside  edge   of    which 
tubes  and  outside  edge  of  heating  tube  will  measure 
\  inch,  between  the  two  circulating  tubes  1  inch,  from 
top   of  heating  tube  to  the  top  of  circulating  tubes 
J  inch,  from  bottom  of  circulating  tubes  to  bottom  of 
heating  tube  and  tank  projection  1  inch — all  measure- 
ments less  thickness  of  metal  in  tubes  ;  braze  the  two 
circulating  tubes  c,  into  the  heating  tube  B,  and  then 
cut  a  piece  of  thin  copper  sheeting  and  braze  it  on  the 
top  of  heating  tube.     Now  measure  and  cut  out  the 
holes  to  take  the  two  circulating  tubes  C  inside  of  tank 
opposite   the  projection  O.     The  top  edge  of   these 
tubes  should  come  5j  inches  from  the  top  of  tank, 
and  there  should  be  7  J  inches  from  each  corner  of 


tank  to  outside  edge  of  each  tube,  leaving  the  same 
space  between  circulating  tubes  as  there  is  where  they 
enter  heating  tube  B.  Figs.  3  and  4  show  this  plainly. 
Cut  a  piece  of  zinc  for  bottom  of  projection  1 1  by 
7  inches,  so  as  to  allow  sufficient  for  trimming  off  ;  cut 
the  hole  for  heating  tube  b,  and  braze  it  into  place 
before  soldering  on  the  bottom  of  projection,  then  put 
the  circulating  tubes  in  position  in  tank,  and  mark 
where  sides  of  projection  will  come  on  the  bottom, 
allow  about  \  inch  for  soldering,  and  trim  off  the 
rest,  turn  up  the  \  inch,  but  where  the  bottom  of  pro- 
jection fits  on  tank,  turn  the  \  inch  down,  then  solder 
it,  and  also  the  tubes  c  into  place  in  the  tank.     Cut  a 

piece  of  zinc  for  top 
of  projection;  allow 
a  lap  of  \  inch  to 
come  over  edge  of 
tank  and  \  inch  turn 
down  sides  and  end 
of  projection,  and 
solder  it  and  top  of 
tank  into  position. 
You  will  want  two 
pieces  of  i  inch  brass 
tubing  4A  inches  long 
with  a  screw  cap  on 
one  end  of  each  for 
inlet  and  outlet,  H 
and  G.  Cut  the  holes 
for  these  pipes  as 
shown  in  Fig.  4. 
Solder  into  the  tank, 
and  it  will  be  com- 
plete. 

The  case  is  to  be 
34J  inches  from  side 
to  end  of  projection 
inside,  or  in  other 
words  the  case 
proper  will  be  25 
inches  by  22A  inches,  and  20A  inches  deep  inside 
measure,  the  projection  which  is  placed  in  the  centre 
of  side  and  level  with  top,  12A  inches  by  9  inches, 
and  10  j  inches  deep,  inside  measure.  The  whole  should 
be  made  of  J  inch  matchboards,  as  free  from  knots  and 
flaws  as  possible.  Commence  on  the  front,  back,  and 
sides,  and  make  them  to  the  measurements  given  in 
Figs.  2,  3  and  4,  then  make  the  projection,  which  will 
not  need  an  end  where  screwed  on  to  case.  Cut  a  hole 
in  the  bottom  of  projection  where  the  heating  tube 
B  will  come  ;  this  hole  should  be  about  -J  inch  larger 
than  the  heating  tube  to  prevent  the  flame  of  lamp 
scorching  the  wood,  screw  a  couple  of  slots  tempo- 
rarily across  the  sides,  ends,  top  and  bottom,  across 
the  joined  edges  of  the  matchboards  to  hold  them 
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firmly  while  fitting.  It  is 
better  to  make  the  top  in 
one  piece  as  shown  in  Fig.  I. 
Put  the  case  together  tem- 
porarily, and  then  cut  the 
piece  out  of  the  side  for  the 
projection  (ioj  inches  by  12 
inches)  from  the  centre  of 
top  side. 

The  drawer  will  be  i6£ 
inches  by  14  inches,  and 
5  inches  deep,  and  will  have 
a  false  front  of  2  J  inches,  the 
whole,  except  front  of  drawer, 
to  be  made  of  well 
seasoned  \  inch  pine. 
Cut  the  piece  out  of 
front  of  case  for  drawer, 
as  explained  in  my  pre- 
vious article  (p.  193),  and 
proceed  exactly  as  there 
directed.  In  making 
the  sides  and  ends, 
holes  for  ventilation  in 
sides  and  bottom  of 
drawer  and  supports  for 
tank,  Fig.  2  will  show 
position,  etc. 

The  ventilating  shaft 
in  this  incubator  will  be 
2    inches   by   7    inches 
and    2 1 7    inches    long, 
inside  measure,  and  also 
differs  from  the  previous 
one  by  having  only  one 
entrance    into    the    air 
channels,  round  drawer, 
5    inches   by   4    inches, 
by  4  inches,  cut  at  the 
bottom  out  of  the  side, 
which  will  come  next  to 
tank  and  next  to  back 
of    drawer.      Put 
the  tank  in  posi- 
tion, and  tempor- 
arily    screw     up 
sides   of   case   to 
bottom,  then  mark 
where     the      two 
circulating    tubes 
come    on     inside 
of      case,       and 
taking  the  centie 
of  the  space  be- 
tween    the     two 
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-CROSS  SECTION  OF  LAMP-CASE. 
Scale,  3  inches  to  1  foot. 
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2. — PLAN   OF   INCUBATOR  WITH  TANK  REMOVED,    SHOWING 
DRAWER,    VENTILATING  SHAFT,    AND   AIR   CHANNELS. 

Scale,  ij  inches  to  1  foot. 


fig.  5. — CROSS  section  of  lamp.     Scale,  3  inches  to  t  foot. 


tubes  as  the  centre  of  the 
door  to  be  made,  mark  and 
cut  the  door  F,  which  is  to 
be  3£  inches  square,  level 
off  the  edges  of  doorway  as 
shown  in  Figs.  3  and  4,  to 
an  angle  of  about  45°,  and 
fit  a  door  or  cover  accurately 
to  the  hole  cut,  fastening  into 
position  with  a  couple  of 
hinges  and  a  button.  Screw 
the  slots  all  round  inside  of 
case  on  a  level  with  bottom 
of  tank  for  the  bottom  pieces 
to  rest  on,  which  support 
the  packing,  cut  the 
pieces  of  board  to  fit, 
put  in  position,  then  put 
the  tank  on  supports, 
cut  the  outlet  hole  for 
pipe  G,  and  screw  the 
sides  to  bottom  and 
projection  to  side  per- 
manently,- except  the 
side  where  the  doorway 
f  is  cut.  Screw  the 
projection  on  from  the 
inside  of  case,  and  if 
the  top  of  case  is  made 
in  one  piece,  the  pro- 
jection will  be  firm 
enough  when,  the  top  is 
well  screwed  down  ;  but 
if  not,  two  angle  irons 
should  be  placed  one  on 
each  side  of  projection, 
about  1  inch  from  the 
bottom,  and  firmly 
screwed  to  projection 
and  side  of  case. 

The  chimney  E,  is 
the  outlet  for  the  fumes 
and  heated  air  of 
the  lamp,  and  is 
T  3 £  inches  by  1 
inch  and  11^ 
inches  from  top 
of  case  to  bottom 
of  chimney,  the 
tank  will  form 
one  side  of  this 
chimney  for  7  ins  ; 
make  it  of  £  inch 
pine,  and  before 
putting    in    place 
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make  two  inch  holes  in 
the  side  facing  the  door- 
way F,  and  exactly  oppo- 
site the  two  tubes  c. 
The  four  pieces  n  should 
come  flush  to  the  inside 
bevelled  edge  of  door- 
way F.  Screw  the  chim- 
ney to  the  door  casing  n, 
and  the  door  casing  N  to 
the  side  of  case,  and 
when  the  top  of  case  is 
put  on,  four  or  five  screws 
or  brads  put  through  top 
of  chimney  into  the  top 
of  case  will  secure  it  in 
position.  The  best  plan  in 
making  this  chimney  is 
to  make  it  complete,  not 
cutting  the  piece  off  side 
which  goes  next  to  tank 
till  it  is  screwed  or  nailed 
together,  then  cut  the 
piece  off  side  to  fit  next 
tank,  7  inches  from  the 
bottom,  when  a  little  sand- 
paper will  soon  make  the 
ends  fit  up  tight  to  the 
tank.  There  is  no  need 
of  making  the  joins  air- 
tight, the  packing  will  do 
that  when  complete. 
The  top  of  case  must 
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FIG.  3. — PLAN   WITH  TANK    IN    POSITION,   BUT  TOP  OF  TANK  AND 

CASE  REMOVED,    SHOWING    CIRCULATING  TUBES,  HEATING    TUB'  , 

CHIMNEY,  VENTILATING  SHAFT,  ETC.      Scale,  ij  in.  to  I  foot. 
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FIG.    4.— SECTION  WITH 

TANK,    PROJECTION 

DRAWER,    AND   CASE 

COMPLETE. 

Scale,  ij  inch  to  1  foot. 


now  be  fitted.  Cut  the 
piece  out  for  the  venti- 
lator, as  directed  in  my 
first  article,  bore  the  hole 
for  inlet  pipe  H,  and  cut 
the  piece  out  for  the 
chimney  E  ;  then  pack 
the  sides  between  case 
projection  and  sides  of 
tank  with  woollen  flock, 
well  pressing  it  down. 
Be  careful  to  press  the 
flock  well  round  the 
chimney  and  ventilating 
shaft,  also  the  top  between 
tank  and  case  ;  then  screw 
the  whole  up  permanently. 
Go  over  the  whole  case 
carefully,  stopping  all 
screwholes  and  cracks 
with  putty.  Then  fit  the 
shelf  and  bracket  to  carry 
the  armature  and  lever 
lifter  for  the  ventilator, 
also  the  shelf  to  hold 
battery  ;  in  doing  which 
follow  the  previous  di- 
rections and  diagrams, 
which  are  not  given  in 
this  article,  they  being 
precisely  similar  in  both 
incubators,  as  is  also  the 
arrangement  and  position 
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of  thermometer  in  drawing.  The  lamp-case  should 
now  be  made — thin  sheet  iron  is  the  best  ma- 
terial, and  the  joints  should  be  riveted.  Figs.  5 
and  6  are  cross  sections,  with  lamp  in  place.  The 
case  should  be  13  inches  by  9^  inches,  and  6 
inches  deep ;  the  lamp  reservoir  \2\\  inches  by 
9-i%-  inches,  by  1  inch  deep.  Cut  a  piece  of  sheet  iron 
45i  inches  long  and  6£  inches  wide,  measure  13 
inches,  and  bend  at  right  angles,  measure  another 
9j  inches  and  bend  again,  measure  13  inches 
and  gk  inches,  bend  again,  and  there  will  then  be 
i  inch  for  riveting.  Bend  it,  and  rivet  it,  then  cut  a 
i  inch  nick  at  the  top  at  each  bend  on  the  two  sides, 
which  measure  13  inches,  and  bend  the  |  inch  inside 
the  two  that  measure  9A  inches  ;  bend  the  \  inch  out- 
side to  form  the  tongue  for  the  case  to  slide  on.  At 
the  bottom  cut  nicks  in  the  corners,  and  turn  the 
i  inch  up  inside  to  hold  the  bottom  of  case,  which  cut 
out.  Then  cut  the  piece  out  of  the  front  for  the  lamp 
reservoir  to  slide  in,  and  a  piece  out  of  the  side  to  take 
the  wire,  to  which  is  screwed  the  knob  to  turn  up  the 
wick,  and  also  a  circle,  as  shown  in  dotted  line  Fig.  5, 
in  which  to  fit  a  piece  of  glass,  so  as  to  be  able  to  see 
how  the  lamp  is  burning  at  any  time  ;  then  rivet  the 
bottom  into  position.  The  reservoir  will  be  12JJ 
inches  by  9752-  inches  by  1  inch  outside  measure  ;  stout 
tin,  well  soldered,  will  do  for  this.  For  the  burner,  get 
an  ordinary  paraffin  burner  to  take  li  inch  wick,  cut 
away  the  piece  of  brass  with  the  slit  in  it  which  comes 
just  over  the  wick  carrier,  and  also  the  rim  in  which 
the  glass  fits,  leaving  only  the  wick  carrier  and  the 
piece  of  brass  which  usually  is  soldered  over  the  small 
cogwheels  which  work  inside  the  wick  carrier  and  the 
rim  with  screw,  which  fits  into  the  oil  reservoir.  Take 
off  the  milled  knob  used  for  turning  up  the  wick,  and 
solder  on  a  longer  piece  of  brass  wire,  on  the  other 
end  of  which  screw  or  solder  the  milled  knob  ;  you 
can  get  the  length  for  this  when  you  have  finished  the 
reservoir. 

The  wick  carrier  must  come  nearly  in  the  centre  of 
the  channel  B  when  the  lamp  is  in  position.  Mark  the 
front  of  reservoir,  and  then  measure  7  inches  from  the 
front,  and  draw  a  line  from  side  to  side,  then  from 
front  to  back,  of  reservoir,  exactly  in  the  centre  draw 
another  line  ;  where  the  lines  intersect  will  be  the 
centre  of  position  for  the  wick,  and  therefore  the  centre 
for  the  burner.  Now  take  the  brass  rim  with  inside 
screw  to  fit  the  burner,  and  cut  a  hole  in  the  top  of  the 
reservoir  to  take  this  rim,  and  solder  it  on.  In  one 
corner,  near  the  front  of  reservoir,  fit  a  brass  rim,  and 
screw  cap,  so  as  to  be  able  to  fill  the  reservoir  without 
taking  out  the  burner  ;  solder  on  a  tin  handle  to  the 
front,  and  the  lamp  will  be  complete. 

Cut  a  piece  of  iron  for  the  top  of  lamp-case,  and 
fit  it  to  the  top,  bringing  the  sides  where  the  tongue  T 


is  to  the  extreme  edge  of  the  tongue.  Before  riveting 
into  place,  cut  the  hole  for  the  flame  shaft  V  ;  it  is  to 
be  3  inches  by  i  inch,  and  the  front  must  be  cut  away 
so  as  to  allow  the  burner  to  slide  into  the  centre  of 
this  shaft.  The  shaft  must  be  riveted  to  the  top  of 
case,  for  which  purpose  3-  inch  of  the  top  of  shaft 
should  be  turned  down.  The  shaft  should  not  touch 
the  burner  when  the  lamp  is  in  place.  Figs.  5  and  6 
will  fully  explain  this.     Bend  two  strips  of  iron  in  this 

shape  ~ I ,  which  screw  on  the  bottom  of  projection 

on  each  side  to  take  the  tongue  T  of  lamp-case.  A 
small-  piece  of  tin  bent  in  the  shape  of  a  V,  and 
fastened  at  the  ends  on  the  top  of  chimney  E,  with  a 
space  on  each  side  of  about  j  inch  for  draught,  as 
shown  in  Fig.  1,  will  prevent  any  sudden  gust  of  wind 
putting  the  lamp  out. 

In  working,  the  heat  from  the  lamp  passes  into  the 
heating  tube  B,  and  as  there  is  no  outlet  for  the  heated 
air  from  the  tube  B,  save  the  two  circulating  tubes  C, 
the  heat  which  is  not  absorbed  by  the  water  in  the 
projection  o  passes  along  the  tube  C,  the  greater  part 
being  absorbed  in  the  tank,  in  its  passage  to  the  chim- 
ney, the  remainder  then  escapes  up  the  chimney  E. 
Now,  with  a  carefully-made  and  well-regulated  lamp, 
there  should  be  no  smoke  to  form  soot  in  the  heating 
and  circulating  tubes  ;  but,  unfortunately,  it  is  impos- 
sible to  prevent  the  lamp  smoking  sometimes,  and 
when  it  does,  in  a  very  short  time  the  smoke  deposits 
soot  in  the  tubes,  and  consequently  lessens  the  heat- 
ing power  of  the  lamp  ;  therefore  make  a  small  swab 
by  tying  some  flannel  on  the  end  of  a  piece  of  stick, 
and  keep  it  handy  for  use  when  required,  and  once 
a  week  or  so  the  tubes  should  be  cleaned  out  through 
the  doorway  F,  the  lamp  and  lampcase  being  also 
removed,  and  the  tube  B  brushed  out. 

To  start  this  incubator  to  work,  take  off"  the  screw- 
cap  H,  and  fill  the  tank  with  boiling  water,  fill  the  lamp 
with  best  kerosene  oil  and  light  it ;  open  the  drawer 
for  the  first  forty-eight  hours  or  so.  Now  comes  the 
most  difficult  part  in  working,  viz.,  regulating  the  lamp 
so  as  to  avoid  all  smoking,  and  at  the  same  time  ob- 
taining sufficient  heat  out  of  it  to  keep  the  water  in 
the  tank  at  the  right  temperature.  To  do  this  requires 
a  little  practice,  and  great  care  in  trimming  the  wick, 
etc.  Turn  the  wick  up  so  as  to  have  an  even  flat 
flame,  and  then  observe  if  there  is  the  slightest  trace 
of  smoke  coming  from  the  chimney  E  ;  if  not,  you  can 
calculate  that  that  is  a  safe  height  for  the  flame.  Now 
draw  a  line  with  a  little  paint  across  the  glass  in  the 
front  of  lampcase,  on  a  level  with  the  flame  of  the 
lamp,  for  future  guidance.  After  the  first  forty-eight 
hours  or  so,  close  the  drawer,  and  note  the  heat  for 
about  twelve  hours  with  the  lamp  flame  at  that  height ; 
if  it  is  about  103  degrees,  and  has  no  tendency  to 
lower,  you  can  be  sure  that  the  flame  is  sufficient  for 
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all  purposes.  When  the  temperature  of  the  room 
where  the  incubator  is  placed  is  lower  than  at  the  time 
the  flame  is  tested,  turn  the  wick  up  a  shade  higher, 
and  vice  versa,  but  in  no  case  must  the  lamp  be  turned 
up  high  enough  to  smoke  ;  should  it  accidentally  do  so 
at  any  time,  put  it  out  at  once,  take  away  the  lamp  and 
case,  open  the  doorway  F,  and  clean  out  the  tubes  and 
heating-tube  B,  then  retrim  and  replace  the  lamp  and 
case.  The  lamp  should  be  trimmed  and  filled  every 
morning,  the  wick  cut  square  so  as  to  get  as  even  and 
flat  a  flame  as  possible.  Upon  relighting  it,  turn  the  wick 
very  low  for  about  ten  minutes,  and  then  turn  up  the 
wick  to  the  required  height  ;  this  can  be  done  at  the 
regular  time  for  turning  the  eggs.  Occasionally  un- 
screw the  cap  H,  and  replace  the  water  that  has 
evaporated  with  boiling  water.  There  is  no  need  of 
giving  any  advice  as  to  the  management  of  the  eggs 
in  the  drawer  while  hatching,  as  the  directions  pre- 
viously given  apply  equally  to  this  incubator.  I  will 
therefore  conclude  with  a  hope  that  those  who  make  this 
hatching  apparatus  will  agree  with  me  that  it  is  simple 
in  working,  and  although  the  tank  is  a  little  compli- 
cated, there  are  no  difficulties  whatever  in  making  this 
incubator,  but  what  a  little  care  in  fitting  up  will  over- 
come The  cost  of  making  is  trivial,  in  comparison  to 
the  price  charged  for  one  of  the  same  size  by  the  best 
makers,  while  the  results  in  working  will  be  found  to 
equal  the  best  incubators  in  the  market. 
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XI.— SIZING  OF  CHANGE  PULLEYS.— ATTACHMENT  OF 
PULLEYS  TO  SHAFT.— CONCLUSION, 
HE  question  of  sizing  pulleys  must  now  be 
proceeded  with.  It  will  be  readily  seen 
that  the  calculations  for  cog-wheels  and 
pulleys  is  identical.  If,  e.g.,  we  put  a 
wheel  of  20  cogs  on  the  mandrel,  and  30 
on  the  screw  or  wheels,  whose  cogs  are  in  the  propor- 
tion of  2  to  3,  we  may  substitute  a  pair  of  pulleys  of 
diameters  as  2  to  3,  or  circumference  as  2  to  3,  and 
where  it  was,  in  the  case  of  cogs,  necessary  to  multi- 
ply, because  we  had  no  wheels  under  10  or  15  cogs, 
we  can  have  pulleys  of  2,  3,  etc.,  inches  diameter,  thus 
doing  away  with  the  above  necessity.  If,  for  example, 
we  need  again  a  screw  of  4  threads  to  the  inch,  and 
begin  as  before  by  setting  down  '£,  we  need  not 
multiply  to  get  a  larger  figure  than  the  4,  but  can  use 
a  wheel  of  10  inches,  geared  to  one  of  4  inches  diame- 
ter. But  in  the  case  of  pulleys,  of  which  large  sizes 
are  inconvenient,  we  may  often  divide  our  fraction 
instead  of  multiplying.  For  20  pitch,  set  down  as  if, 
we  should  not  use  a  wheel  of  20  inches,  but  might 
make  a  fraction  of  4s  instead.     We  begin,  however,  at 


once  to  see  in  this  way  how  limited  is  the  use  of  a 
single  shaft  owing  to  the  necessary  sizes  of  the  larger 
pulleys,  and  in  an  overhead  of  Mr.  Haydon's,  which  I 
described  some  years  since  under  his  guidance,  a 
third  short  shaft  was  introduced,  in  order  still  further 
to  simplify  the  sizing  of  pulleys.  Moreover,  this  short 
shaft  was  designed  because  it  could  be  mounted 
between  centres  in  its  own  lathe,  and  the  pulleys  turned 
and  tested  any  number  of  times  without  being  taken 
off  the  shaft.  The  ordinary  2  foot  6  inch  bed  of  a 
3  inch  lathe  will  swing  just  17  inches,  so  that  it  is  plain 
that  we  must  either  be  content  with  this — it  will 
suffice  for  a  good  deal  of  work — or  we  must  mount  the 
shaft  in  a  separate  longer  lathe  to  turn  the  pulleys 
upon  it.  A  third  short  shaft  would  add  much  to  the 
complication  of  the  overhead  illustrated,  and  is  only 
suitable  for  a  Haydon  overhead,  which  is  the  most 
complete  thing  of  its  kind  yet  invented,  though  it  is 
of  rather  complicated  build.  Possibly  a  description 
may  one  day  find  a  place  in  these  pages  as  a  separate 
article.  In  arranging  a  set  of  pulleys,  we  shall  need 
to  begin  with  one  to  match  our  standard  chuck  wheel 
of  50  teeth,  not,  happily  by  a  50  inch  affair,  but  by  any 
one  of  those  already  on  the  pulley.  Say  the  middle 
groove  of  2k  inches,  or  the  small  one  of  2  inches,  or  the 
big  one  of  3^  or  4  inches.  We  can  turn  it  to  any 
exact  gauge  that  seems  convenient  to  avoid  fractions, 
if  we  please  ;  but  a  starting  point  we  must  have  in 
some  pulley  of  a  known  size.  Now,  if  we  did  not  use 
the  overhead,  we  should  have  to  place  the  slide-rest 
so  that  its  pulley,  mounted  on  the  left-hand  end  of  the 
screw  (left  long  on  purpose)  might  be  opposite  to  this 
first  groove  of  the  pulley,  and  we  terribly  limit  thereby 
the  position  of  the  rest.  But,  with  an  overhead  the  rest 
can  stand  anywhere,  as  we  can  shift  the  pulley  of  the 
overhead  shaft  to  suit  it,  or  use  the  roller,  and  let  the 
cord  take  up  its  own  position. 

There  is  an  advantage,  I  think,  in  starting  with  a 
groove  in  the  mandrel  pulley  of  2\  inches  diameter,  if 
the  screw  of  the  rest  has  10  threads  to  the  inch,  and 
it  will  be  seen,  that  in  order  to  assimilate  the 
arrangement  to  that  of  wheels  in  one  plane— where 
the  ratio  lay  between  the  first  and  last  only,  we  should 
have  also  a  25  inch  pulley  over  that  of  the  mandrel,  so 
that  the  first  overhead  shaft  and  mandrel  shall  turn  at 
the  same  speed.  The  rate  will  then  be  merely  between 
the  second  pulley  on  that  shaft,  and  the  pulley  on  the 
rest.  Instead  of  an  idle  wheel  to  make  a  right  or  left 
hand  screw,  we  need  only  cross  the  cord  when  neces- 
sary. In  Fig.  44  A,  the  letters  M,  S  stand  for  mandrel 
and  screw,  the  figures  for  the  sizes  of  pulleys  in  inches. 
This  shows  that  we  need  only  reckon  the  6  and  3,  i.e., 
while  the  mandrel  turns  once  the  screw  will  turn 
twice ;  placing  r%  of  an  inch  between  the  threads 
which  will  be  traced  by  the  tool,  or  cutting  5  to  the 
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inch.  In  the  calculation,  therefore,  we  can  reckon 
the  overhead  shaft  as  the  mandrel  if  it  runs  at  the  same 
pace.  Thus,  to  reckon  as  before  for  5  threads  to  the  inch 
's°,  we  may  put  10  inches  on  this  shaft,  and  5  inches 
on  the  screw,  or  as  here  §  or  2,  or  any  similar  pair  we 
have  at  hand.  To  cut  10  threads,  we  have  to  double 
the  size  of  the  first  pulley  of  the  overhead,  reducing  its 
rate  one-half,  thus,  }§  in  the  fraction  as  before,  but 
having  no  longer  the  same  speeds  in  the  mandrel  and 
overhead,  the  latter  takes  the  place  of  the  stud,  and 
we  have  to  resolve  the  \%  as  we  did  before,  keeping, 
however,  our  standard  mandrel,  or  chuck  wheel,  or 
pulley  of  2  j  inches  diameter.  We  thus  get  the  arrange- 
ment of  B,  2 1  inches  on  mandrel,  2  J  inches  on  first  over- 
head, 4  inches  on  second  overhead,  4  inches  on  screw. 
But  we  need  not  have  all  these  duplicates,  so  we  can 
double  the  first  overhead  and  make  it  5  inches,  and 
halve  the  sciew  wheel  and  make  it  like  c.  Here,  \\e 
reduce  the  rate  at  one  point  and  double  it  again  at 
another,  which  does  not  alter  the  relative  speeds  of 
the  first  and  last  wheels. 

The  variety  of  speeds  which  can  be  worked  with 
even  a  dozen  pulleys  is  very  great,  but  cannot  be 
further  indicated  here,  as  not  belonging  to  the  practi- 
cal part  of  our  subject.  I  have,  therefore,  only  tried 
to  show  the  mode  of  computation.  The  pulleys 
should  be  of  dry  mahogany,  half  an  inch  thick,  so 
that  they  may  not  warp,  and  they  should  all  be  bored 
alike,  to  fit  accurately  upon  some  kind  of  sleeve,  which 
itself  can  be  slid  along  the  shaft  or  shafts,  ar.d 
clamped  at  any  desired  position.  The  method  of 
doing  this,  will  depend  on  the  sort  of  shaft,  i.e., 
whether  or  not  it  has  a  feather  or  a  slot,  or  is  a  plain 
one.  As  the  latter  is  most  probable,  because  it  is  easy 
to  make,  the  best  plan  will  be  to  have  a  brass  casting 
like  Fig.  45,  B,  a  flange  with  a  short  tubular  bit  at  the 
back,  with  one  or  two  clamping  screws  to  secure  it  to 
the  bar.  This  flange  may  be  itself  grooved  on  the 
edge  as  a  standard  pulley  of  z\  inches  or  5  inches, 
and  the  wooden  change  wheels  are  to  rest  against  its 
face,  and  be  secured  by  a  nut  and  washer.  If  two  are 
used  side  by  side,  the  washer  must  be  a  thin  one 
accordingly.  It  is  easy  to  make  and  attach  a  short 
feather  on  this  socket,  and  to  cut  a  slot  to  match  it  in 
the  pulley,  as  shown  at  a.  In  this  figure  P  is  one  of 
the  change  pulleys,  resting  against  the  flange  of  F, 
which  is  secured  by  the  two  pinching  screws  to  the 
shaft  s  of  the  overhead  ;  N  is  the  nut  retaining  the 
pulley,  a  washer  being  at  the  back  of  it  ;  A  is  the  front 
view  of  the  pulley  ;  and  B  a  side  view  of  the  flanged 
casting  alone. 

Mr.  Haydon,  in  his  overhead,  used  a  different 
method,  and  a  very  simple  one.  The  shafts  were 
of  gas  tubing,  plugged  at  the  ends  with  steel,  drilled 
deeply  to  run  upon  centre  screws,  also  of  steel,  har- 


dened. This  tubing  is  cheap,  and  can  be  picked  out 
straight  in  short  lengths,  although  longer  ones  are 
apt  to  be  bent.  Being  somewhat  rough  on  the  out- 
side, advantage  was  taken  of  this  roughness  to  secure 
the  wheels  by  what  is  practically  a  barrel-stave  chuck 
ingeniously  applied  to  hold  the  wheel  and  also  secure 
the  arrangement  to  the  tube  forming  its  axle.  Fig.  46 
is  a  sectional  drawing  to  illustrate  this ;  D  is  the  body 
of  the  chuck,  shown  below  at  P  and  at  O.  It  is  of 
box,  turned  conical,  and  with  a  reduced  part  or 
neck,  A  B,  to  assist  in  giving  spring.  It  is  bored  to 
fit  nicely  upon  the  axle,  and  sawn  into  staves,  after 
cutting  a  screw  upon  its  end,  which  is,  for  a  short 
length,  turned  parallel.  N  is  a  wooden  nut,  and  C  a 
washer.  A,  B,  are  a  pair  of  pulleys.  These  are  bored 
out  large  enough  to  slip  on  nearly,  but  not  quite,  to 
the  largest  end  of  the  cone,  and  as  they  are  forced 
towards  it  by  the  nut,  they  of  course  also  compress 
the  staves  which  grasp  the  bar  or  shaft ;  and  when 
that  bar  is  slightly  rough,  like  gas  pipe,  there  is  no 
danger  of  slipping.  I  am  a  little  doubtful  if  this 
would  be  so  secure  upon  a  half-inch  bar  ;  but  upon 
one  of  an  inch  diameter  it  will  bear  any  reasonable 
strain,  and  hold  perfectly. 

A  still  better  way  is  to  make  the  chuck  like  Fig.  47, 
in  which  there  is  the  vast  advantage  of  leaving  a 
perfectly  solid  screw.  The  action,  too,  of  the  pulleys 
and  washers  will  be  more  powerfully  exerted,  owing 
to  the  superior  elasticity  of  the  staves.  This  forms  a 
capital  chuck  also  for  holding  the  pulleys  while  they 
are  being  turned, and  they  can  be  loosed  in  a  moment 
when  done.  If  from  any  reason  they  cannot  be  turned 
up  on  their  own  axle,  a  duplicate  of  shorter  length 
can  be  used  with  this  chuck  upon  it ;  and  if  the 
whole  chuck  is  subsequently  transferred  to  the  per- 
manent axle,  the  pulley  ought  to  run  quite  true. 
These  chucks,  of  course,  give  a  much  larger  bearing 
to  a  pulley,  keeping  it  very  firm  and  steady.  The 
cone  should  be  very  slightly  taper,  or  the  hold  will  be 
far  less  secure  ;  indeed,  on  a  quick  cone  the  pulley 
would  slip  round  under  a  very  slight  strain  of  the  cord. 

We  have,  it  will  be  remembered,  to  fit  pulleys 
also  on  the  screw  of  the  slide-rest ;  and  here,  of 
course,  this  arrangement  would  be  very  awkward  : 
indeed,  it  may  be  set  down  as  quite  unsuitable.  But 
here,  again,  a  4  inch  pulley,  or  a  5  inch  at  most  (keep- 
ing our  3  inch  lathe  still  in  view)  will  be  the  largest 
ever  needed  ;  and  even  these  are  larger  than  con- 
venient, or  the  tool  shank  must  be  extra  long,  to 
prevent  the  pulley  touching  the  bed  of  the  lathe.  I 
would  have  one  5  inch  as  a  multiple  again  of  2J,  which 
last  I  would  have  on  the  rest  as  on  the  mandrel, 
getting  the  speeds  out  of  the  other  wheels  upon  the 
overhead  shafts.  We  can  quicken  or  reduce  to  any 
extent  before  getting  down   to  the  rest  pulley.     T 
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place  the  pulley  on 
the  rest,  a  flanged 
sleeve,as  described , 
is  the  best  thing  to 
use  ;  but  with  four 
set  screws  to  take 
the  sides  of  the 
squared  end  of  the 
screw.  The  pulley 
itself  may  be  at- 
tached to  the  flange 
by  three  wood 
screws. 

The  tension  of 
the  cords  is  a  real 
difficulty,  which  is 
escaped  by  cogged- 
wheel  gearing.  If 
both  were  always  to 
be  of  equal  length, 
it  would  be  easy 
to  fit  them  once 
for  all ;  but  that 
which  is  to  go  to 
the  slide-rest  pulley 
must  admit  of  some 
alteration  in  length, 
according  as  the 
pulley  is  of  varied 
size,  or  the  rest  is 

placed  nearer  to  or  further  from  the  lathe  bed. 
The  usual  way  is  to  have  a  tension  bar  and  pulley 
swinging  on  the  fixed  tie-bar  of  the  overhead, 
just  below  the  swinging  frame.  I  have  added  a  rough 
sketch  to  show  the  principle  and  usual  arrangement. 
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FIG.   44.—  CHANGE  PULLEYS. 


C  is  one  standard, 
with  tie-bar  at  f, 
on  which  swings  a 
casting  of  brass  or 
iron  about  2  inches 
cube  or  less. 
Through  it  are 
bored  two  holes — 
one  fitting  on  the 
tie-bar,  the  other  at 
right  angles  to  it — 
through  which 
passes  the  bar  F, 
with  a  weight  near 
one  end,  which  is 
adjustable  ;  and  at 
the  other  is  a  pulley 
pressing  the  cord : 
the  hinder  part  of 
it  preferably,  as 
this  does  not  lessen 
the  power ;  G  is 
the  pulley  of  the 
swing  frame,  and 
H  that  on  the 
stationary  shaft;  K, 
the  weight  sus- 
pended from  the 
back  of  the  swing- 
ing frame,  here 
shown  with  a  much-extended  arm,  to  give  more 
leverage  ;  but  this  cannot  always  be  managed, 
as  a  lathe  generally  stands  so  near  the  wall  as  to 
necessitate  a  short  arm.  There  should  be  clamping 
screws,  or  one,  at  any  rate,  to  secure  the  slidinrj-bar 


FIG.   47.— PRINCIPLE  AND  ARRANGEMENT  OF  TENSION   BAR  AND  PULLEY. 
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with  the  weight,  so  that  it  may  be  more  or  less  drawn 
out,  and  the  leverage  increased  or  lessened  at  pleasure. 
Unless  there  is  to  be  much  hard  work  done  with 
grinders  and  cutters,  such  as  cutting  gear  wheels,  a 
weight  of  about  lib.  will  suffice  to  keep  the  cord  taut. 
Other  lathe  matters  which  call  for  attention  will  be 
treated  in  the  succeeding  volumes  of  Amateur 
Work,  in  a  series  of  detached  papers.  The  present 
article  has  been  written  with  the  object  of  assisting 
the  amateur  to  build  a  small  lathe,  and  will  not  be 
carried  further.  Some  details  may  appear,  perhaps, 
to  have  been  treated  too  briefly,  but  this  has  been 
inevitable,  as  I  could  not  have  more  space  placed  at 
my  command.  I  hope,  however,  that  the  hints  I 
have  been  able  to  offer  may  prove  of  real  assistance 
to  the  aspiring  lathe  builder. 
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VIII,— THE  MIRRORS— DRAW-TUBE-EYE-PIECE— 
POLISHING  AND  LACOUERING— CONCLUSION. 

AVING  completed  the  stage,  the  mirrors 
next  claim  our  attention  ;  but  first  we 
must  provide  a  cover  for  the  lower  end 
of  the  stem,  by  mounting  the  piece  of 
tube,  No.  5  in  the  list,  on  a  mandrel,  and 
after  turning  the  end  divide  it  to  finish  3  inches  long, 
then  scrape  the  interior  of  one  end  for  tinning  and 
soldering  to  the  lower  cap.  In  all  cases  where  solder- 
ing is  mentioned  in  the  present  chapter,  the  process  to 
be  followed  is  what  is  termed  "  sweating,"  and  identi- 
cally the  same  as  described  in  the  case  of  attaching 
the  rackwork  to  the  stem.  Keeping  this  in  rememb- 
rance, we  will  take  it  for  granted  that  a  close  joint  has 
been  effected  and  any  solder  escaping  has  been  care- 
fully removed,  the  next  thing  required  is  a  piece  of 
No.  4  tube,  1^  inches  long,  bored  to  fit  tightly  over 
the  last  piece,  then  the  outside  turned  and  polished  to 
receive  the  crank  arm,  which  latter,  shown  full  size  in 
section,  Fig.  75,  must  now  be  set  out  on  a  piece  of 
brass  J  inch  thick,  and  after  drilling  the  holes  file  it  to 
the  proper  form  and  prepare  a  chuck  next  on  which 
to  turn  the  studs,  by  turning  a  portion  about  1  inch 
diameter  in  the  centre  of  a  stout  piece  of  brass  plate 
screwed  to  a  wood  chuck,  then  after  tinning  this  true 
surface  fit  a  short  piece  of  brass  wire  into  a  small  hole 
drilled  in  the  centre. 

Having  done  this,  now  take  the  remnant  of 
the  odd  casting  and  drill  a  similar  hole  in  the  centre 
of  its  true  end,  next  remove  the  plate,  sweat  the  two 


together,  and  return  the  plate  to  its  original  position 
on  the  chuck,  then,  if  not  quite  true,  insert  a  slip  of 
paper  under  the  corner  of  the  plate  until  it  is  so. 
Commencing  with  the  stud  shown  in  section  A,  Fig.  75, 
true  up  the  end  and  drill  a  hole  \  inch  deep,  tap  this 
for  a  small  screw  and  turn  -?-6  inch  on  the  end  to  fit  the 
crank  arm ;  when  the  latter  bears  well  on  the  shoulder, 
mark  its  thickness  on  the  stud  and  carefully  square 
the  projecting  end  with  a  smooth  flat  file,  to  a  little 
beyond  the  mark,  so  that  the  washer  will  bear  on  the 
arm  and  yet  be  clear  of  the  shoulder  on  the  square 
part.  To  make  the  washers,  set  out  two  circles  \  inch 
diameter  on  a  piece  of  brass  plate,  and  screw  the 
holes  drilled  through  the  centres  with  the  large  tap, 
then  turn  them  singly  quite  true  on  each  side  on  an 
iron  mandrel  6  inches  long  and  &-  inch  diameter,  the 
end  of  which  has  been  turned  and  screwed  to  fit  them; 
after  which  file  the  hole  square  to  fit  the  stud,  and  turn 
the  edge  in  its  place  on  the  stud,  securing  it  by  means 
of  the  screw  and  a  small  piece  of  brass  the  same 
thickness  as  the  crank  arm;  next  set  off  the  shoulder 
at  the  opposite  end  of  the  stud  and  turn  it  down  with 
the  parting  tool  for  about  i  inch  to  the  proper 
diameter;  lastly,  saw  it  off,  and  screw  this  end  with  the 
plate.  The  stud  at  B  requires  precisely  the  same 
treatment,  except  that  instead  of  a  screw  the  base  is 
hollowed  to  fit  the  tube  with  a  half-round  file,  the 
bottom  of  the  curve  being  represeuted  by  a  faint  line 
scribed  T'5  inch  from  the  end.  This  line  is  to  serve 
as  a  guide,  in  order  to  keep  the  stud  erect.  When  a 
neat  job  has  been  made  of  this,  sweat  the  two  together, 
securing  them  for  the  purpose  with  a  piece  of  iron 
binding  wire,  passing  round  the  tube  and  over  a  piece 
of  brass  about  1  inch  long  and  A  inch  wide,  having  a 
hole  drilled  in  the  centre  to  fit  on  the  shoulder  of  the 
stud. 

As  regards  the  mirrors,  there  are  three  methods 
which  may  be  followed  to  suit  your  own  convenience. 
In  the  first  place,  the  readiest  method  would  be  to 
purchase  them  mounted  in  a  frame  from  an  optician, 
the  price,  of  course,  depending  on  the  size,  but  what- 
ever the  diameter  selected  the  mirror  must  be  so 
mounted  on  the  arm,  that  its  centre  may  coincide  with 
the  optical  centre,  namely,  2  A  inches  from  the  centre 
of  the  mirror  to  the  centre  of  the  tube  attached  to  the 
opposite  end  of  the  crank  arm.  Secondly,  a  piece  of 
patent  plate  silvered  on  the  back  and  2T%  inches  dia- 
meter, may  be  procured  for  a  few  pence,  and  mounted 
in  the  same  position  as  the  concave  one  in  the  illus- 
tration, the  casting  for  the  mirror  frame  having  a  solid 
back  about  T'F  inch  thick.  This,  though  the  cheapest 
plan,  is  far  inferior  to  the  one  illustrated,  in  which  the 
plane  mirror  already  mentioned  is  mounted  on  one 
side,  and  a  concave  one  with  two  inches  clear  aperture 
on  the  other.     The  superiority  of  the  concave  mirror 
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consists  in  the  light  being  greatly  intensified,  by  being 
concentrated  on  the  object,  but  still  we  cannot  afford 
to  discard  the  plane  one,  as  a  subdued  light  is  very 
desirable  on  some  occasions. 

Premising  that  the  advantages  possessed  by  the 
latter  course  will  outweigh  the  necessity  for  the  extra 
outlay,  the  first  step  towards  mounting  them  will  be  to 
have  a  frame  cast  from  a  pattern,  a  small  portion  of 
which,  and  likewise  a  sectional  elevation,  is  shown  in 
Fig.  76.     The  dotted  lines  represent  one  of  the  three 
lugs  cast  on,  for  attaching  it  to  the  chuck.     When 
secured  thus,  turn  the  interior  of  the  flange  to  fit  the 
face  of  the  concave  mirror,  by  means  of  a  template 
filed  to  a  radius  of  7  inches,  allowing  a  little  play  in 
the  seat  as  shown,  then  after  turning  the  outside,  pre- 
pare the  front  edge  to  receive  the  flat  ring,  which 
must  now  be  turned  on  another  chuck  to  a  diameter 
about  -[V  inch  less  than  the  outside  of  the  frame  at  the 
edge.     The  recess  must  now  be  made  deep  enough  to 
take  the  ring,  and  leave  3V  inch  for  burnishing  over. 
While  it  is  still  on  the  chuck  remove  the  lugs  with  the 
hack  saw,  then  reversing  it  bed  it  firmly  in  a  recess, 
and  after  reducing  what  remains  of  the  lugs  finish  the 
outside  of  the  flange  as  in  the  figure.     Now  to  set  out 
the  holes  for  the  axial  screws,  cut  out  a  strip  of  paper 
the  exact  circumference  of  the  frame,  and  folding  it 
in  two  mark  one  hole  at  the  crease  and  the  other  where 
the  ends  of  the  paper  meet.     Next  mount  the  tube, 
No.  9,  and  turn  a  piece  off  the  end  of  sufficient  width 
so  that  when  covered  with  a  piece  of  velvet  laid  round 
it  and  sewn  at  the  edges  on  [the  inside,  it  will  just 
occupy  the  space  between  the  mirrors,  then  true  up 
the  edge  of  the  same  piece  of  tube,  and  having  turned 
and   polished   the   outside,   set   off  i  inch  from  the 
end  and  divide  it  with  the  parting  tool  beyond  this 
point  for  the  gimbal  in  which  the  mirror  frame  is  to 
swing  ;  the  holes  in  this  must  now  be  set  off  with  a 
slip  of  paper,   on    which   the   centres  for  the   axial 
screws  are  set  out  equally  at  2^  inches  on  each  side 
the  central  one,  being  watchful  to  exclude  the  seam  in 
doing  so.     Having  drilled  the  holes  at  the  extremities 
with  the  twist  drill,  the  central  one  must  be  drilled 
and  tapped  to  fit  the  stud,  after  which  the  superfluous 
portion  of  the  circle  must  be  removed  and  the  ends 
neatly  rounded  to  the  lines,  then,  springing  the  gimbal 
on  to  a  2i-  inch  mandrel,  level  a  portion  round  the  cen- 
tral hole  to  fit  the  shoulder  of  the  stud,  next  sweat  them 
together  and  trim  off  the  projecting  end  of  the  screw 
level  with  the  inside  of  the  gimbal.     Finally,  select 
a  pair  of  screws  for  the  axis,  and  having  tapped  the 
holes  in  the  frame  to  fit  them  somewhat  stiffly,  so  as 
to  ensure  them  turning  with  the  mirrors  and  working 
smoothly  in  the  gimbal,  which  will  probably  require 
filing  a  little  around  the  holes. 

Leaving  the  mounting  of  the  mirrors  till  after  the 


polishing,  we  will  next  proceed  to  fit  up  the  draw-tube, 
A,  Fig.  78,  which  slides  within  the  body-tube.  In  the 
list  of  tubes,  the  internal  diameter  of  the  latter  is  given 
as  1 1  inches,  but  this,  if  procured  from  the  dealers 
mentioned,  will  be  found  to  be  very  nearly  the  same 
as  the  outside  of  No.  2.  If  any  ridges  are  discernible 
in  the  body-tube  they  must  first  be  removed  with  a 
piece  of  wood  shaped  like  the  letter  D,  around  which 
a  piece  of  emery  cloth  is  wrapped,  and  secured  at  the 
edges  with  a  few  tacks  on  the  flat  side  of  the  stick, 
after  which  the  tube  No.  2  must  be  put  on  a  mandrel, 
the  end  trued  up,  and  the  outside  turned  for  a  distance 
of  5  inches,  to  slide  smoothly  down  the  body-tube, 
finishing  by  rubbing  it  lengthways  with  emery  cloth, 
applied  on  a  hollow  rubber  to  suit.  Now  prepare  a 
flange  to  fit  tightly  on  the  upper  end  of  the  turned 
part,  and  having  turned  this  also,  mill  the  edge,  and 
cut  off  the  tube  yj  inch  above  it. 

Next  in  order  is  the  eye-piece.  First  mount  No.  6 
on  a  mandrel,  and  turn  it  for  2  j  inches  to  slide  within 
the  draw-tube,  then  cut  it  off,  and  take  up  No.  7  ; 
reduce  this  at  the  end,  as  shown,  to  receive  the  cap, 
leaving  a  square  shoulder  against  which  a  flange  must 
now  be  fitted,  turned  up  quite  true,  and  the  edge 
milled.  The  outside  of  the  tube  below  the  flange  has 
now  to  be  turned  for  the  purpose  of  attaching  a  por- 
tion of  No.  8,  but  before  attempting  the  latter  pro- 
ceeding, the  inside  of  the  tube  must  first  be  cleared  of 
any  ridges  and  then  blackened,  as  the  heat  required 
in  this  process  of  blackening  will  be  certain  to  melt 
the  solder. 

To  do  this  we  require  a  wide-mouthed  stoppered 
bottle  containing  a  small  quantity  of  nitric  acid,  to 
which  has  been  added  as  many  small  pieces  of  copper 
wire  as  it  is  capable  of  dissolving,  conducting  the 
operation  in  the  open  air  to  avoid  the  noxious  fumes 
of  the  gas  which  is  given  off  while  effervescing.  When 
this  ceases,  pick  out  the  remnants  of  wire  with  a 
forked  stick,  after  which  add  as  much  more  acid  as 
there  is  already  in  the  phial,  then  dilute  with  three 
times  the  quantity  of  water. 

Thus  prepared,  cut  out  a  hole  in  a  piece  of  wood 
as  a  handle  for  the  tube,  which  must  now  be  made 
pretty  hot,  and  the  liquid  applied  to  the  interior  of  the 
tube  with  a  camel-hair  brush.  Next  heat  it  over  a 
Bunsen  burner,  or  charcoal  fire,  until  the  colour  turns 
to  a  dead  black,  finishing,  when  cold,  with  a  brush  or 
soft  rag  to  remove  the  dust.  Having  succeeded  in 
this,  true  up  a  piece  of  No.  8  at  each  end,  and  sweat 
it  on  close  to  the  flange  of  No.  7.  Now  turn  the 
former  to  a  smooth  fit  in  No.  6,  and  prepare  the  cap 
from  a  casting  off  a  pattern,  made  with  sufficient 
allowance  for  turning,  and  provided  with  the  indis- 
pensable lugs.  After  turning  it  inside  and  out,  remove 
the  lugs,  and,  chucking  the  outside  in  a  recess,  bore 
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out  the  aperture  to  Tss  inch  diameter,  chamfering  the 
edge  as  shown,  finishing  by  turning  the  hollow  face 
quite  smooth,  and  milling  the  edge.  Lastly,  fit  a 
small  screw  through  the  three  tubes,  as  at  B  in  the 
figures. 

Having  completed  the  tubes,  we  must  now  con- 
sider in  what  manner  the  lenses  are  to  be  mounted. 
Two  methods  of  doing  this  are  illustrated  :  Fig.  79 
shows  them  mounted  in  brass  cells,  cast  from  suit- 
able patterns,  with  lugs  attached  at  the  lower  edge,  so 
that  they  may  be  turned  to  fit  the  tube,  and  the  lenses 
fitted  at  one  operation,  the  inside  being  finished  with 
the  inside  parting-tool,  Fig.  40.  In  turning  the  seats 
for  the  lenses,  the  edge  is  left  about  3V  inch  above  the 
plane  side  of  the  lens,  and  is  turned  extremely  thin,  so 
that  a  very  slight  pressure  with  the  burnisher,  Fig.  80, 
will  be  sufficient  to  secure  it ;  the  outside  of  the  cell 
being  made  to  slide  somewhat  stiffly  within  the 
tube,  and  the  seat  for  the  lens  the  exact  diameter,  and 
as  true  as  it  is  possible  to  make  it.  As  the  cells 
require  blackening  before  the  lenses  are  finally  bur- 
nished in,  they  must  be  divided  from  the  lugs  with  the 
parting-tool,  and  blackened  as  before  described.  The 
lens  must  now  be  burnished  in  its  place  by  mounting 
the  cell  in  a  recess  bored  in  a  soft  wood  chuck,  first 
bending  the  edge  over  the  lens  just  sufficient  to  hold 
it  while  it  is  spun  in  the  lathe  and  finished,  when,  if  it 
is  at  all  difficult  to  remove  from  the  chuck,  split  the 
latter,  rather  than  run  any  risk. 

Be  careful,  in  handling  the  lenses,  to  keep  your 
fingers  scrupulously  clean  ;  beware  of  brass  turnings 
and  filings  sticking  about  ;  have  a  camel-hair  brush  at 
hand  to  remove  dust,  etc.,  and  spread  a  clean  news- 
paper, folded  a  few  times,  under  the  work  when  you 
essay  to  try  the  lens  in  its  scat,  lest  it  slip  through 
your  fingers,  as  we  must  handle  them  tenderly  if  we 
wish  to  preserve  their  beauty. 

In  Fig.  79  the  lenses  are  shown  mounted  in  wood 
cells,  whereby  the  danger  of  injuring  them  is  much 
lessened.  A  piece  of  well-seasoned  Spanish  mahogany 
is  secured  in  a  chuck  endways  of  the  grain.  Turn  the 
outside  to  fit  the  tube,  true  up  the  end,  and  bore  a 
hole  \  inch  deep,  then  turn  the  seat,  and  work  out  the 
hollow  behind  as  described  for  the  brass  cell.  When 
the  lenses  have  been  accuiately  fitted,  put  them  away 
in  tissue  paper,  and  prepare  the  brass  rings  which  are 
to  secure  them  in  position — that  for  the  field  lens  may 
be  turned  on  the  end  of  No.  4  tube,  and  the  other  of 
\  inch  brass  tube.  The  rings  must  be  blackened,  and 
the  mahogany  cells  must  be  brushed  with  a  dye  made 
by  boiling  a  pennyworth  of  logwood  chips  in  half  pint 
of  water,  then  brush  them  over  with  vinegar  in  which 
a  few  very  rusty  nails  or  other  pieces  of  old  iron  have 
been  left,  and  occasionally  shaken  up  for  two  or  three 
days  ;    this  will  stain  them   black  as  ink.      Do  not 


varnish  or  polish  them,  as  all  within  the  tube  must  be 
dead  black.  The  diaphragm,  or  stop,  is  constructed 
from  a  casting  turned  to  fit  No.  7  tube,  and  the  aper- 
ture bored  quite  smooth  and  regular  to  |J  inch 
diameter,  the  inner  edge  being  chamfered,  as  in 
Fig.  78. 

The  lenses  figured  are  similar  to  those  in  my  own 
a  eye-piece,  which  cost  5s.  the  pair,  the  concave 
mirror,  the  same  amount,  and  a  diaphragm  is.,  shown 
]n  Fig.  79,  where  No.  7  tube  is  bored  out  for  \  inch  to 
fit  it.  I  had  the  whole  from  Messrs.  Swift  and  Son. 
A  large  size  a  eye-piece  costs  12s.  6d.,  and  the  out- 
side diameter  varies  with  different  makers. 

Having  completed  the  eye-piece  thus  far,  we  must 
now  return  to  the  pinion  work  of  the  coarse  adjust- 
ment, in  order  to  finish  turning  it  ;  hollowing  the  out- 
side of  each  head  to  the  requisite  form  before  pene- 
trating the  heads  of  the  female  screws,  after  which, 
one  of  the  latter  may  be  attacked  with  a  parting  tool 
until  there  is  but  -,3S  inch  left,  then  reversing  it,  round 
off  each  in  turn  to  the  wave-like  curve  in  Fig.  55,  and 
immediately  any  sign  of  weakness  is  apparent,  unwind 
the  screws,  cut  off  what  remains  of  the  head  with  the 
saw,  and  finish  with  a  smooth  file.  Now  cut  the  slot 
in  the  head,  polish  it  with  a  piece  of  emery  cloth  on 
the  end  of  a  piece  of  wood  about  §  inch  diameter, 
hollowed  to  the  proper  curve,  each  head  being 
mounted  on  a  wood  chuck,  formed  of  a  piece  of  deal 
5  inches  thick,  so  as  to  include  the  pinion  as  well. 

The  handle  of  the  screw  on  the  right  of  the  tripod 
must  now  be  turned  and  polished,  then  screwing  it 
into  a  hole  truly  bored  in  a  chuck,  true  up  the  outside 
of  the  head  after  sawing  off  the  square  ;  this  done, 
treat  the  screw  on  the  opposite  side  in  the  same  way. 
After  turning  the  face,  scribe  a  faint  circle,  on  which 
to  drill  a  pair  of  holes  exactly  the  same  width  as  those 
shown  in  the  section  of  the  screw  in  Fig.  60.  Now 
drill  the  holes,  take  a  finishing  cut  off  the  face,  and  to 
remove  it,  procure,  or  otherwise  prepare,  a  steel  turn- 
screw  i  inch  thick,  as  seen  in  Fig.  81,  after  this,  widen 
the  hole  in  the  chuck,  and  finish  the  screw  on  the 
transverse  arm  in  the  same  manner. 

When  the  cross-pieces  on  the  arm  have  been  sawn 
off,  carefully  remove  the  skin  all  round,  as  level  as 
possible  across  the  sides,  then,  holding  the  file  as 
nearly  horizontal  as  you  can,  proceed  to  draw-file  it, 
first  with  the  second-cut,  and  following  with  the  dead- 
smooth,  if  you  do  not  happen  to  have  a  smooth  file  to 
come  in  before  the  last  named. 

Now  that  the  polishing  has  fairly  commenced,  go 
over  every  part  of  the  instrument  with  the  file,  except- 
ing, of  course,  the  tubes  and  where  not  otherwise 
fitted,  then  with  Oakey's  emery  cloth  in  the  following 
order  and  degree  of  fineness,  namely,  No.  1,  F,  FF, 
and  O,  after  these,  rotten  stone  and  oil,  applied  on  a 
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FIG.  80. 

FORM  OF 

BURNISHER 

FOR  LENSES. 

A,  Section. 


Field  lens 


FIG.  79. — SECTION  OF    EYE-PIECE  WITH 
LENSES  IN  WOOD  CELLS. 
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FIG.  73. — SECTION  OF  UPPER  PART  OF  MICROSCOPE    TUBE, 
SHOWING  LENSES  MOUNTED  IN  BRASS  CELLS. 


FIG.  76.  —  PART 
PLAN  AND  SEC- 
TION OF  PAT- 
TERN FOR  MIR- 
ROR FRAME. 


FIG.   77.  —  PLAN 

OF    END    OF 

CRANK   ARM 

AND   WASHER. 


FIG.    75.  —  ELEVATION     AND 
SECTION  OF  MIRRORS  AND 
ATTACHMENT. 

A,  Section  of  Stud  showing  method  of 
attaching  Crank  Arm  to  Gimbal. 

B,  Ebvatioi  of  extremity  of  Gimbal. 


FIG.  81. — FORM  OF 

TURNSCREW  FOR 
CLAMPING  SCREW. 
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wood  rubber  covered  with  two  or  three  thicknesses  of 
woollen  cloth,  finishing  with  crocus  powder  applied  on 
a  buff  stick  ;  these  may  be  had,  round  and  flat,  at  2d. 
each  from  Mr.  Cohen. 

In  polishing  brass,  always  make  the  strokes  length- 
ways of  the  work  ;  the  same  remark  applies  to  tubes, 
and  also  where  curves  are  concerned.  Keep  the 
various  materials  used  in  the  process  completely 
isolated  from  each  other,  as  it  is  extremely  annoying 
to  find  that  particles  of  emery  have  secreted  them- 
selves in  the  buff-stick,  and  the  process  has  to  be  re- 
peated ere  the  objectionable  memorials  of  our  care- 
lessness can  be  obliterated.  The  last  essential  worthy 
of  mention,  and  a  very  important  one,  is  plenty  of 
elbowgrease. 

When  all  the  polishing  is  completed,  the  upper 
surface  and  the  interior  of  the  cap  on  the  eye-piece, 
the  diaphragm,  and  the  interior  of  the  draw-tube 
and  body-tube  may  be  blackened,  and  the  mirrors 
burnished  in  their  places. 

The  pieces,  after  being  polished,  should  be  lac- 
quered immediately,  or  as  soon  after  as  possible,  as 
they  soon  lose  their  brilliancy  if  exposed  to  the  air,  to 
prevent  which,  it  will  be  well  to  fold  them  in  a  cloth. 
Handling  them  after  polishing  is  open  to  the  same 
objection  ;  in  most  cases  a  piece  of  wire,  screwed  at 
the  end  to  suit,  or  a  piece  of  wood  with  a  saw-cut 
across  the  end,  may  be  made  to  do  duty  as  tweezers. 
Screws  may  be  arranged  in  rows  on  a  piece  cf  wood, 
and  all  screwed  holes  should  have  the  tap  run  through, 
in  order  to  get  rid  of  any  oil  or  greasy  matter,  which, 
if  present,  would  spoil  the  lacquering. 

To  lacquer  well  requires  an  amount  of  practice  and 
experience  scarcely  to  be  expected  in  an  amateur,  still, 
if  he  likes  to  try  the  experiment,  I  append  a  few  direc- 
tions for  his  guidance.  In  the  first  place,  the  best 
place  I  know  of  for  the  purchase  of  lacquer  is  at  the 
establishment  of  Mr.  Duck,  Zincworker,  London  Road, 
Southwark.  Sixpennyworth  will  be  amply  sufficient. 
If  not  possessed  of  a  stove  on  which  to  heat  the  pieces, 
lay  them  on  an  iron  plate  supported  over  a  charcoal 
fire.  The  cup  containing  the  lacquer  should  have  a 
piece  of  string  stretched  across  the  top  on  which  to 
wipe  off  the  excess  of  lacquer  from  the  brush.  When 
they  are  heated  so  that  they  are  just  too  hot  for  the 
hand  to  bear,  or,  in  other  words,  something  short  of 
the  heat  of  boiling  water,  the  lacquer  must  be  lightly 
applied  with  a  clean,  flat  camel-hair  brush,  drawn 
quickly,  but  not  hurriedly,  lengthways  of  the  work. 
Sometimes  it  is  spoiled  by  having  too  much  lacquer  in 
the  brush ;  and,  in  case  of  failure,  it  can  readily  be 
removed  by  boiling  in  a  ley  of  pearlash  and  water. 
With  the  mention  of  Mr.  Lovegrove,  of  Slough,  as  the 
most  likely  person  to  whom  such  work  might  be 
entrusted,  if  it  is  desirable  to  have  it  well  done,  we 


will  pass  now  to  the  final  operation,  that  of  arranging 
the  lenses  and  diaphragm  in  their  proper  position  in 
the  tube.  To  do  this,  we  must  first  ascertain  the  focus 
of  the  eye  lens  something  after  this  fashion.  With  a 
pair  of  drawing-pins,  secure  to  the  edge  of  your 
drawing-board  a  piece  of  cardboard  about  2  inches 
square,  from  the  centre  of  which  a  line  has  been 
squared  across  the  board.  Now,  supporting  the  board 
on  the  sill  of  an  open  window,  direct  this  line  to  the 
sun,  and  move  the  mounted  lens  to  and  fro  on  the  line 
until  the  image  of  the  sun  appears  as  a  very  small 
brilliant  spot  on  the  cardboard,  then  the  distance 
between  the  lens  and  the  card  indicates  the  relative 
position  of  the  stop  to  the  eye  lens.  Removing  the 
screw  at  B,  place  them  in  position  within  the  tube,  and 
slide  the  field  lens  within  its  tube  also,  until,  on  look- 
ing through  from  the  eye  end,  the  edge  of  the  stop 
appears  quite  clearly  and  sharply  defined.  If  the  lenses 
are  too  close  together,  the  edge  of  the  stop  will  appear 
thick,  and  of  a  bluish  tinge,  and  if  too  far  apart  a 
reddish  colour  will  prevail.  If  a  clear  field  cannot  be 
obtained  by  moving  the  field  lens  by  means  of  a  piece 
of  wood  turned  to  an  easy  fit  in  the  tube,  and  hollowed 
at  the  end  to  clear  the  lens,  alter  the  position  of  the  dia- 
phragm a  little,  and  try  again  until  you  succeed.  Any 
dust  that  may  have  collected  on  the  lenses  must  be 
removed  with  a  piece  of  soft  washleather,  and  the 
screw  B  replaced.  To  avoid  risk  of  displacement 
when  once  the  lenses  are  properly  adjusted,  melt  a 
tiny  piece  of  marine  glue  in  the  corner  with  a  piece 
of  red-hot  wire  so  as  to  secure  the  cell  to  the  tube. 

With  the  exception  of  a  superior  form  of  stage 
referred  to  in  Chapter  I.,  into  the  construction  of 
which  space  will  not  permit  us  to  enter  at  present,  the 
task  we  set  ourselves  to  accomplish  is  now  complete, 
but  perhaps  at  some  future  time  the  Editor  will  find 
a  corner  for  it  and  a  few  needful  accessories  to  be 
arranged  in  a  case  along  with  the  microscope,  in  the 
construction  of  which  case  I  may  be  able  to  afford 
some  insight  respecting  the  proper  method  of  making 
a  dovetail  joint.  In  the  meantime,  as  the  proposed 
stage  is  to  be  of  glass,  perhaps  Mr.  Soward  will  fulfil 
his  promise,  and  give  us  his  promised  article  on  the 
"  Sand-blast,"  as  we  may  possibly  be  able  to  turn  it 
to  account  in  drilling  the  hole  through  the  centre  of 
the  stage. 

In  conclusion,  I  hope  the  reader  who  has  followed 
me  through  these  papers,  and  has  now  brought  his 
handiwork  to  a  successful  issue,  as  he  gathers  fresh 
knowledge  through  the  visions  revealed  to  his  wonder- 
ing eyes,  will  remember  Kingsley's  words,  and  be 
"able  to  see  grandeur  in  the  minutest  objects, 
beauty  in  the  most  ungainly  ;  estimating  each  thing, 
not  carnally,  as  the  vulgar  do,  by  its  size,  or  its 
pleasantness    to   the   senses,  but    spiritually    by   the 
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amount  of  Divine  thought  revealed  to  him  therein  ; 
holding  every  phenomenon  worth  noting  down,  be- 
lieving that  every  pebble  holds  a  treasure,  every  bud  a 
revelation  ;  making  it  a  point  of  conscience  to  pass 
over  nothing  through  laziness  or  hastiness,  lest  the 
vision  once  offered  and  despised  should  be  withdrawn ; 
and  looking  at  every  object  as  if  he  were  never  to 
behold  it  again."  * 
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VIII,  —  PRINTING  MACHINES   CHIEFLY   USED   FOR 
PRIVATE  PURPOSES  BY  AMATEURS, 

HE  secondhand  presses  referred  to  in  our 
last  paper,  are  mostly  like  Fig.  46,  which 
is  called  an  Albion  ;  these  machines  are 
exactly  like  the  Blasuw  press  in  general 
construction,  but  instead  of  the  screw,  the 
platen  is  brought  down  by  the  "toggle,"  or  bent  elbow 
joint.  It  may  be  adapted  and  used  in  the  Blaeuw 
press  if  desired.  Its  action  is  clearly  shown  in  Figs. 
47  and  48.  In  the  first  the  wedge  which  is  placed 
anywhere  between  the  top  of  the  press  and  the  platen 
is  leaning  to  one  side,  and  consequently  the  vertical 
space  occupied  by  this  wedge  is  smaller  than  when 
pulled  by  the  lever  into  the  vertical  position  shown  in 
the  next  figure.  This  movement  is  characteristic  of 
"  Albion  "  presses,  and  is  the  most  reliable  and  most 
generally  used  of  all  pr'.n'ing  movements.     Amateurs 

may  sometimes  see 
presses  described  as 
"  Columbians ; "  in  this 
case  the  general  ar- 
rangements are  the 
same,  but  instead  of 
the  toggle  a  system  of 
compound  levers  is 
used,  which  increases 
the  power  but  at  the 
expense  of  a  consider- 
able amount  of  com- 
plication and  wearing 
parts.  This  press  is 
generally  recognized 
by  the  figure  of  the 
eagle,  which  is  really  a 
counterbalance  weight  to  bring  back  the  platen,  see 

Fig.  49- 

I  now  approach  a  rather  difficult  part  of  my 
task,  for  I  shall  probably  be  expected  to  determine 
off-hand,    and    state    definitely    which    is    the    best 


FIG.      47.  —  HANDLE     OF     ALBION 

PRESS  ;    POSITION  OF  PARTS 

WHEN  AT  REST. 


FIG.    48.  — POSITION   OF 

PARTS  WHEN    HANDLE 

IS  PULLED. 


*  "  Glaucus  ;  or,  The  Wonders  of  the.  Shore.' 


amateur  press  in  the  market ;  an  impossible  task !  for 
a  moment's  reflection  will  show  that  all  things  are 
designed  and  intended  for  some  particular  end,  and 
that  which  would  be  best  for  one  particular  purpose 
would  be  the  very  worst  for  another,  even  though  both 
jobs   be   printed  on  a  sheet  of 
paper.      All    I   can   do    in  the 
matter   is  to  describe  the  con- 
struction    and     capabilities    of 
each  machine  on  its  merits,  and 
apart  from  the  claims  set  forth 
by  those  interested  in  their  sale. 
I      begin     then     with      the 
"  Simplex  "  (Fig.  50),  a  machine 
which  is  sold  for  about  £2,  and 
prints  a  surface  of  type  5  inches 
by   8    inches.       The    following 
particulars  are  taken  from  the 
Birmingham  Machinists'  Com- 
pany's Catalogue:  Weight,  84  lbs.;  chase  provided 
with  screws,  so  that  quoins  need  not  be  used  ;  chase 
secured  by  a  catch,  which  is  easily  released.     The 
bed  is  not  cast  with  the  frame,  but  is  supported  on 
five  screws,  which  give  means  of  adjusting  the  type  to 
the  platen.     Movement,  "  the  toggle  joint."     The  ink 
plate  is  removable,  and  is  fixed  at  the  back  of  the 
type  bed."     This  is  a  typical  machine,  and  it  is  worth 
while  to  examine  its  good  and  bad  points.     1st.  As 
to  the  pressure  action,  it  is  as  good  as  it  can  be,  con- 
sisting as  it  does  of  a  double  toggle  formed  by  the 
lever,  and  the  two  links  which  can  be  seen  under  the 
platen.     2nd.  With  such  a  powerful  pressure  the  lines 
of  strain  ought  to  have  demanded  metal  sides  running 
between  the  hinge  of  the  lever  and  the  centre  of  the 
bed  at  least  ;  but  instead  of  this  the  metal  sides  are 
brought  round  under  the  edge  of  the  platen,  and  then 
turned  up  to  support  the  type  and  its  bed.     It  is  clear 
that  the  pressure  tends  to  open  the  C-shaped  casting, 
and  that  it  may  be  expected  to  give  way  just  about 
where   the  word  the   is   cast   on   the   sides.     Even 
suppose  an  extraordinary  excess  of  metal  was  put  in 
at  that  point,  metal  has  elasticity,  and  this  spring  of 
the  metal  under  pressure  would  open  the  C,  so  that 
the  top  and  bottom  of  the  forme  would  not  be  equally 
sustained  against  the  pressure  of  the  platen.     Doubt- 
less,  some    supposed   advantage    is   gained   by   this 
evident  faulty  design,  and  we  learn  that  it  is  intended 
to  allow  a  large  sheet  of  paper  to  be  printed  in  the 
middle  and  near  one  edge.     If  many  such  jobs  were 
to  be  done,  and  no   other  way  could   be   found   to 
execute   them,  this  faulty  form  of  machine  must  be 
selected,  and  the  disadvantages  put  up  with.     3rd. 
This  machine  is  also  typical  of  the  jaw,  or  hinged 
platen  press  ;  for  it  will  be  observed  that  the  platen  is 
pivoted  immediately  below  the  edge  of  the  type  b 


5&o 


PRINTING  FOR  AMATEURS. 


Clearly  then  the  platen  closes  on 
the  type  bottom  first,  and  the 
pressure  gradually  creeps  up  the 
face  of  the  type  to  the  top,  and 
therefore  a  flat  and  equal  impres- 
sion is  almost  an  impossibility. 
4th.  As  the  platen  cannot  have  a 
great  range  of  movement,  the  bed 
and  type  has  to  be  inclined  for- 
ward so  as  to  meet  it,  and  this 
introduces  another  possible  diffi- 
culty ;  for  unless  the  type  is  firmly 
locked  up,  the  action  of  inking  by 
the  roller  is  liable  to  cause  all  the 
type  to  tumble  out  and  inconti- 
nently become  pie.  This  last 
objection  may  be  considered  an 
advantage,  for  it  will  certainly 
ensure  that  the  operator  takes 
great  care  in  justifying  and 
locking  up,  so  that  no  loose 
formes  be  carried  to  this  form 
of  press,  however  harmless  they 
might  be  on  a  machine  in  which  the  type  is  vertical 
during  work.  5th.  The  position  of  the  type  makes  it 
a  matter  of  some  difficulty  to  ensure  that  the  forme 
is  evenly  inked,  especially  at  the  lower  part  of  the 
jaw.  In  self- inking  machines,  of  course,  this  objection 
vanishes. 

A  large  number  of  machines  are  made  of  this 
description  from  the  one  described,  costing  £2  up  to 
the  "  Empire,"  a  trade  machine,  costing  some  ,£50  to 
£60,  according  to  size.  In  the  case  of  this  last  some 
attempt  was  made  to  deal  with  the  second  question, 
by  providing  a  rod  of  wrought 
iron  running  between  the  two 
main  points.  In  the  Empire, 
however,  the  "toggle"  was  ab- 
sent, and  this  is  certainly  the 
best  point  in  the  whole  thing. 
Notwithstanding  all  this,  there 
are  uses  for  which  this  form  of 
machine  is  well  adapted — e.g., 
card  almanacks,  at  or  near  the 
bottom  of  which  various  names 
have  to  be  printed. 

The  Amateur  Self-Inker(Fig. 
51),  also  by  the  Birmingham 
Machinists'  Company,  is  a  jaw 
press,  but  the  jaw  hinge  being 
so  much  lower  down,  the  biting 
action  is  not  so  violent.  The 
cast-iron  side  arms  also  firmly 
bind  the  platen  and  type  bed 
together  during  the  impression. 
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It  is  self-inking,  and  a  very  handy 
little  machine,  but  it  is  a  pity  that 
it  prints  such  a  small  size,  only  4! 
inches  by  6  inches  ;  the  price  is 
£3  1  os. 

The  "  Model "  printing  ma- 
chine by  C.  G.  Squintani  and  Co., 
3,  Ludgate  Circus  Buildings, 
London,  is  illustrated  and  fully 
described  in  Vol.  I.,  p.  382,  to 
which  the  reader  is  referred.  It 
is  made  in  a  range  of  sizes,  and 
at  prices  which  may  be  readily 
ascertained  by  writing  to  the 
makers  for  a  catalogue.  It  was 
originally  an  American  invention, 
and  was  introduced  into  this 
country  by  the  firm  named,  during 
the  year  1877.  It  belongs  to  the 
jaw  type,  and  its  remarkable 
likeness  to  the  "  Simplex,"  brings 
it  under  the  criticisms  made 
under  that  head,  only  be  it  noted 
that  self-inking  apparatus  is  attached,  and  therefore 
no  hindrance  in  inking  will  be  experienced. 

In  the  same  year,  1877,  the  "  Simplissimus,''  by  the 
Birmingham  Machinists'  Company,  was  placed  before 
the  public,  and  these  two  machines  have  ever  since 
held  the  front  rank  for  small  printing  apparatus.  The 
Simplissimus  is  the  invention  of  an  Englishman,  and 
was  intended  to  embody  all  the  good  points  of  existing 
machines,  and  to  give  advantages  into  the  bargain, 
not  possessed  by  the  Albion  and  other  presses  then 
in  use.  When  it  is  consideied  that  a  machine  like 
the  Model  or  Simplissimus  can 
produce  800  to  1000  impressions 
per  hour  by  a  lad  or  girl  single- 
handed,  it  is  a  matter  of  won- 
derment that  any  one  can  be 
found  content  to  labour  away 
at  a  hand-inking  press  and  find 
it  hard  work  to  produce  400. 
Few,  however,  are  thus  content, 
and  a  good  many  find  their 
difficulty  is  more  to  decide  be- 
tween the  rival  claims  of  the 
various  makers.  As  to  these 
two  last  machines  we  must 
remind  our  readers  that  full 
descriptive  catalogues  detail  the 
claims  put  forth  on  behalf  of 
both  Model  and  Simplissimus, 
and  the  relative  sizes  and  prices 
can  also  be  compared  without 
aid    from   Amateur    Work, 
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The  only  contention  that  has  arisen,  so  far  as 
•we  know,  is  that  the  Model  alone  allows  of  a  sheet 
being  printed  which  is  larger  than  the  press  without 
folding.  This  at  first  sight  appears  to  be  true,  but 
it  is  partly  erroneous,  and  wholly  useless,  even  if 
true ;    for,    save    in    the    case    referred    to    in    the 


chine  can  be  thrown  back,  so  as  to  allow  of  alterations 
being  made  on  the  bed  of  the  press,  which  thus  becomes 
an  imposing  surface.  Both  Model  and  Simplissimus 
are  fitted  up  on  cabinets  and  stands  to  hold  the  type,  so 
that  they  are  in  every  way  adapted  for  private  use,  and 
occupy  but  little  more  space  than  the  sheet  they  print. 


FIG.  52.— THE  SIMPLISSIMUS  PRESS,  OPEN. 


FIG.  53. — THE  SIMPLISSIMUS  PRESS,  CLOSED  AND  ON"  STAND. 

"  Simplex,"  all  the  usual  operations  of  printing 
several  pages  (each  the  full  size  of  the  press)  can  be 
performed  equally  well  on  either  press;  but  in  the 
case  of  the  Model  the  sheet  may  be  printed  entire 
and  cut  afterwards  ;  while  in  the  Simplissimus  it 
woulO  require  to  be  cut  to  the  size  of  four  pages 
before  printing.  Some  advantages  also  may  be  seen 
in  that  the  Simplissimus  has  a  parallel  motion  of  the 
platen  instead  of  a  jaw,  and  the  upper  part  of  the  ma- 


FIG.  51.  — THE  AMATEUR  SELF-INKER. 

In  Fig.  52  the  Simplissimus  is  shown  with  the 
platen  turned  up  and  in  a  position  to  take  a  sheet. 
The  two  rods,  or  fingers,  take  the  sheet  down  and 
remove  it  from  the  type.  The  action  is  a  double  toggle, 
and  altogether  it  has  at  least  as  many  good  points 
about  it  as  any  machine  now  offered  to  the  public. 
In  Fig.  53  the  press  is  shown  with  the  platen  down 
on  the  type,  and  also  its  appearance,  when  fitted 
up  with  a  cabinet  for  type  cases.     I  might  prolong 
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my  remarks  on  the  construction  of  printing  machines 
almost  indefinitely,  but  we  trust  that  enough  has  b'een 
said  to  enable  the  tyro  to  judge  for  himself,  what  is 
most  likely  to  suit  his  requirements.  So  that  when 
looking  back  on  the  establishment  of  a  private  print- 
ing-office which  has  been  a  pronounced  success  to  its 
owner,  he  may  be  able  to  say,  "  I  have  never  had  to 
regret  a  purchase,  or  to  retrace  my  typographic  steps 
since  I  made  a  companion  and  adviser  of  Amateur 
Work." 


A  FEW  HINTS  ON  THE  USE  OF  THE  FORGE. 

By  MULCIBEB. 


II.— WELDING— MAKING  FLAT  RING— SMITH'S  TONGS- 
SCARFING  METAL— CONCLUSION. 

F  operations  which  appear  easy  and  are 
not,  welding  is  a  very  good  example. 
An  amateur  who  tries  for  the  first  time 
will  be  painfully  surprised  at  his  many 
failures,  and  not  the  less  so  that  he  will 
see  his  carefully-selected  bit  of  iron  gradually  wasting 
and  burning  away,  with  no  result  but  a  few  pretty  fire- 
works. Iron  burns  entirely  away  at  a  heat  somewhat 
over  white,  a  heat,in  fact,  only  just  beyond  that  required 
for  welding  it.  I  am  here  speaking  only  of  what  is 
called  wrought  iron  in  contradistinction  to  cast  iron, 
which  will  melt  but  not  weld,  and  can  be  run  into 
moulds.  If  therefore  it  is  left  in  the  fire  a  few 
moments  too  long  it  becomes  irretrievably  spoilt,  yet 
it  is  only  just  previous  to  this  deterioration  or  destruc- 
tion that  it  assumes  that  pasty  condition  that  is  proper 
for  welding.  Here  again  the  necessity  for  good  coal 
comes  into  operation,  as  it  is  impossible  with  some 
kinds  to  get  the  iron  into  condition.  As  soon  as- it 
approaches  welding  heat  it  takes  up  and  absorbs 
some  of  the  impurities  of  the  fuel — notably  sulphur — 
and  becomes  brittle  and  useless.  Many  are  the 
amateurs  who  have  failed  from  this  cause  alone,  and 
given  up  forging  from  the  idea  that  owing  to 
some  unknown  secret  of  the  trade  they  were  unable 
to  succeed. 

The  first  experiment  in  welding  should  be  one  that 
can  be  made  on  a  single  rod  or  bar  not  requiring  the 
use  of  tongs  to  hold  it.  By  and  by  two  pairs  of  tongs 
will  have  to  be  used,  one  in  each  hand,  each  holding 
its  own  bit  of  iron,  and  needing  such  rapid  and  skil- 
ful manipulation  as  is  not  attained  without  a  good 
deal  of  laborious  practice.  The  simplest  lesson  will 
be  the  bending  a  bar  of  iron  over  the  beak  of  the 
anvil  into  a  loop  or  link  and  welding  the  parts  together. 
A  bar  2  feet  long  and  f  or  |  inch  square  will  do 
well  enough,  and  can  be  held  in  the  hand  during  the 
entire  operation.     If  it  gets  too  hot  the  end  can  be 


dipped  in  the  water  tank  and  cooled,  or  any  bit  of 
waste   can  be  wrapped  round  it.     First,  it  is  to  be 
heated  and  bent  like  A,  Fig.  6,  the  heat  being  a  bright 
red.     There  is  never  occasion  to  use  a  white  heat, 
unless  the  iron  is  to  be  drawn  down  or  reduced,  as 
described  in  the  last  paper,  and  the  less  heat  the  less 
is  the  deterioration  and  waste  from  scaling.     When- 
ever mere  bending  is  needed,  like  A,  a  bright  red  will 
suffice,   unless,   on  the   other   hand,   there    is    more 
bending  and  twisting  than  can  be  accomplished  at  one 
heat  without  using  a  higher  temperature.     For  here 
again  is  always  a  matter  to  be  considered.     A  smith 
gets  a  knack  of  working  very  rapidly,  and   will  do 
more  at  one  heat  than  a  less  practised  amateur  can  do 
at  two  or  three,  unless  he  begins  with  his  iron  at  a 
higher  temperature  than  ought  to  be  necessary.    And 
it  is  always  better  to  avoid  scaling  when  it  is  possible 
to  do  so,  because  scales  are  waste,  and  are  brittle 
oxides  caused  by  the  union  of  the  outer  surface  of  the 
metal   with   some  of  the  oxygen  of  the  atmosphere. 
The  iron  must  be  at  a  certain  heat  in  order  to  form 
this  combination.  It  is  produced  in  still  greater  excess 
when  the  condition  of  burning  alluded  to  is  reached, 
accompanied  by  the  emission  of  bright  sparks  thrown 
off  with  much  hissing  and  of  extraordinary  brilliance. 
The  iron  having  been  bent  like  A,  is  further  shaped  by 
a  blow  of  the  flat  part  of  the  hand  hammer  to  give  it 
the  form  of  B.     It  is  now  returned  to  the  fire  and  the 
main  heat  urged  at  and  about  the  points  A  and  B, 
the  actual  loop  being  kept  as  far  as  possible  beyond 
the  influence  of  the  fiercest  part  of  the  blast.  The  bar 
should   also   be  turned  over  once   or   twice,    as    the 
object  is  to  heat  both  A  and  B  thoroughly  and  equally. 
I  have  insisted  upon  this  because  it  is  not  unusual  to 
heat  the  hook  to  welding  heat  while  the  bar  behind  is 
below  that  temperature,  in  which  case  union  cannot 
possibly  occur.     There  now  comes  a  necessity  not  yet 
alluded  to,  namely,  the  application  of  some  substance 
that  will  fuse  and  run  over  the  surface  as   a  kind  of 
varnish,  protecting  it  from  that  oxidation  or  burning 
which  I  have  already  explained.    Borax  is  a  substance 
that  has  this'  property,  and  is  useful  in  some  special 
cases,  but  ordinary  silver  sand  is  that  most  commonly 
used,  because  it  is  easily  obtainable  and  costs  almost 
nothing.      When,   therefore,   the  temperature  of  the 
iron  has  nearly  reached  the  welding  point  the  work  is 
quickly  withdrawn  slightly,  and  a  little  sand  thrown 
upon  it.     It  is  then  returned  to  the  fire  till  the  evolu- 
tion of  sparks  shows  that  burning  is  imminent. 

Now  comes  the  need  of  rapid,  but  steady,  manipula- 
tion. The  iron  is  withdrawn,  and  in  transit  struck  against 
the  anvil  to  jar  it,  and  shake  off  any  chance  scales  which 
would  be  in  the  joint,  and  prevent  union ;  it  is  then  laid 
on  the  anvil,  and  a  quick  light  blow  or  two  secures  the 
weld.     The  amateur  generally  strikes  too  hard  at  first, 
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forgetting  that  the  iron  is  in  a  soft  pasty  condition,  and 
he  thus  spreads  the  metal  uselessly  about  the  joint ; 
for  as  only  a  small  part  of  the  surface  is  at  welding 
heat,  that  which  is  spread  beyond  it  can  have  no  effect 
in  strengthening  the  joint.  It  seems  strange  to  talk  of 
coolness  in  front  of  a  forge  fire,  but  welding  needs  a 
good  deal  of  it.  Undue  haste  is  not  speed;  and  though 
rapidity  of  action  is  needed  to  secure  a  joint  before  the 
iron  shall  have  cooled,  the  good  workman  will  always 
appear  to  conduct  this  operation  with  a  certain  degree 
of  deliberation,  while  the  hurried  tyro  will  fail.  Even 
the  precaution  to  strike  the  iron  against  the  anvil  in 
transit  from  the  fire  is  of  the  utmost  importance, 
although  it  would  scarcely  be  noticed  ;  but  when  the 
fact  is  realized  that  a  little  bit  of  black  scale  inter- 
vening will  effectually  prevent  adhesion  of  the  sur- 
faces, and  is,  indeed,  more  often  than  anything  else, 
the  true  source  of  an  amateur's  failure,  it  will  be  seen 
that  the  caution  is  not  unnecessary. 

If  success  has  been  attained,  the  iron  will  now  be 
like  C.  A  weld  so  small  as  here  supposed  will  be  made 
at  once  ;  but  it  is  often  necessary  to  return  the  piece  a 
second  time  to  the  fire,  to  complete  the  job.  It  may, 
however,  in  this  case,  be  now  reheated  and  made  into 
a  ring,  and  cut  off  as  shown  at  D,  which  will  further 
exercise  the  aspiring  amateur  in  holding  work  with  the 
tongs  ;  for,  after  being  cut  oft",  it  will  have  to  be  held 
as  at  E,  and  further  shaped  on  the  beak  of  the  anvil. 
In  the  handling  of  a  pair  of  smith's  tongs,  there  is 
more  practice  needed  than  in  anything  else.  The  result 
of  first  attempts  is  always  ludicrously  disastrous  ;  as 
the  iron  refuses  to  be  retained  in  their  grasp,  and  per- 
petually drops  upon  the  ground,  to  be  awkwardly 
picked  up  and  reheated,  as  it  generally  is  found  to 
have  become  too  cold  to  work,  before  the  grip  of  the 
tongs  is  felt  to  be  secure.  To  a  novice,  indeed,  tongs 
appear  unduly  clumsy  and  loose  about  the  joints,  and 
a  firm,  yet  free,  handling  of  them  (with  the  left  hand, 
of  course)  is  not  very  readily  attained,  and  yet  must 
somehow  be  accomplished. 

There  are  several  kinds  of  tongs  used,  but  Figs.  7, 
1,  2,  3,  and  4  will  suffice  for  most  jobs  of  the  amateur. 
Nos.  1  and  2  are  the  lightest,  which  are  used  for  hold- 
ing small  bits  of  iron.  The  tongs  here  marked  1  are 
made  with  the  bits  larger  and  more  bent,  so  as  to  stand 
open  when  the  handles  are  about  parallel  ;  E  will  show 
the  object  of  such  more  open  jaws,  as  it  is  plain  that 
they  have  no  grip  in  a  piece  of  proportionate  size, 
while  the  next,  2,  will  hold  it  securely.  A  smith  has, 
of  course,  tongs  of  much  larger  size,  because  he  has 
often  to  work  upon  massive  bars  of  iron.  Such  tongs 
as  I  would  also  hold  fairly  well  the  bolt  h,  if  it  is 
seized  by  its  head,  but  it  will  be  better  to  use  tongs 
like  3  to  grip  it  just  below  the  head,  the  latter 
being   inside  the  bow  of    the  jaws.      Tongs,  again, 


like  No.  4,  are  often  very  useful,  allowing  a  long 
bar  of  iron  to  be  held  on  one  with  a  boss  upon 
it.  In  these  such  bar  can  be  gripped  at  any  part 
of  its  length,  while  with  the  tongs,  Nos.  i,  2,  and 
3,  it  is  almost  a  matter  of  necessity  to  lay  hold  of  it 
by  one  of  its  ends. 

In  the  specimen  of  welding  given  above,  it 
must  not  be  supposed  that  such  would  be  the 
method  followed  to  produce  a  flat  ring,  because,  in 
reality,  it  would  not  be  thus  forged.  The  only  object 
was  to  give  the  easiest  lesson  in  welding  that  I  could 
devise,  and  the  formation  of  the  loop  into  a  hoop  was 
only  an  afterthought,  being  a  good  way  of  proving  or 
disproving  the  solidity  of  the  weld,  and  giving  practice 
in  the  manipulation  of  tongs.  In  reality,  such  a  ring 
would  be  turned  on  the  beak  of  the  anvil,  like  G  ( Fig.  6), 
cut  off  as  H,  taken  in  the  tongs,  and  welded  on  the  flat 
over  the  beak  of  the  anvil ;  but  the  operation  would 
prove  more  difficult,  as  a  first  lesson  in  welding,  than 
the  one  previously  described,  because  it  is  easier  to 
take  a  glowing  bit  of  iron  from  the  fire  and  to  lay  it 
down  flat  on  an  anvil  than  to  loop  it  over  the  anvil 
beak,  using  the  tongs  for  the  purpose. 

Another  very  simple  experiment  in  welding  is 
shown  in  Fig.  6,  F,  in  which  the  loose  piece  to  be 
attached  to  the  main  bar  is  held  fast  in  a  slit  of  the 
latter,  so  that  no  tongs  need  be  used  to  grip  either  of 
the  pieces.  This  process  is  commonly  adopted  when 
a  bit  of  steel  is  to  be  welded  to  the  end  of  a  bar  of 
iron — a  very  common  occurrence  in  the  smithy.  In 
this  case  the  main  bar  is  heated,  and,  being  laid  on 
the  chisel  fixed  in  the  face  of  the  anvil,  is  slit  by  a  few 
blows,  and  spread  open.  The  steel  bit  is  forged  to  a 
wedge  shape,  and  inserted  in  the  slit,  which  is  closed 
upon  it,  after  which  the  operation  of  welding  goes  on 
as  before.  Borax  is  mostly  used  here — or  borax  and 
sand  mixed — but  some  smiths  use  other  special  ap- 
pliances, to  which  some  secret  virtues  are  supposed  to 
attach.  Borax  is  itself  a  "flux"  increasing  the  fusi- 
bility of  metals,  besides  forming  a  glaze  to  protect 
them  from  oxidation. 

But  there  are  other  matters  connected  with  the 
forging  and  welding  of  steel  which  must  be  reserved 
for  greater  detail  than  can  be  afforded  here,  where  I 
am  speaking  only  of  the  most  elementary  work.  For 
practice,  steel  must  not  be  used,  as  it  will  be  sufficient 
for  the  tyro  to  insert  a  bit  of  iron  into  the  slit  of  a  bar, 
and  try  his  hand  at  converting  two  into  one,  though  not 
quite  after  the  manner  of  that  now  extinct  blacksmith 
at  Gretna.  After  the  union  has  been  effected,  and  all 
made  apparently  sound,  the  joint  may  be  cut  across 
by  means  of  a  chisel,  in  order  to  ascertain  its  defects. 
In  all  probability^  if  it  is  a  first  experiment,  it  will 
prove  to  be  very  hollow  within — perhaps  not  in  reality 
welded  at   all,  but  pinched  together  without  any  real 
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union  of  the  parts.  I  know  the  disappointment  of 
finding  such  to  be  the  case  ;  but  it  is  so  far  a  healthy 
experience  for  any  amateur  who  prides  himself  upon 
his  mechanical  ability  to  find  that  he  needs  as  much 
teaching  as  a  professional;  and  that  smithy  work,  like 
reading  and  writing,  does  not  come  by  nature.     Still 


illustrate  the  scarf  weld,  which  is  the  most  common  of 
all.  Here,  instead  of  "  upsetting"  the  iron  by  heating 
the  end  and  striking  it  on  the  anvil  so  as  to  thicken 
and  spread  it,  the  hammer  is  used  to  roughly  bevel  the 
ends  to  be  joined,  and  in  this  way  a  series  of  depres- 
sions forming  steps  or  hollows  are  made,  which  pre- 


fig.  6.- 


-DIAGRAMS  SHOWING  THE  METHOD  OF,  AND  PROGRESSIVE  STAGES  IN,  WELDING,  AS  EXEMPLIFIED  IN  THE  OPERATION 
OF  MAKING  A  FLAT  RING.      FIG.  7. — VARIOUS  KINDS  OF  TONGS  SUITABLE  FOR  AMATEUR'S  USE. 


there  is  no  cause  for  despair  because  of  a  few  inevitable 
failures.  Let  the  student  of  forging  set  to  work  man- 
fully, and,  if  need  be,  let  him  use  up  all  the  odds  and 
ends  of  iron  about  the  premises — failing  a  score  of 
times  for  one  single  success.  But  if  he  does  so  fail, 
let  him  always  try  and  search  out  the  cause — for  cause 
there  must  be. 

The  sketches  L  and  M  of  Fig.  6  are  intended  to 


vent  the  parts  from  slipping  on  each  other  when  laid 
together.  But  when  placed  in  position,  after  having  been 
heated,  the  parts  slightly  overlap  (see  dotted  lines),  and 
do  not  merely  come  together,  as  a  spliced  joint  in  a 
fishing-rod.  The  metal,  therefore,  when  welded, 
appears  as  M,  or  thicker  than  the  general  bar  ;  and 
when  reheated,  this  part  consequently  allows  of  being 
hammered  down  to  a  level  with  the  rest.     This  ope- 
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ration  lengthens  it  somewhat,  and  makes  up  for  the 
otherwise  shortening  of  the  bar  that  such  a  joint 
effects.  The  splice  here  is  shown  rather  too  long. 
If  the  slope  is  such  that  the  ends  are  hammered 
out  thin  they  will  be  almost  certain  to  get  burnt,  and 
will  not  adhere.  They  thus  overlap,  and  make  a  bad- 
looking  job.  It  is  always  very  important  to  prevent 
this,  and  to  get  a  perfect  union  of  these  extreme  ends. 
As,  therefore,  they  are  thinner  than  the  rest  of  the 
scarf,  keep  them  from  the  fiercest  heat  of  the  fire  till 
the  adjoining  thick  parts  are  near  welding  heat. 

The  above  are  the  chief  operations  of  the  smithy 
likely  to  be  needed  by  an  amateur.  Those  of 
punching,  drilling,  riveting,  etc.,  have  been  treated 
elsewhere,  and  nail-making  is  quite  unnecessary.  A 
complete  series  of  papers  would  have  to  include  a 
large  number  of  separate  details  of  the  forging  of 
different  articles,  and  these,  I  believe,  it  is  intended 
to  give  at  no  distant  date.  A  few  visits,  however,  to 
a  blacksmith  will  add  much  to  any  amateur's  know- 
ledge if  he  keeps  his  eyes  open,  and  knows  how  to 
observe  and  note  particulars. 
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By  PITCEPIHE. 


VI.— BEDROOM   OTTOMAN. 

FEELalmostapologeticin  introducing  this 
humble  member  of  the  furniture  family. 
Like  Uriah  Heap,  it  is  "so  very  'umble." 
Occasionally  it  is  found,  gorgeously 
arrayed,  amongst  grand  and  costly 
furniture.  Well  made  and  properly  upholstered,  it 
asserts  its  claim  to  be  considered  as  an  orthodox  and 
admitted  portion  of  a  "  bedroom  suite."  But  for  every 
single  occasion  on  which  we  thus  find  it  honoured,  we 
come  across  a  score  of  its  "  poor  relations,"  that  never 
were,  and  never  pretended  to  be,  more  than  make- 
shifts. Made  out  of  rough  and  discarded  packing, 
cases,  they  hide  their  modest  and  too  often  rickety 
heads  under  a  piece  of  cretonne,  badly  upholstered, 
from  which  occasionally  may  be  seen  protruding  the 
corners  of  the  original  packing-case,  as  if  to  assert  its 
lowly  origin. 

Such  makeshifts,  more  or  less  well  disguised,  are 
to  be  found  in  almost  every  house,  and  provide  storage 
room  for  countless  odds  and  ends,  for  which  it  would 
otherwise  be  difficult  to  find  a  place.  Accommodating 
and  roomy  as  they  undoubtedly  are,  there  is  yet  one 
drawback  common  to  them  all,  which  materially 
detracts  from  their  usefulness.  Their  depth,  while  it 
adds  to  the  roominess,  which  is  one  of  their  charac- 
teristics, is  in  itself  a  serious  defect,  and  limits  their 
uiefulaess    to    the  storage  of  such    articles  as    are 


seldom  required  in  actual  use.  The  contents  being 
piled  one  above  another  to  a  depth  of  perhaps 
eighteen  or  twenty  inches,  renders  it  almost  impos- 
sible to  get  at  the  "  lower  strata''  without  first  of  all 
nearly  emptying  the  box  ;  and  the  article  you  want  is 
always  sure  to  be  down  at  the  bottom,  especially 
when  you  are  in  a  hurry. 

Now  there  is  no  reason  whatever  why  this  defect 
should  be  perpetuated  in  what  is  otherwise  a  most 
useful,  nay  !  almost  indispensable  piece  of  furniture. 
Why  not  cut  the  depth  in  half  by  the  introduction  of 
a  drawer,  and  so  render  both  the  top  and  bottom  of 
the  ottoman  equally  accessible  and  useful  ?  This  is 
what  I  did  in  making  the  ottoman  which  I  am  about 
to  describe,  and  than  which  there  is  no  more  useful 
piece  of  furniture  in  the  room — in  fact,  so  useful  is  it, 
that  by  the  time  this  appears  in  print,  it  is  more  than 
probable  that  I  shall  have  made  a  companion  one  of 
exactly  the  same  design  and  dimensions  ;  and  I  am 
sure  that  anyone  who  follows  my  example  and  makes 
one,  will  say  that  it  was  one  of  the  best  investments 
of  time  and  money  that  he  ever  made. 

Its  construction  is  simple  and  easy,  and  its  appear- 
ance, when  finished,  by  no  means  to  be  despised. 
The  drawer  is  useful  for  a  variety  of  purposes  accord- 
ing to  the  wants  of  the  owner  ;  while  the  top  or  box 
portion  forms  an  admirable  receptacle  for  millinery  or 
other  articles  of  a  kindred  nature,  that  require  plenty 
of  space,  and  must  not  be  crushed.  The  kind  of 
wood  of  which  it  is  to  be  constructed  depends  upon 
the  other  furniture  in  the  room,  if  you  think  it  neces- 
sary to  have  it  en  suite  with  the  rest,  but  it  looks 
very  well  in  pine  stained  to  the  colour  of  old  oak.  This 
is  what  I  used,  so  will  describe  it  as  being  made  in 
that  wood.  I  cannot  repeat  too  often  or  too  emphati- 
cally that  all  wood  used  in  furniture  making  must  be 
well  seasoned,  and  selected  with  some  care,  as  it  is 
worse  than  useless  to  throw  away  your  labour  on  bad 
wood. 

When  I  said  that  I  used  pine  in  the  construction 
of  my  ottoman,  I  should  have  made  an  exception.  I 
used  ash  for  the  framework,  of  which  there  is  not 
very  much.  I  had  two  reasons  for  doing  this.  First, 
as  this  is  the  portion  of  the  ottoman  most  likely  to 
receive  accidental  knocks  or  blows,  a  hard  wood  is 
less  likely  to  be  bruised  or  dented  than  a  soft  wood 
like  pine.  Secondly  fperhaps  this  should  have  come 
first),  I  happened  to  have  by  me  some  pieces  of  ash 
of  the  right  section,  which  saved  a  lot  of  sawing.  If 
neither  of  these  reasons  has  any  weight  with  you, 
pine  used  throughout  will  do  very  well,  although  it 
will  not  be  so  durable  as  a  hard  wood. 

The  framework  consists  of  four  uprights,  one  at 
each  corner,  \\  inches  square  in  section,  C,  D,  E,  F, 
Fig.  3.     The  two  front  uprights  are  joined  together  by 
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the  two  cross-pieces,  G  and  H,  Fig.  I,  same  section  as 
the  uprights,  and  mortised  into  the  uprights  at  each 
end  as  shown.  It  is  well  to  allow  an  inch  or  two  at 
the  bottom  of  the  two  front  uprights,  and  cut  off  to 
proper  length  after  mortising  in  the  bottom  cross- 
piece  ;  you  thus  run  less  risk  of  splitting  the  uprights 
when  cutting  the  bottom  mortise  holes.  Otherwise, 
the  holes  being  cut  so  near  the  bottom,  makes  it  some- 
what difficult  to  cut  them  without  accident.  This  is 
all  the  framework  required,  and  it  is  filled  in  with  half- 
inch  wood.  First,  the  top  panel  in  the  front,  J,  Fig.  i; 
is  tenoned  at  both  ends  into  the  uprights,  as  shown  at 
A,  Fig.  i.  The  space  underneath,  between  G  and  H, 
is  for  the  drawer.  The  sides  are  tenoned  into  the 
uprights,  as  shown  in  Fig.  2.     To  get  the  necessary 


from  the  line  E  F,  Fig.  3,  to  the  line  c  B,  and  not 
from  line  C  E,  to  the  line  D  F,  because  having  the 
woods  in  short  lengths  will  render  the  bottom  more 
rigid.  Take  care  that  the  boards  composing  the 
bottom  are  planed  true  on  the  edges,  so  that  they  fit 
closely  up  to  each  other.  All  round  the  edge  of  the 
boards,  when  in  position,  glue  a  narrow  strip  of  wood 
to  hide  the  junction  of  the  ends  of  the  bottom  boards 
with  the  sides  of  the  ottoman,  and  also  to  cover  the  heads 
of  the  brads  used  in  fastening  them  down.  I  need 
scarcely  add  that  the  brads  should,  first  of  all,  be  well 
sunk  with  the  nail  punch. 

The  next  thing  to  do  is  to  fix  the  runners  for  the 
drawer.  This  is  very  easily  done.  On  to  each  side, 
on  a  level  with  the  top  of  the  bottom  cross-piece,  H, 
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FIG.  I. — BEDROOM  OTTOMAN.      FRONT  ELEVATION.      Scale,  I J  inches  to  I  foot. 


depth  for  these,  you  will  have  to  join  up  two  pieces 
of  wood  with  a  glue  joint.  The  same  remarks  apply 
to  the  back  panel.  Bear  in  mind  what  I  said  about 
glue  joints  in  a  former  paper,  viz.,  use  your  glue  hot, 
and  not  too  much  of  it. 

You  have  now  got  the  carcase  of  the  ottoman 
together,  and  may  glue  and  clamp  up,  being  careful 
to  have  all  the  corners  square,  or  you  will  not  be  able 
to  make  your  drawer  fit.  Now  put  in  the  bottom  of 
the  box  portion.  To  do  this,  glue  ledgers  on  the  back 
and  two  sides  on  a  level  with  the  top  of  the  cross- 
piece,  G,  Fig.  1.  The  cross-piece  itself  will  form  a 
ledger  on  the  front  side.  A  few  brads  should  be  used 
to  assist  the  glue,  but  they  must  not  be  so  long  as  to 
go  through  to  the  outside.  On  to  the  ledger  thus 
formed  all  round  the  box,  fasten  down  boards  with 
brads.  Let  these  boards,  which  may  be  S-inch  thick, 
run  from  front  to  back,  not  from  side  to  side  ;  that  is 


Fig.  1,  screw  a  piece  of  wood  from  front  to  back.  Put 
the  screws  through  from  the  outside,  and  sink  the 
heads  ;  the  moulding  will  afterwards  hide  the  holes. 
Now  make  the  drawer  carefully  and  well,  so  as  to 
insure  a  good  fit ;  for  a  drawer  that  goes  in  or  out 
in  a  spasmodic  manner  is  an  abomination  that  should 
not  be  permitted.  The  front  of  the  drawer  is  to  be 
cut  out  of  i  inch  wood,  sides  and  back  of  J  inch, 
and  bottom  of  $  inch.  As  I  described  the  construc- 
tion of  a  drawer  in  an  earlier  paper,  it  will  not  be 
necessary  to  give  any  further  details  here. 

The  outside  of  the  ottoman  is  at  present  quite 
plain,  and  will  require  some  sort  of  finish,  but  with  a 
few  strips  of  moulding  we  can  give  it  quite  a  different 
appearance.  Get  three  or  four  lengths  of  moulding 
of  section  shown,  full  size,  in  Fig.  4.  You  can  get 
any  other  pattern  that  you  prefer,  but  let  it  be  the 
same  width  and  thickness.    Glue  this  round  the  back 
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and  each  side,  mitring  the  corners,  and  round 
the  panel  J,  Fig.  1,  above  the  drawer,  also  round 
the  front  of  the  drawer  itself. 

The  next  part  that  claims  our  attention  is 
the  lid.  First  make  a  framework  of  \  inch  wood, 
2i  inches  wide,  with  mor- 
tise and  tenon  joints,  as 
shown  in  Fig.  5.  The 
greatest  difficulty  in  con- 
structing this  frame  is  to 
keep  it  out  of  winding, 
for  if  it  twists  ever  so 
slightly  the  lid  will  not 
shut  down  closely  all 
round,  and  you  will  have 
the  work  to  do  over 
again.  The  rest  of  the 
work  required  on  the  lid 
will  be  best  explained 
by  a  reference  to  Fig.  6., 
in  which  A  and  B  show 
a  section  of  the  framework 
as  far  as  it  is  at  present 
completed.  Glue  slips  of 
the  moulding  all  round  the 
top  surface  of  the  frame- 
work, mitring  the  comers, 
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fig.  2. — end  elevation.     S-'cale,  ii  inches  to  1  foot. 


double  thickness  of  material  to  be  stretched  over 
the  edges  all  round.  Having  fitted  the  boards, 
fasten  them  all  together  with  two  strips  of  J  inch 
wood,  1  j  inch  wide,  E,  Fig.  6,  one  at  A  13,  Fig.  5, 
and  one  at  a  b,  and  fasten  the  ends  of  the 
boards  to  same  with 
screws.  You  now  have 
a  loosely  fitting  panel, 
that  can  be  taken  in  and 
out  of  the  framework  ; 
cover  this  slackly  with 
canvas,  letting  it  come 
over  the  edges,  and  tack- 
ing down  underneath. 
This  cover  must  be 
tightly  stuffed  with  wool 
or  horse-hair,  taking  care 
not  to  get  the  cushion 
too  thick.  It  will  be 
easier  to  do  if  you  stuff 
it  as  you  tack  it  on,  com- 
mencing at  one  end  and 
gradually  working  up  to 
the  other.  See  that  the 
corners  are  well  and  evenly 
filled,  and  that  you  get 
the  edges  well  covered.  A 


FIG.  3. — PLAN  OF  OTTOMAN  AT  DOTTED  LINE  A  B  IN  FIG.  I.      Scale,   I?r  inches  to  I  foot. 


with  the  thick  edge  of  the  moulding  inside,  as  shown 
at  C,  c.  This  will  form  a  rebate  on  the  inside 
of  the  framework,  which  we  now  fill  in  with  strips  of 
wood,  d,  same  thickness  as  the  moulding.  These 
pieces  must  be  fitted  from  front  to  back,  in  the  same 
way  that  the  bottom  was  fitted  in,  and  for  the  same 
reason.    Let  them  fit  sufficiently  loosely  to  allow  a 


short  slip  of  wood  will  be  found  very  useful  for  the 
purpose  of  getting  the  stuffing  into  the  corners  and 
places  where  the  hand  will  not  go.  Having  got  it 
stuffed  to  your  satisfaction,  stretch  a  piece  of  good 
cretonne  over  the  canvas,  tacking  it  underneath  in  the 
same  way  that  you  did  the  canvas  ;  and  then  put  the 
panel  into  its  framework.     It  should  not  be  necessary 
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to  fasten  it  in,  as  the  double  thickness  of  canvas  and 
cretonne  over  the  edges  should  have  made  it  fit  suffi- 
ciently tight  to  keep  in  position  when  the  lid  is 
opened.  It  is  a  very  easy  matter,  when  the  cretonne 
cover  is  dirty,  to  remove  the  panel  from  the  framework 
and  change  the  cover  for  a  new  one. 

It  only  remains  now  to  put  the  feet  on,  and  the 
ottoman  is  finished.  Have  four  feet  turned,  2  inches 
deep,  and  screw  one  on  to  the  bottom  of  each  upright. 
To  do  this,  sink  a  hole  with  the  centre  bit  half  way 
through  the  foot,  and  sufficiently  large  to  admit  the 
head  of  the  screw.  For  the  remainder  of  the  distance 
make  the  hole  as  usual  to  pass  the  screw,  see  K,  Fig. 


opened  in  a  hurry  and  without  due  care,  in  order  to 
get  at  the  contents  within  as  quickly  and  with  as 
little  trouble  as  possible,  and  owing  to  the  undue 
haste  it  often  happens  that  pressure  is  exerted  on 
that  end  of  the  front  of  the  lid  to  which  the  person 
who  is  opening  the  ottoman  happens  to  be  nearer 
than  to  the  other,  and  the  consequence  is  that  the 
hinges  are  strained.  When  this  has  happened  fre- 
quently the  cover  is  thrown  out  of  place,  and  does  not 
fit  accurately,  and  it  will  be  found  necessary  to  take 
it  off  and  attach  it  to  the  receptacle  of  the  ottoman 
anew,  shifting  the  position  of  the  hinges.  All  this, 
however,  may  be  avoided  by  using  at  the  first  more 


FIG.  7.— SUPPORT  FOR 
LID. 


FIG.   4.— SECTION  OF  MOULDING. 
FULL   SIZE. 


FIG.  5. — PLAN  OF  FRAMEWORK  FOR  LID  OF  OTTOMAN.      Scale,  l\  inches  to  I  foot. 
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FIG.   6. — SECTION   OF  FRAMEWORK  OF  LID 

2.  If  preferred,  the  feet  may  very  well  be  replaced 
by  castors  ;  they  would  look  equally  well,  and  make 
the  ottoman  easier  to  move  about. 

As  the  lid  is  rather  heavy,  it  is  advisable  to  have 
some  arrangement  for  holding  it  open  when  the 
ottoman  is  in  use.  For  this  purpose  put  a  strip  of 
wood  just  inside  one  end  at  the  top,  letting  it  hinge  on 
the  screw  which  holds  it  in  position,  see  A,  Fig.  7.  To 
prop  the  lid  open,  move  the  strip  to  the  position 
shown  by  the  dotted  lines.  A  piece  of  wood,  B,  is 
glued  on  to  the  side,  to  stop  the  end  of  the  strip  when 
shut  down.  The  lid  should  be  hinged  on  with  good 
brass  butts,  and  instead  of  trusting  the  weight  of  the 
lid  to  a  pair  of  hinges  only,  it  will  be  found  to  be 
better  to  use  three  or  even  four.     Ottomans  are  often 


OF  OTTOMAN.     Scale,  1 1  inches  to  1  foot. 

than  two  hinges,  as  suggested  above.  It  is  better 
to  err  on  the  safe  side,  and  have  even  too  many 
than  too  few.  Nothing  is  lost  in  making  a  piece 
of  work  stronger  than  it  need  be,  but  much  may 
be  gained,  which  is  always  desirable. 

Here,  I  find,  I  must  end  this  paper,  and,  indeed, 
with  these  instructions  on  the  method  to  be  followed  in 
making  a  Bedroom  Ottoman,  I  must  bring  this  series 
of  articles  on  Home-made  Furniture  to  a  close.  Any 
article  of  furniture,  however,  that  is  not  included  in 
the  series,  and  on  whose  manufacture  readers  may 
desire  some  hints  and  directions,  I  will  treat  in 
separate  papers  as  may  be  required.  As  I  have  the 
Editor's  authority  for  making  this  announcement,  I 
feel  that  I  can  put  it  forth  with  perfect  safety. 
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NOTES    ON  NOVELTIES. 

By  THE  EDITOE. 

HERE  are  many  matters  of  utility  and  interest 

to  amateurs,  to  which  I 

have  been  asked  to  call 

the     attention     of     my 

readers  this  month,  and, 
as  it  generally  happens,  when  there  is 
more  to  notice  than  usual,  I  find  that 
I  am  somewhat  short  of  space,  which 
has  been  lessened  abnormally,  by  the 
introduction  of  an  Index  to  the  Contents 
of  the  Present  Volume  into  this  Part,  in 
compliance  with  the  wish  of  many 
correspondents  who  do  not  like  to  have 
its  appearance  deferred  until  the  ap- 
pearance of  the  First  Part  of  the  Xew 
Volume. 

Messrs.  Booth,  Brothers,  63,  Upper 
Stephen  Street,  Dublin,  have  requested 
me  to  call  the  attention  of  the  readers 
of  Amateur  Work  to  their  "  Im- 
proved   Circular   Saw    Machine,"    an 
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cut  to  the  depth  of  2.\  inches.  The  saw  spindle  runs 
between  steel  centres,  and,  on  one  end  of  it,  to  the  left 
in  the  illustration,  a  grooved  pulley  is  keyed,  over  which  a 
round  leather  band,  by  which  the  pulley  and  saw  are  driver*, 
passes  from  the  fly-wheel.  The  saw- 
table  is  16  inches  long,  and  Si  inches 
wide,  and  the  surface  being  machine- 
planed,  is  perfectly  true.  To  prevent 
any  possibility  of  the  saw  coming  into' 
contact  with  the  iron  of  which  the1 
table  is  made,  a  slip  of  hard  wood  is 
inserted  in  the  table,  flush  with  the 
top,  and  a  slit  is  cut  in  the  wood 
through  which  the  saw  works.  The 
construction  of  the  table,  and  the 
manner  in  which  the  slip  of  hard  wood 
is  inserted,  is  shown  in  Fig.  2,  in  sec- 
tion, A  A  being  the  iron  table,  B  E  the 
wood,  and  c  c  the  saw.  For  the 
guidance  of  the  material  to  be  sawn, 
there  is  a  parallel  fence,  9  inches  long 
and  ij  inches  deep,  having  a  lateral 
adjustment  from  the  saw,  and  readily 
adjusted   by  means  of  a  thumbscrew  in 
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FIG.    I. — BOOTH    BROTHER'S    AMATEUR'S 
CIRCULAR  SAW  MACHINE. 


FIG. 


TABLE     OF    CIRCULAR     SAW 
ACHINE. 

A,  Top  ;  B,  Wood  inserted  ;  C,  Saw. 


FIG.    3. — ELEVATING    SCREW     FOR    SAW 
TABLE  OF   CIRCULAR   SAW  MACHINE. 


FIG.  4.— IMPROVED  COMPOUND  SLIDE-REST  MANUFACTURED  AND  SUPPLIED  BY  THE  BRITANNIA  COMPANY. 


illustration  of  which,  showing  its  general  appearance,  is 
given  in  Fig.  1,  and  which  appears  to  be  well  suited  to  the 
requirements  of  amateur  woodworkers,  both  as  regards  price 
and  portability.  The  machine  is  constructed  entirely  of 
iron,  and  runs  a  circular  saw,  8  inches  in  diameter,  pro- 
jecting sufficiently  above  the  surface  of  the  saw-table  to 


front  of  the  operator,  as  shown  in  the  illustration  to  the 
left.  The  table,  furthermore,  is  hinged  to  the  trough 
casting  at  the  back,  and  is  easily  raised  or  lowered  by  th : 
long  screw  in  front,  which  is  shown  on  a  larger  sc.ile 
in  Fig.  3.  By  this  means,  more  or  less  of  the  saw  cm 
be  shown  above  the  saw-table,   at   pleasure,  an   arrange- 
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merit  which  will  be  found  useful  in  rebating  frames,  etc. 
The  fly-wheel,  or  driving-wheel,  is  2  feet  in  diameter, 
and  I J  inches  wide  on  the  face  of  the  rim,  which  is  V 
grooved  in  the  centre,  to  take  the  driving  band.  The 
machine,  as  may  be  seen  from  the  illustration,  is  carried  on 
a  pillar  of  +  section,  placed  on  a  tripod  stand,  to  which  is 
attached  the  foot  treadle  and  rod  connecting  the  foot  treadle 
with  the  crank  axle  of  the  driving  wheel.  The  machine 
measuring  from  the  floor  to  the  saw  spindle,  stands  3  feet  6 
inches  high,  and  occupies  a  floor  space  of  about  2  feet  by  1  foot 
10  inches.  It  can  be  easily  moved  from  place  to  place  as 
required,  and  is  of  sufficient  weight  to  be  used  without  being 
secured  to  the  floor,  though  the  feet  of  the  tripod  stand  are 
bored  to  receive  screws  for  this  purpose,  if  it  be  thought 
necessary  to  fix  the  machine.     The  price,  complete,  is  £6. 

The  Britannia  Company,  Colchester,  have  recently  issued 
a  new  price  list  of  the  engineers'  tools,  amateur  lathes,  etc., 
manufactured  and  supplied  by  them,  which,  amateurs  in 
want  of  a  lathe,  whether  for  turning  wood  or  metal, 
or  any  appliance  that  can  be  used  in  conjunction  with 
the  lathe,  would  do  well  to  send  for  and  consult  before 
purchasing.  The  Britannia  Company  are  constantly  called 
on  to  supply  tools  and  machinery,  to  be  used  in  Government 
factories,  and  have  so  high  a  reputation  for  the  excellence  of 
their  lathes,  slide -rests,  chucks,  fret-sawing  machines, 
shapers,  planers,  drills,  planing,  bandsaw  and  mortise 
machines,  etc.,  that  any  article  that  they  supply  may  be 
relied  on  as  being  of  the  very  best  quality  as  regards 
material,  and  of  excellence  in  make  and  finish  that  cannot 
be  surpassed.  Their  latest  production  is  a  "  New  Engineers' 
Universal  Milling  Machine,"  by  which  wheels  may  be  faced 
or  grooved  with  great  rapidity,  and  by  which  plain  surfacing 
can  be  done  up  to  14  inches  in  width  at  one  cut.  The  price 
of  this  machine,  which  has  many  advantages  over  other 
planing  machines  in  point  of  variety  of  uses,  to  which  it  can 
be  put,  as  well  as  its  more  rapid  operation— including  over- 
head motion,  and  one  mandrel  and  spanner — is  .£60.  It  is 
not  likely  that  amateurs  will  be  found  who  would  require  or 
purchase  so  costly  a  machine,  and  I  merely  refer  to  it  here  to 
show  the  character  of  the  machines  that  are  made  and  sent 
out  by  the  Britannia  Company. 

A  piece  of  machinery  and  appliance  for  the  lathe,  which 
will  commend  itself  in  a  greater  degree  to  the  amateur,  is  the 
Britannia  Company's  "  Improved  Compound  Slide-Rest," 
of  which  an  illustration  is  given  in  Fig.  4,  and  which  may 
be  seen,  with  other  machines  made  by  the  Company,  at  the 
Crystal  Palace.  I  am  not  able  to  name  the  price.  This 
slide-rest  is  made  so  that  the  bottom  slide  always  remains  at 
a  right  angle  with  the  lathe  bed,  the  rest  having  a  swivel 
arrangement  accurately  graduated  and  indexed  for  turning 
taper  or  conical  work  to  any  desired  angle.  The  bottom 
cover,  extending  full  lenglh,  excludes  turnings  and  dirt  from 
screw  and  slide.  The  materials  are  the  best  that  it  is  possible 
to  obtain.  The  screws  are  of  cast  steel,  the  nuts  of  gun 
metal,  the  handles  of  horn,  and  the  tool  box  is  of  improved 
make,-  with  hardened  steel  screws.  The  workmanship  is 
excellent,  and  on  a  par  with  the  material  used.  The  slides, 
etc.,  are  surfaced  up,  and  the  parts  being  machine  made  and 
uniform,  are  interchangeable.     A  double  spanner  is  supplied 


with  each  rest ;  and  tool  holders  with  four  bolts  and  two 
clamp  plates  are  made  for  those  who  prefer  that  pattern. 

To  amateurs  who  require  a  small  machine  for  turning 
spindles  and  other  lathe  work  introduced  into  the  orna- 
mental furniture  described  in  this  Magazine,  and  wish  to  get 
it  at  a  cheap  rate,  I  can  recommend  the  Company's  No.  6 
lathe,  which  has  a  planed  iron  bed,  18  inches  long,  and  24 
inch  centre  heads,  which  can  be  easily  blocked  up  to  4 
inches  for  wood  turning.  The  price  of  this  lathe  is  £2  15s. 
Various  appliances,  such  as  a  circular  saw,  emery  wheels, 
buffs  and  brushes  for  polishing,  can  be  supplied  with  it  at  a 
small  additional  cost.  But  better  still  for  general  ornamental 
work,  is  the  "  Combined  Lathe  and  Fret  Saw,"  which  is  a 
lathe,  drill,  fret  saw,  circular  saw,  emery  grinder,  and 
polisher,  in  one  compact  tool,  with  a  heavy  fly-wheel.  The 
total  height  of  the  machine  is  3  feet  10  inches,  and  the  fret 
saw  will  take  15  inches  under  the  arm.  The  price,  com- 
plete, with  horizontal  drill,  six  saws,  oil-can,  spanner,  and 
turnscrew,  is  ,£5  5s.  As  it  stands,  it  is  a  veritable  mnltum 
in  parvo,  but  it  is  much  more  so  when  we  take  into  account 
the  useful  attachments  that  can  be  supplied  with  it  at  trifling 
cost.  The  attachments  include  a  circular  saw,  4s.  ;  an 
emery  wheel  for  grinding  steel,  stones,  shells,  etc.,  4s.  ; 
buff  wheels  for  polishing  the  same,  2s.  each,  fine  or  coarse  ; 
mandrel  with  screw  collars  for  holding  saw  or  wheels,  6s. ; 
platform,  with  guide  for  circular  saw,  10s.  6d.  ;  and  a  ver- 
tical drill  spindle  with  mitie-gear  wheels  to  fit  in  place  of 
the  fret  saw  spindle,  with  three  drills  for  metal,  12s.  6d. 
With  such  a  machine  as  this,  an  amateur  may  do  his  lathe 
work,  fret  sawing,  stone  and  shell  cutting,  and  polishing, 
grinding,  drilling,  and  all  kinds  of  work  for  which  the  cir- 
cular saw  may  be  brought  into  operation. 

I  have  received  from  Mr.  Thomas  Fletcher,  Thynne 
Street,  Warrington,  a  large  chart,  measuring  3  feet  8  inches, 
by  2  feet  6  inches,  mounted  on  varnished  slips  of  wood, 
exhibiting  at  a  glance  patterns  of  the  various  gas  cookers, 
incandescent  fires,  burners,  laboratory  furnaces,  blowpipes, 
etc.,  designed,  patented,  and  manufactured  by  him,  and 
selected  from  his  current  lists  for  July,  1884.  The  chart 
contains  125  illustrations,  and  in  most  cases  the  prices  of 
the  articles  illustrated  are  slated.  To  anyone  wishing  to 
purchase  a  good  gas  cooking  stove,  an  instantaneous  water- 
heater  for  a  bath-room,  a  clothes  dryer,  or  any  of  the  articles 
mentioned  above,  this  chart  would  prove  most  helpful  in 
showing  him  what  would  be  most  suitable  for  his  purpose. 

A  novelty  just  introduced  by  Mr.  Fletcher  is  his  "  Patent 
India  Rubber  Gas-Light  Tubing,"  which  is  perfectly  im- 
pervious to  gas  and  free  from  smell  under  all  conditions.  In 
his  letter  to  me,  with  a  specimen  of  the  new  tubing,  Mr. 
Fletcher  says: — "An  elastic  rubber  tubing,  perfectly  gas- 
tight  and  free  from  smell,  has  been  urgently  needed  for 
many  years — in  (act,  the  impossibility  of  making  satisfactory 
connection  for  gas  apparatus  which  requires  to  be  movable, 
has  rendered  the  use  of  gas  as  a  fuel  in  many  cases  a  most 
objectionable  nuisance.  The  tubing  which  I  have  recently 
patented,  and  of  which  I  enclose  a  small  sample,  is  made  of 
two  layers  of  rubber,  with  pure  soft  tinfoil  vulcanized  be- 
tween. It  is  perfectly  and  permanently  gas-tight,  and  free 
1  from  smell  under  all  circumstances,  whilst  it  retains  for  all 
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purposes  "the  flexibility  and  elasticity  of  an  ordinary  rubber 
tube.  The  braided  or  cloth-cornered  tube,  which  has  been 
made  with  the  intention  of  filling  this  want,  has  never  come 
into  general  use,  owing  to  the  very  small  quantity  of  gas  it 
will  pass,  rendering  it  almost  useless  for  anything  except 
small  lighting  burners,  and  also  that  special  brass  connec- 
tions and  screws  have  to  be  fitted  to  every  burner  and  both 
ends  of  every  length  of  tube.  Both  these  serious  faults  are 
done  away  with.  I  have  been  experimenting  in  this  matter 
for  many  years,  and  the  result  now  obtained  fills  a  most 
urgent  want  which  every  maker  and  user  of  gas  apparatus 
must  feel  almost  daily.  Irrespective  of  the  known  fact 
that  extremely  thin  layers  of  rolled  or  beaten  tin  are  per- 
fectly gas-tight,  this  tube  has  been  thoroughly  tested  for 
months  under  continuous  heavy  pressure  of  gas. "  I  can 
bear  testimony  to  the  perfect  structure  and  flexibility  of  the 
simple  sent,  which  is  f  inch  bore  within,  and  |  inch  in  enti;e 
diameter.  The  tubing  is  supplied  in  lengths  of  2,  3,  4,  and 
6  feet,  at  is.  3d.  per  foot  for  5  inch  bore,  and  Is.  9d.  per 
foot  for  A  inch  bore,  in  which  two  sizes  it  is  made. 

Messrs.  Cassell  &  Company,  Limited,  La  Belle  Sam-nte 
Yard,  Ludgate  Hill,  E.  C,  have  recently  published  a  most 
useful  and  handy  volume,  entitled  "  Photography  for  Ama- 
teurs," by  T.  C.  Hepworth,  Lecturer  to  the  late  Royal 
Polytechnic  Institution.  The  book,  which  is  6  inches  by 
4  inches,  in  paper  covers,  contains  160  pages  and  many 
advertisements,  which  ought  to  be  within  the  reach  of  every 
amateur  photographer,  and  is  sold  at  is.  sewed,  and  is.  £d. 
bound  in  cloth.  The  prominent  feature  of  this  manual, 
which  ought  to  render  it  especially  acceptable  to  amateurs, 
is  the  avoidance  of  all  technicalities  by  the  author,  so  that 
no  one,  however  unlearned  he  may  be,  can  fail  to  under- 
stand the  meaning  of  everything  he  says  and  every  process 
that  he  describes.  Everything  that  is  necessary  to  know 
with  reference  to  photography,  especially  the  gelatine  pro- 
cess, is  touched  on,  and  there  are  chapters  on  the  production 
of  transparencies  for  lantern  slides,  making  enlargements, 
and  faults  and  their  remedies,  which  put  the  amateur  in 
possession  of  many  desirable  hints  and  wrinkles. 

"The  Safe  Use  of  Steam,  containing  Rules  for  the 
Guidance  of  Unprofessional  Steam  Users,"  by  an  Engineer, 
and  published  at  6d.  by  Messrs.  Crosby  Lockwood  &  Co., 
7,  Stationers'  Hall  Court,  LudgaU  Hill,E.C,  is  a  brochure 
of  48  pages,  which  has  now  reached  the  fifth  edition.  It 
often  happens  that  in  the  use  of  steam  power  persons  are 
put  in  charge  of  boilers  and  engines  who  do  not  know  how 
to  exercise  proper  control  over  them,  and  who,  in  addition 
to  being  ignorant,  are  frequently  most  inattentive  to  the 
duties  they  are  supposed  to  perform.  The  writer,  therefore, 
seeks  to  add  to  the  safeguards  which  are  usually  resorted  to 
in  order  to  prevent  accidents,  "  by  giving  to  the  steam-user 
himself  such  a  knowledge  of  the  safe  and  economical  work- 
ing of  steam-boilers  as  will  be  his  best  insurance  against  the 
ignorance  of  those  whom  he  may  employ." 

Harger  Brothers,  Sel.'le,  Yorkshire,  send  some  sheets  of 
miniature  designs,  exhibiting  some  of  the  most  recent  pat- 
terns issued  by  Adams  and  Bishop,  and  some  of  their  own 
copyright  designs,  arranged  for  cutting  in  sections.  Full- 
sized   patterns  of  some  of  these  have  been  also  sent. 


Adams  and  Bishop's  designs,  the  most  simple,  and,  to  my 
mind,  the  most  attractive,  are  the  Wall  Cabinet  (605), 
2s.  6d. ;  and  the  Cigar  and  Tobacco  Service  (608),  2s.  6d. 
Of  Harger  Brothers'  copyright  designs,  I  prefer  the  Canter- 
bury (374),  is.  3d.,  which  would  be  all  the  stronger  if  sides 
were  added  to  it,  or,  at  all  events,  a  connecting  rail  on  each 
side,  to  support  the  ends  and  divisions,  and  render  the  whole 
structure  tolerably  firm  and  stable.  The  Hanging  Shelves 
(381)  6d.,  are  good  and  novel.  Much  ingenuity  is  exhibited 
in  the  construction  of  one  of  the  full-sized  designs,  which 
has  no  price  or  number  attached.  It  is  a  clever  combina- 
tion, in  two  parts,  attached  by  hinges,  forming  a  hanging 
ornament  when  flat,  or  a  reading-desk  or  easel  when  folded. 
Spaces  for  a  small  mirror,  two  oval  frames  for  photographs, 
and  a  third  oval,  with  the  length  put  horizontally,  for  a 
view,  are  interspersed  among  the  ornamental  work. 

Mr.  J.  W.  King,  16,  St.  Johns  Square,  Clerhen-well, 
London,  E.C.,  is  a  very  useful  man  to  know,  as  any  amateur 
will  find  who  makes  his  acquaintance.  He  is  a  wholesale 
jeweller  and  electro-metallurgist,  for  proficiency  in  which  art 
he  holds  a  certificate  from  City  and  Guilds  of  London  Institute. 
He  deals  in  jewellers'  materials,  stones,  and  pastes,  matches 
ear-rings  in  gold  and  silver  to  any  pattern  ;  and  makes 
brooches  to  match  ear-rings,  and  vice  versa.  Further,  he 
does  anything  in  the  way  of  mounting  and  repairing  jewel- 
lery, and  gilding  and  plating.  Mr.  King  has  sent  me  two 
specimens  of  his  skill  as  an  electro-metallurgist,  and  has 
asked  me  to  notice  them  in  this  Part  of  the  Magazine,  if  I 
think  them  worth  noticing,  which  I  decidedly  do.  Both  are 
copies  of  plaster  casts  in  low  relief ;  one  being  a  group  of 
children  at  play,  one  of  whom  is  mounted  on  a  goat ;  and 
the  other  a  reproduction  of  Raflaelle's  cartoon  of  "  Paul 
Preaching  at  Athens,"  from  a  basso-relievo  by  F.  Henning. 
Both  are  mounted  in  frames  covered  with  plush.  The  first 
subject  measures  3f  inches  by  2|  inches,  in  a  frame  7  inches 
by  6  inches ;  the  second  measures  8A  inches  by  64  inches,  in 
a  frame  11}  inches  by  io|  inches.  The  latter  forms  one  of 
a  set  of  eight,  the  cost  of  which,  I  am  told  by  Mr.  King, 
would  be  £4.  Both  are  evidently  obtained  by  making  a 
deposit  of  metal  on  a  plaster  cast.  The  larger  of  the  two 
specimens  before  me  is  in  copper  ;  the  smaller  one  is  gilt. 
Mr.  King  can  undertake  to  reproduce  the  work  of  any  ama- 
teur, whether  in  clay,  plaster,  or  wood-carving  in  either 
plaster,  copper,  or  silver  ;  and  he  can  copy  any  metal  or 
works  of  art  in  the  above  materials.  He  is  also  prepared  to 
give  lessons  in  electrotyping,  gilding,  plating,  or  casting  in 
plaster  ;  and  he  has  a  large  and  varied  collection  of  medal- 
lions, etc.,  of  which  he  can  supply  copies  at  a  cheap  rate  for 
amateurs  to  practise  upon.  Electro-metallurgy  is  an  art 
which  may  be  made  available  in  many  ways  for  decorative 
purposes,  and  replicas  of  many  well-known  works  of  art 
may  be  produced  by  this  means  for  the  adornment  of  our 
homes.  For  example,  Flaxman's  famous  shield  may  be 
copied  without  difficulty  in  this  manner,  and  the  sideboard 
may  be  graced  with  facsimiles  of  many  a  chefdauvre  of  the 
metal-worker's  art,  which,  as  far  as  form  and  appearance 
go,  will  be  distinguished  with  difficulty  from  the  originals, 
and  perhaps  only  found  to  be  counterfeit  presentments  of 
them  when  they  are  handled. 
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(The  Editor  reserves  to  himself  the  right  of  re- 
fusing a  reply  to  any  question  that  may  be  frivolous 
or  inappropriate,  or  devoid  of  general  Interest. 
Correspondents  are  requested  to  bear  in  mind  that 
their  queries  will  be  answered  only  in  the  pageB  of 
the  Magazine,  the  information  sought  being  sup- 
plied  for  the  benefit  of  Its  readers  generally  as  well 
as  for  those  who  have  a  special  Interest  In  obtaining 
It.    In  no  case  can  any  reply  be  sent  by  post.] 

Wheat  Mill. 

***  Many  of  my  readers  will  doubtless 
liave  noticed  my  reply  to  C.  W.  (Motherwell) 
in  page  491  of  this  Volume,  under  this 
heading.  It  elicited  the  following-  letter 
from  the  person  who  undertook  to  write  on 
the  subject : — 

"I  notice  your  reply  to  a  correspondent  in 
page  491  {An  gust  J  respecting  a  '  Wheat  Mill.' 
I  see  I  have  not  -written  to  say  why  I  did  not 
go  on  with  the  articles.  I  have  two  friends  in 
the  trade,  and  wished  them  to  supply  the  cast- 
ings. They  would  not  do  so;  and,  besidesthis, 
they  begged  of  me  not  to  write  the  articles  in 
question,  and  I  have  not  done  so,  simply  on 
account  of  the  friendship  existing  between  ns." 

Instead  of  replying  privately  to  the  above 
letter,  I  produce  it  here,  that  it  may  show 
the  reason  why  the  promised  papers  have 
not  appeared,  and  that  my  readers  may  have 
before  them  one  of  the  many  instances  in 
which  persons  have  undertaken  to  write 
articles,  and  have  then  coolly  and  delibe- 
rately broken  the  promises  they  have  made. 
With  regard  to  the  writer  of  the  letter,  it 
is  a  matter  of  indifference  to  me  whether 
or  not  he  carries  out  the  work  that  he  him- 
self proposed  to  do,  because  I  have  others 
on  my  staff  who  can  and  will  do  it;  and, 
moreover,  know  many  who  will  supply  the 
necessary  castings  as  soon  as  the  models 
are  ready.  Therefore,  the  writer's  com- 
plaisance towards  his  "two  friends"  will 
utterly  fail  to  be  of  the  slightest  use  to 
them,  but  rather  the  contrary.  I  wonder 
if  he  has  ever  read  "  The  Psalms  of  David." 
At  all  events,  I  will  commend  to  his  serious 
attention  and  consideration  Psalm  xv.  5,  in 
what  is  commonly  called  "  The  Prayer 
Book  Version."  It  runs  thus  :  "  He  that 
sweareth  unto  his  neighbour,  and  disap- 
pointeth  him  not :  though  it  were  to  his 
own  hindrance."  I  venture  to  think  it 
bears  in  no  slight  degree  on  the  matter 
under  consideration. 

Cutting  and  Polishing  Pebbles. 

*»•  Kindly  refer,  my  readers,  to  page  311 
of  this  Volume  to  a  paragraph  under  this 
heading.  R.  W.  F.  (A"etccostlo-on*Tyn*>) 
wished  for  the  address  of  a  lapidary  who, 
according  to  J.  N.,  cuts  and  polishes  pebbles 
at  3d.  per  square  inch.  An  appeal  for  the 
information  was  made  by  me  to  J.  N.,  who 
sent  the  address  required,  with  letters  from 
himself  and  the  lapidary.  As  soon  as  I 
received  these  I  forwarded  them  to  R.  W. 
F.,  with  a  request  that  he  would  read  them 
and  return  them,  as  others  might  wish  for 
the  lapidary's  address.  R.  W.  F.,  however, 
having  got  all  he  wanted,  took  scrupulous 
care  not  to  do  as  he  was  asked,  and  I  must 
therefore  ask  J.  N.,  if  this  meets  his  eye, 
to  Bend  me  the  address  of  the  lapidary  once 
more,  and  request  R.  W.  F.  to  return  the 
letters  sent  to  him,  which,  I  am  inclined  to 
think,  are  my  property,  and  not  his. 
A.  N.  (Uckjield).— The  above  remarks  will 


show  why  you  have  not  yet  had  the  address 
you  ask  for.  As  soon  as  I  hear  again  from 
J.  N.,  or— forlorn  hope!— from  R.  W.  F., 
you  shall  have  the  information  you  require. 
Staining  Agates. 
A.  N.  writes:— "I  see  it  is  stated  in 
Amateur  Work,  page  244,  that  agates  and 
flints  cannot  be  stained.  This  is  wrong,  for 
I  have  myself  stained  a  bit  of  English  flint 
which  was  veined  with  concentric  layers 
varying  slightly  in  colour.  The  process  is 
very  simple.  Let  the  stone  lay  for  some 
diys  in  olive  oil  (honey,  it  is  said,  will 
answer  the  same  purpose),  and  then  place  it 
ia  strong  sulphuric  acid,  and  let  it  remain 
there  for  some  days.  It  will  then  be  found 
that  some  of  the  rings  have  become,  more 
or  less,  dark  brown  or  black.  The  cause  of 
this  is  that  some  of  the  veins  are  in  some 
degree  porous ;  the  oil  fills  these  pores,  and 
is  then  carbonized  by  the  acid.  The  beads 
and  other  objects  with  very  marked  con- 
trasts in  black  and  white  are,  I  believe, 
every  one  of  them  stained.  The  pretty  blue 
cups,  bones,  etc.,  which  are  so  common,  are, 
I  believe,  stained  by  means  of  coal-tar. 
They  are  chiefly  made  at  Idal,  near  Kreuz- 
nach,  where  the  industry  of  cutting  aud 
polishing  agates,  etc.,  is  carried  on  on  a 
very  large  scale.  The  larger  and  finer 
pebbles  come  from  Uruguay.  The  colour  of 
agates  can  also  be  changed  by  long  applica- 
tion of  moderate  heat;  the  fine  colours 
seen  in  the  agates  brought  from  Cambay 
(India)  are  said  to  be  thus  produced." 
Chocolate  Colour  Bronzing. 
W  .J  .S.[PentonviUe). — As  most  trades  have 
sacret  methods  for  producing  certain  ap- 
pearances on  their  finished  goods,  I  cannot 
guarantee  the  following  to  be  the  same  as 
that  employed  in  finishing  chandeliers  and 
gas-fittings,  but  can  offer  it  as  a  method  for 
producing  chocolate  bronze  effects  on  the 
surface  of  such  goods.  The  body  pigment 
may  be  made  up  of  whitelead  ground  in 
varnish,  thinned  with  turpentine,  and  tinted 
with  a  mixture  of  Spanish  brown,  Venetian 
red,  and  vegetable  black.  The  proportions 
of  these  pigments  must  be  regulated  by 
trial  and  taste,  the  red  predominating  if  a 
bright  chocolate  is  required,  or  the  black  if 
a  dull  deep  tint  is  desired.  This  must  be 
put  on  a  surface  free  from  grease,  oil,  dust, 
dirt,  rust,  or  patches  of  old  paint.  When 
dry,  go  over  the  surface  lightly  with  a  coat 
of  gold  size,  and,  before  this  is  dry  [i.e., 
when  just  "tacky"),  dust  on  the  bronze 
powder  with  a  pad  of  cotton  wool  evenly 
all  over  the  surface,  and  cover  the  article  to 
protect  it  from  dust.  When  the  gold 
size  is  quite  dry  (which  it  will  probably  be 
in  the  course  of  twelve  hours),  lightly  dust 
the  article  with  a  small  feather  broom  to 
remove  loose  particles  of  bronze  powder, 
and  coat  the  whole  with  varnish.  White 
hard  spirit  varnish  will  do  for  wood,  but 
copal  should  be  used  for  metal,  and  this 
should  be  afterwards  heated  in  the  oven  of 
a  stove  to  a  temperature  not  exceeding 
300°  Fahr-,  to  bake  the  coat  on  firm  and 
smooth.  Bronze  powders  can  be  purchased 
from  oil  and  colour  stores,  of  amuch better 
quality  and  at  a  cheaper  rate  than  one  can 
make  them  at  home;  and  the  same  remark 
applies  to  small  quantities  of  mixed  colours, 
such  as  will  be  wanted  to  chocolate-bronze 


ajfew  fittings.  The  intelligent  managers 
and  assistants  at  such  stores  will  also,  as  a 
rule,  advise  in  the  choice  and  mixture  of 
the  pigments  if  consulted  and  told  the 
effects  desired  to  be  obtained. — [G.  E.] 
The  "  Combination  "  Saw  Stand. 
Olla  Podrida  writes:—"  With  reference 
to  page  470, 1  should  like  to  ask  J.  Graham 
a  few  questions  :  (1)  Will  he  kindly  prove 
to  me  that  by  simply  drawing  *  two  straight 
lines '  across  the  face  of  a  '  regularly 
formed '  circular  forging,  the  centre  may 
be  found  in  the  intersection  ?  It  is  so  new 
to  me— this  procedure  is— that  I  should 
like  to  hear  some  further  explanation 
before  I  pitch  Euclid  overboard.  (2)  The 
second  method  is  quite  familiar,  but 
wouldn't  four  arcs,  or  even  the  mention  of 
three,  be  less  coufusing  to  the  '  amateur  ?  * 

(3)  I  also  want  proof  that  a  better  hole  can 
be  obtained  by  drilling  '  half  from  one  side 
and  half  from  the  other,'  than  by  drilling 
right  through  at  once.  I  must  confess  that  I 
have  always  followed  the  latter  course  when 
I  wanted  a  good  hole,  and  often,  thinking  to 
obtain  further  exactness,  I  have  even  gone 
to  the  extravagance  of  sending  a  rose-bit 
or  broach  after  the  drill.  If  the  hole  ia 
drilled  as  described  by  J.  G.,  I  can  well 
understand  the  needful  caution  against 
*  chips    and    shavings '    being    left    in    it. 

(4)  Why  should  'one '  side  only  be  faced  at 
a  time,  and  the  collar  *  reversed '  to  do  the 
other?  My  experience  has  been  that  the 
more  work  you  could  execute  at  one  setting 
the  better  the  job.  If  not  then,  alas!  I 
must  hang  my  tools  on  the  willow.unless  it  is 
that  this  procedure  has  some  hidden  con- 
nection with  the  hermaphrodite  hole." 

"Every  Man  His  Own  Mechanic." 

W.  W.  (Norwich).— (1)  There  are  thirteen 
parts  of  "  Every  Man  His  Own  Mechanic," 
which  can  be  purchased  singly  at  6d.  each. 
(2)  Donald  Bede  will  give  papers  on  the 
subjects  mentioned  when  I  can  find  room 
for  ihem.  (3)  I  suppose  the  Venetian  blind 
makers  at  Norwich  would  not  know  what 
you  meant  when  you  asked  for  a  Venetian 
blind  pulley.  There  are  none  po  deaf  as 
those  who  will  not  hear.  Write  to  Mr. 
Clementson, Trimdon  Street,  West  Hartlepool, 
and  he  will  supply  you  with  anything  you 
require  in  connection  with  Venetian  blinds. 
Polish  for  Ivory  Keys,  etc. 

A  Touth  sends  the  following,  which  he 
has  proved  to  be  a  good  recipe  for  cleaning 
and  polishing  old  ivory  keys  of  musical 
instruments :  Place  a  piece  of  Oakey's 
No.  0  glass-paper  over  a  flat  cork  rubber, 
or  flat  piece  of  wood,  and  rub  the  ivories 
until  they  are  white  and  smooth.  Then 
polish  with  a  little  whiting  and  water,  using 
a  woollen  rubber,  and  a  bright  polish  will 
be  obtained.  [The  recipe  as  above  will  be 
found  to  answer  very  well. — M.  W.] 
Foreign  Hardwood  Merchants. 

Egroeg. — Here  are  the  addresses  of  two 
foreign  hardwood  merchants,  whose  an- 
nouncements have  appeared  in  the  adver- 
tising pages  of  Amateur  Wobk  :  (1)  Short 
Brothers,  256,  Old  Street,  St.  Lake's,  London. 
(2)  George  Pottier,  115,  Bethnal  Green  Road, 
London,  E.  Both  of  them  supply  ziricotti 
wood,  and  will  send  you  a  list  of  the 
woods  they  sell,  on  receipt  of  a  penny  stamp 
for  postage. 
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Self-Centring  Ameriean  Chucks. 

Messes.  Charles  Churchill  and  Co, 
(21.  Cross  Street,  Finsbury,  E.C.)  write:— 
"  In  page  476  your  writer  on  *  Lathe- 
Building-  for  Amateurs '  goes  on  to  describe 
a  bell-chuck,  a  very  primitive  affair,  and 
one  in  which  it  is  simply  impossible  to  chuck 
a  piece  of  work  true.  These  chucks  are 
very  servicable  to  amateurs,  and  we  have 
nothing  to  say  against  them,  but  why  should 
he  insert  the  statement  that  *  the  self- 
centring  American  ones,  with  some  few 
exceptions,  are  not  reliable.'  Every  me- 
chanic, and  most  amateurs  know  this  to  be 
coutrary  to  the  fact,  and  he  simply  misleads 
sjme  humble  amateur  who  is  not  up  in 
chucks.  The  very  large  and  increasing  sale 
of  American  chucks  proves  they  are,  as  a 
rule,  most  exact  and  reliable."  [Messrs. 
Churchill  and  Co.'s  letter  was  sent  to  Mr. 
Lnkin,  who  replies  as  follows  : — "  A  discus- 
sion recently  held  upon  this  matter  in  the 
*  English  Mechanic  '  resulted  in  the  almost 
unanimous  decision  that  the  American 
scroll  chuck  could  not  be  fairly  relied  on  as 
self-centring  with  accuracy ;  that  a  large 
number — notably  the  lever  ones — did  not 
hold  the  work  securely,  but,  that  setting 
aside  these  |defects,  they  are  exceedingly 
convenient,  especially  for  amateur  work. 
One  notable  lathemaker  says  that  his  men 
won't  use  them,  but  throw  them  under  the 
lathe  bench.  A  4-inch  lever  by  D.  E. 
"Whiton,  Connecticut,  in  my  own  possession, 
frequently — very  frequently — lets  go  the 
work ;  and  several  gentlemen  to  whom  I 
wrote  give  similar  reports.  The  geared,  or 
key  chucks,  are  more  secure,  but  dearer. 
The  question  is  not  as  to  their  general  con- 
venience, about  which  there  is  no  doubt 
whatever,  but  about  grip  and  accurate  self- 
centring.  An  amateur  can  make  the  old 
bell  chuck,  but  not  a  scroll ;  and  the  former 
is  very  extensively  used,  and  will  continue 
to  be  so."l 

Organ  Building. 

"E.  J.  M.  (Bedford  Park).— As  the  wind 
trunk  is  either  at  the  back  or  at  the  extreme 
•end  of  the  sound-board,  it  cannot  inter- 
fere in  any  way  with  the  manual  action, 
whether  that  be  either  above  or  below  the 
feey-board.  Your  specification  will  give 
you  a  very  fair  instrument.  The  width  of 
the  lips  is,  of  course,  the  same  as  the  width 
of  the  mouth,  except  in  circular  upper  lips, 
and  the  dimensions  or  proportions  of  these 
are  given  in  the  articles  on  "Organ 
Building."— [M.  W.] 

E.  W.  P.  ( Winchester). — As  soon  as  I  can 
Bpare  time  to  make  the  requisite  sketches, 
your  desire  for  information  as  to  the  con- 
struction of  composition  pedal  movements 
aball  be  gratified.— [M.  W.] 

E.  B.  (Crook),— A  light  Ganibi  or  a 
Keraulophon  would  be  suitable  for  the 
additional  stop  which  you  require,  and  can 
be  made  of  paper.  Metal  or  wood  pipes  can 
be  purchased  of  most  organ  builders.  I 
may  mention  Mr.  J.  Dresser,  of  Birming- 
ham,  and  Mr.  Willis,  of  Minorien,  London, 
a3  respectable  tradesmen,  from  whom  you 
can  obtain  every  requisite  for  organ 
building.— [M.  W.] 

A.  Ij.  (Wimbledon). — The  keys,  as  before 
stated  in  these  columns,  may  be  any  length 
■which  is  most  convenient  for  the  instru- 


ment. The  backfalls  will  answer  if  made 
8  inches  Ions',  as  you  suggest,  and  would 
answer  equally  as  well  if  they  were  twice* 
or  only  half,  that  length,  if  centred,  as 
shown  in  my  sketches.  The  pallets  should 
open  about  £  inch  at  the  front.  The  bel- 
lows should  work  within,  and  clear  of  the 
rails  of  the  building  frame.— [M.  W.] 

J.  Y.  (Glasgow). — Th^wholeof  the  stops 
mentioned  in  your  le~  er  can  be  made  of 
paper.  The  specimens  of  paper  which  you 
enclose  are  suitable  for  the  pipes  suggested, 
but  it  would  be  better  if  that  for  the  large 
pipes  had  one  smooth  surface,  as  it  is  requi- 
site that  the  inner  surface  of  the  pipes 
should  be  as  smooth  as  possible.— [M.  "W.] 

F.  W.  J.  K.  (Tipperah,  Bengal) .—There  is 
a  machine  for  blowing  organs  which  is 
constructed  to  work  by  means  of  a  falling 
weight,  similar  to  the  old  Dutch  clocks ; 
the  weight  being  wound  up  by  a  winch.  I 
have  a  sketch  of  such  a  machine  m  one  of 
my  books,  and  as  soon  as  I  have  time  to 
spare  will  copy  it  for  the  benefit  of  yourself 
and  other  subscribers  to  "  Ours."— [M.  W.] 
Casting  Hand  from  Nature. 

J.  C.  (Leeds)  wishes  to  cast  a  hand  from 
nature,  in  an  upright  position,  to  hold  a 
glass  for  flowers.  Let  him  rub  the  hand 
lightly  over  with  oil  or  soap,  and  twist 
drapery — say  a  towel — round  the  wrist,  to 
form,  when  cast  and  trimmed,  a  foot  to  his 
vase.  Let  the  glass  be  grasped  by  the  hand 
in  the  desired  position,  and  let  the  little 
cavities  within  the  hand  and  under  such 
fingers  as  are  doubled  down  be  packed  with 
well-soaped  cotton-wool.  The  hand  should 
then  be  laid  down — the  position  of  the 
fingers  as  regards  the  glass  being  kept  un- 
changed—and a  cloth  packed  round  it  so  as 
to  leave  no  more  exposed  than  one  piece  of 
mould  will  leave  with  ease.  The  whole  of 
the  back  may  readily  be  moulded  in  one 
piece.  Mould  this;  then  turn  the  hand- 
without  altering  the  position  of  the  fingers 
—and  soap  the  edges  of  the  mould.  It  will 
now  be  seen  whether  the  whole  of  the  front 
will  "leave"  in  a  single  mould.  If  it  will 
not,  make  a  third  seam  running  up  the 
thumb;  but  with  judicious  packing,  and 
some  easing  with  the  spatula,  if  need  be ; 
when  the  fingers  come  to  be  drawn  out  of 
the  mould,  there  is  no  reason  why  such  an 
object  should  not  be  moulded  in  two  pieces 
only.  After  casting,  a  little  undercutting, 
where  the  packing  has  been,  beneath  the 
fingers,  etc.,  will  be  needed.  If  more  than 
one  copy  of  the  hand  is  required,  a  piece- 
mould  will  have  to  be  made  from  the  first 
cast.  J.  C.  will  find  his  chief  difficulty  iu 
keeping  the  hand  of  ois  living  model  per- 
fectly still  for  the  length  of  time  which  a 
novice  will  spend  ou  the  operation.  If  he 
is  not  accustomed  to  casting  from  nature, 
he  need  not  be  surprised  if  his  first  attempt 
should  prove  a  failure.  He  is  advised  to 
refer  to  our  articles  on ' '  Casting  in  Plaster," 
and  on  "  Gilding,"  before  proceeding  to 
work.— [M.  M.l 

Concertina  Tuning. 

G.  F.  (Burton  on  Trent).— Your  letter  was 
sent  to  the  writer  of  the  article  on  "Con- 
certina and  Melodeon  Tuning ' '  with  request 
for  reply,  but  was  returned  through  the 
Dead  Letter  Office.  I  will  see  what  can  be 
done  for  you  in  another  quarter. 


Good  Copying  Ink. 

Loco  (Sohagpur)  writes  :  —  "A  good 
copying  ink  can  be  made  of  aniline  colours 
as  follows  :— Take  a  lump  of  aniline  colour, 
either  violet  or  red,  about  the  size  of  the 
top  of  your  thumb,  and  put  it  in  a  brandy 
bottle,  and  pour  hot  water  on  it.  The  ink 
is  complete,  aud  will  cost  about  3d.  The 
ink  I  am  writing  with  has  been  made  in  this 
way.  This  ink  will  last  longer  than  the 
patent  inks,  and  will  copy  quite  as  well." 
[To  judge  from  the  appearance  of  Loco's 
letter  the  ink  must  be  excellent.— Ed.] 

American  Reed  Organs. 

Amicus. — I  hope  to  satisfy  your  wish  for 
full  instructions  for  constructing  American 
reed  organs,  but  it  is  not  possible  for  me  to 
say  when  papers  ou  this  subject  will  appear, 
for  I  have  so  many  on  my  list  that  demand 
treatment.  I  am  glad  that  you  express  so 
highly  favourable  an  opinion  of  the  papers 
on  "  Organ  Building  for  Amateurs,"  by  Mr. 
Mark  "Wicks.  I  have  no  doubt  he  will  tell 
you  more  about  the  "  Kegellade"  system  of 
wind-chests,  especially  if  yon  will  specify 
any  particular  points  connected  with  this 
system  on  which  you  require  information. 
I  ouly  acknowledge  the  receipt  of  your 
second  letter  on  this  subject,  as  you  do 
not  expect  me  to  publish  it.  Your  scheme 
for  pipe  organ  wind-chest  shall  be  submitted 
to  Mr.  Wicks  when  it  reaches  niff. 
French  Polishing. 

C.  B.  (.Northampton).— Your  queries  ou 
this  subject  are  fully  answered  in  the  reply 
given  to  Amateur  Cabinetmaker  in  page 
546,  column  2,  but  if  there  is  anything 
further  in  refereuce  to  this  matter  that  you 
do  not  fully  understand,  the  writer  of  the 
reply  in  question  will  endeavour  to  remove 
your  difficulty,  if  you  will  write  again  and 
point  it  out. 

T.  P.  C  [Clapham).— I  will  forward  your 
letter  to  the  author  of  the  papers  on  this 
subject,  with  a  request  to  answer  it  direct 
if  he  is  inclined  to  give  you  lessons  in  the 
art. 

Dry  Plate  Change  Box, 

J.  S.  M.  D.— See  pages  542  and  549  in  this 
Volume  of  Amateur  Wohk. 

Iron  Last,  with  Stand,  etc. 

E.U.  (Haivkhitrst).— If  the  grindery  shops 
at  Tunbridge  Wells  do  not  keep  the  above- 
named  article,  they  cannot  be  up  to  much. 
You  might  write  for  information  on  the 
subject  to  Mr.  Elworthy,  3a,  Shoe  Lane, 
Fleet  Street,  London,  E.C,  who  keeps  all 
kinds  of  tools  and  appliances  used  in  boot 
and  shoemaking,  and  who,  I  think,  will 
furnish  yon  with  prices  if  you  write  to  him, 
and  state  your  requirements. 

Chemicals— Fishing  Rods. 

J.  P.  D.  (New  Quay).— (1)  For  bisulphu- 
rate  of  carbon,  write  to  Messrs.  Townson 
and  Mercer,  89,  Bishopsgate  StreA  Within; 
and  (2)  for  white  gutta  percha  try  Mr.  A. 
Bugden,  40,  King  William  Street,  London, 
E.C.  (3)  Papers  on  the  making  of  fishing 
tackle,  including  fishing-rods,  will  be  com- 
menced in  Vol.  IV. 

Spots  on  Leather  Binding. 

E.  U.  (Hawkhur$t).—'Look  at  page  493, 
Vol.  III.,  and  you  will  see  that  a  reply  was 
given  to  your  query  on  this  subject. 
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The  Ciystal  Palace. 
W.  F.  W.  (Roxton)  writes  :— "  I  wish  to 
avail     myself     of    your      Correspondence 
Column   for  information.     The   following 
questions  may    be  '  inappropriate,'  and  if 
they  are,  you  might  give  me  an  answer  in 
the    column   headed :    '  Replies  Devoid  of 
General    Interest.'     These  are    the    quer- 
tions  :  (1)  What  is  the  length,  the  width, 
and  the  height  of  the  Crystal  Palace  ?     (2) 
When  was  the  Crystal  Palace  opened  ?  Give 
me  the  day  if  possible.    Trusting  you  will 
answer   an    old   and   a    regular    contribu- 
tor."     [I  am  sorry  to  throw  cold  water 
on   the    thirst    for    knowledge    displayed 
in    the    queries    propounded   by    An    Old 
and    Regular    Subscriber,  but  I    give   his 
letter  in  extenso  as  a  specimen  of  questions 
that  I  am  sometimes   asked,  and  which  I 
decline  to  answer,  as  being-  utterly  inap- 
propriate   and    irrelevant     to     Amateur 
Work.     Residing  as  he  does  at  Hoxton, 
and  having,  no  doubt,   much  more  spare 
time  at  his  command  than  I  have,  W.  F. 
W.  might  refer  to   guide   books,  etc.,  for 
information  respecting  the  length,  width, 
and   height   of  the  Crystal  Palace— there 
are  many  different  points  of  height  to  be 
ascertained,  to    Haydn's    "  Dictionary   of 
Dates "    for  the    day    of   opening  of   the 
Palace  as  it  stands,  at  Sydenham ,  and  to  the 
Illustrated    News    of  1851,   for  the  day   of 
opening,  when  the    Palace   posed    as    the 
"  Great     Exhibition "      in      Hyde     Park. 
Having  given  W.  F.  W.  these  dates,  I  will 
leave    him    to    glean    the    particulars  he 
wants  for  himself;   and  say,  that  while  I 
decline  to  reply  to  general  questions  like 
this,    that    are    readily    answered  in  the 
Sunday  Times,  the  Weekly  Bin-patch,  and  any 
local  newspaper,   1  will   readily  give   him 
any  information  that  it  is  in  my  power  to 
afford,   relative  to  nuy  and  every  kiud  of 
work  that  may  be  taken  in  hand  and  carried 
out  by  amateurs. — Ed.] 
Wood  Stains,  and  bow  to  Make  Tiiem. 
F.    H.    (Clifton).— Twice-told    tales    are 
tedious.    If  you  would  take  the  trouble  to 
look  through  the  pages  of  Amatecu  Work 
you  would  find  abundance  of  information 
on  the  methods  of  making  various  wood 
stains.      Nevertheless,  here  are  some  re- 
cipes; but  I  venture  to  think  that  your 
work  would  have  all  the  better  appearance 
if  you  used  Stephens'  Stains,  or  those  sent 
out  by  any  good  manufacturer,  instead  of 
those  of  yonr  own  concoction.     I  do  not 
vouch  for  the  excellence  of  those  given. 

1.  Ebony,  or  Black  Stain.— Boil  $  lb.  log* 
wood  in  2  quarts  of  water;  put  in  a  hand- 
ful of  walnut  husks,  and  boil  up  again  ; 
strain,  and  add  $  pint  of  vinegar.  Apply 
hot.  The  stain  is  deepened  if  the  wocd 
when  dry  is  washed  over  with  a  solution  of 
£  oz.  green  copperas  in  1  pint  of  water  j 
also  applied  when  hot. 

2.  JTotnut.— Put  1  oz.  of  washing  soda, 
2  oz.  of  vandyke  brown,  and  J  oz.  of  bichro- 
mate of  potash  into  1  quart  of  water,  and 
boil  for  fifteen  minutes.  Use  hot  or  cold, 
and  make  successive  applications  until  the 
stain  is  deep  enough. 

3.  Oat.— Infuse  1  oz.  of  American  potash 
and  1  oz.  of  pearl-ash  in  1  pint  of  water. 
If  the  stain  produced  be  too  dark,  add 
more  water  to  the  mixture. 


4.  Mahogany.— Boil  2  oz.  of  madder  and 
i  oz.  logwood  chips  in  1  quart  of  water. 
Apply  hot,  and  then  wash  the  wood  over 
with  a  solution  of  I  dram  of  pearl-ash  in  1 
pint  of  water.  If  too  dark,  weaken  the 
first-named  solution  by  adding  a  little  more 
water. 

Perfumes. 

Shaving  Paste  writes:— "I  am  much 
obliged  to  those  who  have  answered  my 
queries  about  perfumes.  I  have  tried  the 
recipes  sent  by  G.  H.  C.  (Penge),  but  the 
result  proved  unsatisfactory,  for  it  looses 
its  fragrance  in  a  few  hours.  The  second 
one  is  not  as  good  as  first,  and  that  is  not 
saying  much  for  it.  All  the  same,  I  am 
very  much  obliged  for  the  replies  to  my 
queries." 

A  Curious  "Combination  Tool.*' 

Shaving  Paste  writes  : — "  I  send  a  aketch 
of  a  pair  of  compasses  and  tweezers  in  one, 
with  a  few  words  of  explanation  concerning 
it.  It  is  an  idea  of  my  own,  made  some 
short  time  ago,  and  I  am  now  using  it  with 
considerable  success.  It  may  be  said  that 
spring  d  is  riveted  on  with  two  rivets,  to 
prevent  it  swerviDg,  and  that  e  is  a  ring 
put  on  when  using  it  as  compasses,  to  pre- 
vent the  legs  from  opening  by  means  of  the 
spring,  when  you  require  to  measure  dis- 
tances so  small  that  the  spring  has  a  ten- 
dency to  open  it.  I  know  that  tweezers  are 
C 


COMBINED   COMPASSES   AND    TWEEZERS. 

A,  Compass  open ;  B,  Side  View  of  Spring 
riveted  to  leg  of  Compasses;  C,  Ring  to 
fit  over  Compasses ;  D,  Compasses  with 
Ring  on;  E,  Front  View  of  Spring. 

not  expensive,  but  if  An  'Amateuh  should 
lose  his,  it  would  be  handy  to  rig  up 
one  like  above  if  he  has  an  old  pair  of  com- 
passes, or  if  they  get  worn  out,  and  you 
have  to  write  to  a  town  a  great  distance  off, 
it  would  save  some  time  by  having  a  tool 
like  the  above.  What  I  used  was  an  old 
clock  spring  cut  the  shape  of  e,  so  as  to 
have  more  strength  in  upper  part,  but 
a  piece  of  watch-sprii  'g  would  do  if  strong 
enough.  When  punching  holes  for  rivets, 
be  sure  and  anneal  spring  about  half  an 
inch  or  so.  If  you  do  thi6,  you  will  not 
break  the  punch  or  blunt  the  drill  in  doing 
it.  Do  not  make  the  spring  red  hot,  but 
just  a  dark  blue  colour.  Instead  of  putting 
the  ring  that  fits  over  the  compasses  to  hold 
it  in  a  fixed  position,  as  shown  above  at  d, 
put  it  over  the  leg  of  the  compasses  to 
which  the  spring  is  riveted,  so  that  it  can 
be  moved  up  and  down,  to  compress  the 
spring,  by  putting  it  down,  so  that  the 
compasses  will  close  to  aDy  size  that  may  be 
wanted;  or,by  pushing  up  the  ring,  the  spring 
may  go  back  to  its  former  position,  and  the 
instrument  be  used  for  tweezers.  If  the  ring 
be  fitted  so  as  to  fit  tight,  and  catch  above 
the  rivets,  it  will  stay  in  its  place,  without 
slipping  down  when  not  wanted." 


Cheap  Aslronomical  Telescope. 

J.  M.  (Fork).— It  was  a  mistake  on  my 
part  to  omit  the  focus  of  the  object  glass, 
and  therefore  I  must  apologize.  You  men- 
tion that  you  have  eoquired  from  Messrs. 
Dale  concerning  the  prices  of  both  glasses ; 
how  you  could  do  this  without  knowingthe 
foci  of  them  ,1  am  unable  to  tell.  You  say  that 
they  do  not  keep  them  in  stock.  In  a  letter 
which  I  had  from  Messrs.  Dale  last  March 
they  said,  "  We  have  double  convex  lenses, 
36  inch  focus,  2  inch  diameter,  price  2s. ; 
double  convex  lens,  1  inch  focus,  and  £inch 
diameter,  9d."  The  focus  of  the  object 
glass,  as  you  will  see  from  the  above,  is 
36  inches.— F.  A.  E. 

Shodookkeh.— If  you  wish  to  increase 
the  power,  you  must  increase  the  focal  dis- 
tance of  your  object  glass,  and  for  that 
purpose  you  will  find  the  sizes  of  lenses  for 
two  larger  telescopes  given  in  answer  to 
H.  S.  Perhaps  I  may,  at  some  future  time, 
give  a  paper  on  the  construction  of  aterres- 
trial  telescope. — F.  A.  E. 

H.  S.— As  you  are  going  to  make  a  larger 
telescope  than  the  one  described  in  page 
393  of  this  Volume,  I  append  the  sizes  of  the 
lenses  required  for  making  two  larger  ones, 
hoping  they  may  suit:  Object  glass,  6  feet 
focal  distance ;  eye-piece,  1$  inch  focal  dis- 
tance ;  magnifying  power,  45  times.  Object 
glass,  10  feet  focal  distance;  eye-piece  1$, 
inch  focal  distance;  magnifying  power,  C3 
times.  I. suppose  it  is  needless  giving 
lenses  for  any  larger  telescopes  than  the 
above,  as  the  tube  would  be  so  very  loDg,  as 
to  he  wholly  unmanageable.  There  is  no 
connection  between  the  diameter  of  the 
object  glass  and  the  length  of  the  tube. 
You  are  right  in  supposing  the  reason  for 
having  the  tube  in  three  pi«ces  to  be  only 
for  the  sake  of  portability.— F.  A.  E. 
Bird-Stuffing. 
L.  R.  writes :—"  When  I  practised  taxi- 
dermy, I  used  to  pass  a  string  through  the 
holes  in  the  beak  of  the  bird  for  the  pur- 
pose of  withdrawing  the  head  from  the 
neck  when  it  had  been  turned  inside  out.  I 
do  not  see  this  mentioned  by  Mr.  Warden 
in  his  papers  on  '  How  to  Stuff  and  Pre- 
serve Birds  and  Other  Animals.' " 
Surface  Plates. 
A.  F.  S.  {Dresden)  writes  :— "  May  I  ask 
Olla  Podkida  how  he  intends  to  scrape 
glass  ?  I  do  not  understand  this  word  as 
applied  to  glass.  Has  he  ever  tried  to 
grind  a  plate  eight-inches  square  true?  I 
have,  and  had  little  difficulty  in  accom- 
plishing it.  As  to  grinding  articles  on  the 
plates,  I  keep  one  plate  for  that  purpose, 
and  it  saves  a  great  deal  of  trouble  in 
truing  the  faces  of  small  cylinders,  etc. 
I  can  true  up  the  plate  again  in  about  an 
hour.  This  part  is  likely  to  remain  a  secret 
of  mine,  as  it  requires  things  that  amateurs 
in  general  cannot  get.  I  know  one  factory 
where  they  have  an  obnoxious  custom  of 
hammering  things  flat  on  the  bottom  of 
their  surface  plate. 

Humber  Tandem  Tricycle. 
Type. — You  must  apply  to  the  makers  for 
working  drawings  of  a  Humber  Tandem 
Tricycle.  No  one  else  can  supply  you  with 
them;  and  I  do  not  think  they  would 
comply  with  jour  request. 
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INFORMATION  SUPPLIED. 

Colour  of  Watch  and  Clock  Hands. 

D.W.C  [New Harrington)  writes  in  answer 
to  Che3iicals  :— "  Steel  hands  are  certainly 
made  blue  by  beat,  and  tbe  brightness  of 
colour  is  owing  to  the  high  polish  given  to 
the  steel  before  heating.  The  underside, 
not  being  polished,  does  not  assume  the 
blue  colour.  Having  occasionally  to  make 
a  steel  hand  for  pressure  gauges,  etc.,  I 
herewith  append  my  mode  of  procedure, 
and  hope  it  may  be  of  service  to  Chemicals. 
Pin  the  hand  down  on  a  level  piece  of  wood 
and  polish  with  emery-cloth,  mating  the 
surface  of  hand  as  fine  as  possible,  and 


METAL  TRAY  FOR  APPLICATION  OF  HEAT 

TO  POINTER, 
after  clearing  off  all  emery  dust  from  the 
job,  apply  a  burnisher,  which  will  give  a 
beautiful  mirror-like  finish.  It  must  not 
be  handled  after  this  operation,  or  the 
colour  will  appear  in  patches.  Get  a  piece 
of  tin  plate,  or  other  sheet  metal,  somewhat 
longer  than  your  pointer  and  2  inches  wide, 
bend  it  in  the  shape  shown  in  the  accom- 
panying illustration,  lay  your  pointer  in  it, 
and  with  a  pair  of  tongs,  or  plyers,  hold  it 
some  little  distance  above  gas  light,  or 
clear  fire,  till  the  desired  tint  is  obtained. 
If  the  colour  appear  unevenly,  or  over- 
light  by  too  much  heating,  pin  down,  as 
before,  and  remove  colour  with  your  finest 
worn  emery-cloth,  repeat  burnishing  pro- 
cess, and  try  again,  taking  care  to  heat  the 
plate  uniformly." 

G.  E.  informs  Chemicals  that  the  pecu- 
liar blue,  or  purplish  blue,  tint  on  watch 
and  clock  hands  is  obtained  by  heating  the 
finished  and  hardened  steel  hands  on  an 
iron  plate  over  a  charcoal  fire  until  the 
desired  tint  appears  on  them. 
Coloured  Fite3. 
M.  W.  (Burnley)  writes  to  A.  F.  S. 
(Dresden). —  "If  you  substitute  ground 
shellac  for  your  sulphur,  I  think  that  in 
most  recipes  this  would  be  quite  enough. 
Of  course,  I  need  not  say  that  your  other 
chemicals  need  be  perfectly  dry.  If  this  is 
not  the  case,  it  may  have  caused  you 
trouble.  Lycopodium  enters  now  very 
largely  into  firework  manufacturing.  Ger- 
many, as  a  rule,  produces  quite  as  pure 
chemicals  as  this  country,  and  therefore 
you  should  have  no  difficulty  on  the  score 
of  purity." 

Solvent  for  Sal  Ammoniac. 
M.  W.  (Burnley)  writes  to  Excelsior 
IS.  A.)-. —  "Sal  ammoniac  is  soluble  in 
water,  and  in  spirit.  Water  is  the  best 
solvent.  Ton  can  saturate  the  water 
by  using  hot  water,  and  allowing  it  to  cool, 
when  the  surplus  salt  will  crystallise  out, 
and  the  water  will  have  taken  up  as  much 
as  it  will." 
Walking  Sticks  of  Rhinoceros  Skin. 
A.  D.  (Plymotrfh)  will  make  sticks  of 
rhinoceros  akin  for  C.  E.  (Liverpool)  and 
mount  them,  as  he  has  often  made  some 
very  beautiful  sticks  of  this  material  for 
officers  of  the  army  and  royal  marines.  If 
C.  E.  (Liverpool)  will  send  his  address  to 
the  Editor,  he  shall  have  the  address  of 
A.  It.  Plymouth). 


Thinning  Collodion. 
M.  W.  (Burnley)  writes  to  Subscriber:— 
"  You  must  thin  the  collodion  with  a  mix- 
ture of  ether  rectified,  3  parts ;  spirits  of 
wine,  rectified,  1  part.  You  can  get  it  any 
consistency  you  may  require." 

Bulbs  for  Testing  Sea-Water. 

E.  A.  E.  B.  says  that  E.  M.  (Scarborough) 
can  get  the  bulbs  for  sea-water  testing  from 
Mr.  T.  Bolton,  F.E.M.S.,  57,  New  Hall 
Street,  Birmingham.  The  white  one  is  to 
float,  and  the  blue  one  to  siuk,  when  the 
water  is  the  right  specific  gravity.  They 
will  cost  him  2s.  per  pair,  and  2d.  for 
postage. 

L.  E.  writes:— "If  E.  M.  (Scarborough) 
means  specific  gravity  beads,  he  can  get 
them  at  Towuson  and  Mercer's,  89,  Bishops- 
gate  Street  Within.  Why  will  not  an  ordi- 
nary hydrometer  (to  be  obtained  at  the 
same  place  for  2s.  6d.)  answer  his  pur- 
pose ?  " 

Incentive  to  Early  Rising. 
Shoooonkeh:  writes  : — "  If  B.  H.  J. 
should  find  the  mixture  prescribed  by  the 
Editor  hard  to  take,  let  him  procure  a 
large  tin  cup  with  a  hole  in  the  bottom, 
and  suspend  it  over  a  smaller  vessel  to  be 
placed  directly  over  his  head  on  a  very 
narrow  shelf  or  piece  of  board  projecting 
over  the  head  of  his  bed.  The  larger  vessel 
is  to  be  then  filled  with  water  which  will 
pass  through  the  hole  at  the  bottom  in 
drops  to  the  vessel  beneath  it.  As  soon  as 
this  small  vessel  is  filled,  the  water  will 
trickle  over  the  sides  to  the  face  or  head  of 
the  sleeper,  who,  not  liking  such  a  '  nice 
good  morning,'  will  hasten  out  of  bed.  The 
size  of  hole  in  the  bottom  of  vessel  to  fill 
any  other  vessel  of  a  given'size  in  any  given 
time  (say  from  the  time  of  B.  H.  J.'s  going 
to  bed,  to  the  time  he  wishes  to  rise)  must 
be  determined  by  experiment."  [I  am  glad 
to  know  frcm  jour  letter,  and  Tlie  Ariitan 
that  is  sent  me  by  Mr.  T.  A.  Wilhelm,  that 
Amateur  Work  is  read  iu  Sierra  Leone,  as 
well  as  other  parts  of  Africa.  Anyone  is 
eatitled  to  ask  questions,  and  give  informa- 
tion through  the  medium  of  "  Amateurs 
iu  Council,"  no  matter  where  or  from  whom 
he  purchases  the  Magazine. — Ed,] 

Umbrella  Mending. 

L.  E.  writes:  —  "Subscriber  will  find 
that  India  ru'  ber  dissolved  in  bi-sulphide  of 
carbon  will  answer  bis  purpose.  It  sets  very 
quickly,  therefore  a  large  surface  cannot  be 
done  at  once,  and  the  bottle  containing  the 
cement  must  not  remain  uncorked  longer 
than  necessary— it  is  very  inflammable. 
The  bi-sulphide  can  be  obtained  at  Town- 
son  and  Mercer's,  89,  Bishopsgate  Street 
Within,  at  2d.  per  oz.,  but  in  quantity  of  a 
lb.,  or  upwards,  at  the  wholesale  chemists, 
at  6d.  to  Sd.  per  lb.  Aoy  old  pieces  of 
rubber — not  rotten  or  vulcanized,  such  as 
old  elastic  webbing— will  do ;  1  oz.  of  rubber 
to  4  ozs.  of  bi-sulphide  of  carbon  are  about 
tbe  proportions." 

Perfumes. 

W.  G.  G.  sends  the  following  recipe  for 
Lavender  Water  for  Shaving  Paste  :  Oil 
of  lavender,  best  English,  5  drachms  ;  oil  of 
bergamot,  3  drachms ;  oil  of  rosemary,  2 
drachms;  oil  of  orange-peel,  1\  drachms; 
oil  of  cloves,  20  drops ;  oil  of  verbena,  20 
drops;  otto  of  rose,  1  drachm;  essence  of 


ambergris,  Li  drachms;  vanilla,  1  pod,  cut 
small ;  grain  musk,  ■!■  grains ;  benzoic 
acid,  10  grains  ;  orange  flower  water,  3  ozs.; 
spirits  of  wine,  56  o.p.,  20  ozs.  Mix  and 
shake  well  every  day  for  a  month.  The 
longer  it  is  kept,  the  better  it  will  be.  I 
always  keep  mine  two  years  before  using. 
Vapour  Bath. 
M.  W.  [Burnley)  writes  in  reply  to 
Curiocs  Chip  Cutter:— "I  have  seen  a 
portable  vapour  bath  that  may  suit  his 
purpose,  it  is  sold  by  E.  Fairless,  95,  Oxford 
Road,  Burnley,  It  consists 
of  a  circular  tin,  in  the 
bottom  of  which  is  inserted 
a  cup  to  contain  methylated 
spirit.  A  conical  receiver 
with  upright  sides,  with 
rim  to  fit  on  the  top  of  the 
upright  tin,  and  to  contain 
either  water  or  any  medi- 
cated water.  This  has  a 
perforated  lid.  It  is  used 
by  putting  a  little  spirit 
into  the  tin  cup,  aud  placing 
it  in  the  upright  tin,  and 
putting  a  light  to  it.  The 
conical  can,  with  the  water,  etc.,  is  put  over 
this,  and  the  lid  placed  on;  it  is  then 
placed  under  a  cane-bottomed  chair,  with  a 
cushion  upon  it.  The  patient  sits  upon  it, 
enveloped  in  a  blanket.  It  is  a  most  ready 
and  useful  article,  as  a  vapour  bath  can  be 
had  in  a  few  minutes,  with  little  or  no  in- 
convenience, and  at  very  little  outlay  in 
cost."  [Whenever  information  is  supplied 
with  reference  to  any  article  cw  sale,  it  is 
desirable  that  the  sizes  iu  which  it  is  made, 
the  prices,  etc.,  should  be  fully  stated. 
Eeaders  are  often  deterred  from  sending 
for  a  really  useful  and  serviceable  appliance, 
because  they  are  in  the  dark  as  regards 
price,  and  do  not  care  to  take  the  trouble 
to  write  to  the  maker  or  seller  to  ask  what 
the  price  may  be.— Ed.] 

Wooden  Planes  y.  Iron  Planes. 
Olla  Prodrida  writes,  in  replyto  S.M.L. 
(Goderich,  Canada): — "The  relative  merits, 
according  to  my  experience,  are  as  follows  : 
For  hard  curly  grained  woods  the  iron 
plane  is  much  superior  to  the  wooden  one, 
providing  that  the  '  niouth '  of  the  first- 
named  is  nice  and  close,  and  the  iron 
ground  well.  The  iron  plane  takes  more 
labour  than  the  wooden  one.  It  requires 
frequent  moistening  on  the  face  with  oil, 
especially  when  set  fine.  The  wooden  one 
in  this  respect  is  superior.  But  this  slight 
drawback  with  the  iron  one  is  fully  com- 
pensated for  when  tbe  rapid  wear  of  the 
wooden  ones  is  taken  into  account.  The 
latter,  if  used  much,  require  frequent 
truing  up  on  the  face,  the  result  of  which 
is  that  the  ( mouth '  gets  wide  and  the 
action  coarse.  On  the  other  hand,  the 
wear  of  an  iron  one  is  practically  nil,  the 
result  being  that,  as  a  matter  of  course, 
the  *  month  '  remains  the  same.  There  is 
much  in  being  accustomed  to  the  weight  of 
an  iron  plane.  I  have  never  heard  of 
'suction,'  but  have  frequently  heard  the 
joiners  complain  that  they  couldn't  'feel' 
the  iron  planes  on  the  work.  It  must  be 
tbe  weight,  for  I  never  saw  a  joiner  who, 
when  he  had  a  chance  of  facing  his  plane 
with  iron,  didn't  avail  himself  of  it." 
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AMATEURS  IN  COUNCIL. 


INFORMATION  SOUGHT. 


D'Oisseau's  Violins. 

Shaving  paste  will  be  greatly  obliged  to 
anyone  for  information  respecting  tbe 
approximate  value  of  violins  by  "  Le  Mar- 
quis de  L'air,  D'Oisseau,"  1760,  oranytbing 
respecting  them  or  their  makers ;  if  they 
are  thought  much  of,  or  if  they  are  rare  or 
scarce.  [The  name  of  the  aristocratic 
fiddle-maker  seems  "  a  little  mixed."  Can 
Mr.  Allen  set  the  matters  straight. — Ed.] 
Design  for  Card  or  Cigar  Case,  to  fce 
cut  in  Fretwork.    (Wood,  £  inch  thick.) 

Gallia  writes:— "I  should  feel  greatly 
obliged  if  any  reader  of  Amateur  Work 
would  give  me  a  design  for  a  gentleman's 
card  case  or  cigar  case,  to  be  cut  in  fret- 
work in  wood  J  inch  thick,  or  tell  me  where 
I  could  buy  a  design.  I  wish  to  cut  out  the 
initials  F.  W.  M.  on  the  front  of  it." 


SALE,  PURCHASE,  OR  EXCHANGE. 

Persons  availing  themselves  of  this  Depart- 
ment of  Amateur  Woek  arerequea'tu  to  note 
that— 

(1)  No  charge  will  he  made  for  the  insertion 
of  notices  until  their  number  he  such  as  to 
render  it  absolutely  necessary  to  do  so. 

(2)  Real  names  and  addresses  will  not  be  ap- 
pended tonoticts,  bat  those  who  send  them  must 
use  a  nom-de-plume,  and  append  real  name 
and  address,  that  applications  in  reply  may 
be  forwarded  with  as  little  delay  as  possible. 

(3)  Persons  writing  in  reply  must  forward 
aytplication  under  cover  to  the  Editor,  in  an 
envelope  scaled  down,  with  a  Penny  Stamp 
attached  in  the  upper  right  hand  corner,  and 
the  nom-de-plume  of  the  person  to  whom  the 
letter  is  to  be  forwarded  in  the  lower  left  hand 
comer,  thus ; — 


(4)  Letters  thus  marked  and  enclosed  under 
cover  to  the  Editor  will  he  forwarded  imme- 
diately to  owners  of  articles  for  Sale  or  Ex* 
change,  or  pei'sons  wishing  to  purchase. 


Engine  Castings.     [85] 
Arthur  has  for  sale  Castings    of  Two 
Cylinders,  to  bore  2£  inches  and  4£  inches 
stroke,  with  working  drawings  and  spare 
covers,  etc.    "Worth  £2.    What  offers  Y 
1,  Tool  Chest ;  2,  Books  &  Periodicals.  [861 
M.  W.  has  (1)  a  large  Cedar  Tool  Chest 
to  sell,  price  20s.     (2)  Odd  numbers  of  the 
"Chemists'   Journal;"    "Pharmaceutical 
Journal"  from  1870  to  1879;  "Chambers* 
Journal,"  1879  and  1880  ;  Ure's"  Dictionary 
of  Chemistry;"  some  Sixpenny  Standaid 
Novels.    What  offers  for  books,  etc.  ? 
Oxy-hydrogen  Magic  Lantern.  [87] 
Pilgrim  has  for  sale  superior  Oxy-hydro- 
gen Magic  Lantern,  having  4-inch  compound 
condensers,    achrom  atic    focusing    lenses 
with    rack    and    pinion    adjustment,    and 
safety  oxy-hydrogen  jet  outside  body    of 
mahogany    polished.       Found    admirably 
adapted  for  Band    of    Hope    and    Sunday 
School  treats.     Cost  £7,  will  sell  for  £3  10e. 
A  number  of  slides  also  for  sale. 
Piccolo.     [88] 
W.  F.  W.  wishes  to  exchange  4-keyed, 
D,  slide-head  Piccolo,  which  cost  7s.  6d., 
for  a  microscope  or  Latin  Dictionary. 


Intensity  Coil.    [89] 
Brusher  has  for  sale  an  Intensity  Coil, 
tVinch  spark,  with  commutator,  best  make, 
cost  20s. ;  will  sell  for  10s. ;  equal  to  new. 
1,  Chamber  Organ;  2,  Parts  of  Organ; 
3,  Photographic  Camera  ;  4,  "  British 
Journal  of  Photography."    [90] 
H.  P.  wishes  to  dispose  of  (1)  Chamber 
Organ,  by  Bevington,  in  walnut  case.  Com- 
pass GG  to  F.    5  stops,  viz.,  Stop  Diapason 
Bass,    Stop    Diapason    Treble,     Dulciana, 
Principal,     Fifteenth.        Hand    and    foot 
blowers,  detachable.     Size,  8  ft.  high,  4  ft. 

2  in.  wide,  2  ft.  3  in.  deep.  Price  £20,  or 
offers  in  exchange.  (2)  5-stop  Organ  Sound- 
board, Keyboard,  and  Bellows.  Price  15s. t 
or  offers  in  exchange.  (3)  Very  good  Ma- 
hogany Photographic  Camera,  by  Cox,  6  in. 
square,  takes  three  sizes  of  plates,  polished 
ash  folding  stand  for  same,  6  in.  brass  top. 
dry  plates,  printing  frames,  chemicals. 
(4)  About  100  numbers  *'  British  Journal  of 
Photography."  30s. the  lot,  orexchange  for 
Booth's  Mitre  Cutter  and  Corner  Cramps. 
1,  Old  Cabinet ;   2,  Bence  s  Oil  Stove, 

Saucepan,  Kettle,  etc.    [91] 
Nyce  offers  an  old  Cabinet,  size  of  about 

3  ft.  by  3  ft.  by  1  ft.  8  in.,  polished  mahog- 
any, 10  drawers,  suitable  for  dining-room, 
very  useful.  Price  £2  10s.,  or  offer.  Also 
a  Bence's  Oil  Stove,  Saucepan,  Kettle,  and 
Oilcan,  used  once,  cost  7s.  6d.,  sell  fs.  [I 
am  obliged  to  you  for  your  suggestion  re- 
garding transmission  of  replies  to  adver- 
tisers in  this  Department  of  "  Amateurs  in 
Council,"  but  it  would  give  me  far  more 
trouble  than  the  plan  I  have  adopted.— Ed.] 

Back  Parts  of"  Amateur  Work."  [92] 

F.  W.  wishes  to  sell  Two  Volumes  and 
33  Parts  of  Amateur  Work.  Carriage  to 
to  be  paid  by  purchaser ;  they  are  all  clean. 
What  offers  ? 

Parts  of  Organ.    [93] 

Organist  has,  owing  to  alterations  to  a 
large  church  organ,  the  following  parts  for 
Bale : — A  very  good  4-stop  soundboard,  by 
Hill  and  Son,  London,  price  40s. ;  2  sets  of 
wood  squares,  in  frames,  7s.  6d.  each ; 
Several  stops  of  pipes,  both  wood  and 
metal,  from  20s.  each. 

Books,  etc.,  Wanted.    [94] 

(1)  Cassell's  "  Popular  Educator,"  in  6d. 
Parts,  latest  edition.  (2)  "Every  Man  his 
Own  Mechanic,"  in  Parts.  (3)  Rubber 
Stamp  Making  Apparatus  for  Amateurs ; 
also  any  books  on  same.  State  lowest 
prices,  carriage  paid,  to  Edinburgh,  Scot- 
land. 

Barrel  Organ.    [95] 

Organ  has  a  Barrel  Organ,  four  stops, 
six  barrels,  good  playing  condition,  will 
exchange  for  Model  Locomotive,  Printing 
Press,  or  offers. 

"Graphic."    [96] 

Books  has  the  "Graphic"  for  1879,  not 
quite  complete,  bound  in  two  neat  volumes, 
which  he  wishes  to  exchange  for  back 
numbers  of  Amateur  Work.  Would  also 
take  an  offer  for  1880  and  1881,  each  year 
bound  in  two  volumes,  same  as  above. 
"  Amateur  Work,  Vol.  II."    [97] 

Advertiser  wishes  to  purchase  Vol.  II. 
of  Amateur  Woke,  bound  or  unbound,  or 
will  give  in  exchange  for  it  Vol.  IV.  of 
"Boy's  Own  Paper,"  which  is  well  bound, 
and  in  good  condition. 


1,  "Boy's  Own  Annual"  ;  2, Churchill's 
Rival  Lathe  ;  3,  52-in.  Bicycle.  [  98] 
V.  S.  A.  has  (1)  the  first  vol.  "  Boy's  Own 
Annual,"  worth  about  4s.  6d. ;  and  (2)  a 
Churchill's  Rival  Lathe,  2\  inch  centre, 
15  inch  bed,  13s.,  will  exchange  either  for 
photographic  articles ;  also  (3)  a  52-inch 
Bicycle,  value  £5,  will  exchange  for  printing 
apparatus. 

Three-inch  Centre  Gap  Bed  Lathe.  [99J 
Chuck  has  a  3-inch  Centre  Gap  Bed 
Lathe,  will  turn  up  to  9  inch,  iron  beds, 
poppit  head,  three-speed  iron  pulley, 
grooved  iron  fly-wheel,  crank,  treadle, 
chucks,  etc.,  all  complete;  would  suit 
amateur,  price  £2. 

Rose  Engine  Lathe.  [100] 
Eccentric  has  a  strong  Rose  Engine 
Lathe,  4  feet  bed,  6  inch  headstock,  one 
sliding  across  bed,  two  double  slide-rests 
with  tools  and  gearing;  one  double  eccen- 
tric chuck,  two  revolving  cutters,  shafting, 
and  gearing.  Suitable  for  almost  any  fancy 
work.  Price  £35.  Worth  double. 
1,  Bicycle  ;  2,  Parallel  Bars,  etc.  [101] 
Non-Gymnast  has  for  disposal  (1)  a 
well-made  52-ineh  Bicycle,  half-plated, 
good  rollers  to  front  wheel  and  cones  to 
back,  suspension  saddle,  stop-bell,  valise, 
etc.  Price,  with  stand,  £4  15s.  (2)  A 
strong  pair  of  Portable  Parallel  Bars  and 
set  of  Football  Goals  on  stands,  one  pair 
holed  for  jumping.  Price  25s.  the  lot.  All 
the  articles  are  to  all  intents  and  purposes 
new,  having  been  but  little  used. 

Organ  Materials.  [102] 
Dom  Bedos  offers  the  following  Organ 
Materials  at  a  merely  nominal  figure,  as  be 
requires  the  room  they  now  occupy.  Sound- 
boards :  (1)  CC— A,  58,  4  slides,  front  pipes 
so  planted  that  no  case  is  needed ;  (2)  Tenor 
C— F,  42,  6  slides ;  (3)  CC— F,  54,  amateur 
made,  3  slides,  10s. ;  (4)  3  Keyboards,  CC— 
F,  the  lot,  7s.  6d.;  (5)  Stopped  Bass,  CC—  B  ; 
(6)  CC  Clarinet,  in  tin  ;  (7)  a  tasteful  Gothic 
Case,  in  perfect  order,  suitable  for  study  or 
boudoir,  with  doors  enclosing  keys,  etc.,  £1 ; 
(8)  Concave  and  radiating  pedal  board  in 
birch,  new  and  unsoiled ;  (9)  Organ  metal 
at  5d.  per  lb.,  nearly  half  tin,  about  80  lbs. 
Cast  or  metal  pipes,  in  good  condition,  in 
whole  or  part  exchange. 


ADDRESS  WANTED. 


Sapo  Secundus  is  requested  to  send  his 
address  to  the  Editor  that  a  letter  ad- 
dressed to  him  under  his  nom  de  plume  may 
be  forwarded  to  him. 


Communications  received  and  unavoid- 
ably held  ovee. — R.  P.  (Demerara),  C  G. 
H.  C.  (Penge),  A  Lame  Miller  op  Norwich, 
L.  S.  D.  (Jamaica),  Pyrites,  H.  M.  H., 
S.  M.  L.  (Goderich,  Canada),  Loco  [Svhag- 
pur)f  W.  W.  (Norwich),  E.  B.  (Lincoln}* 
J.  T.  S.,  W.  F.  W.  (Birmingham),  Gallia, 
Henrick,  A.  H.,  A.  F.  S.  (Dresden),  L.  R., 
Tin  Can,  Boxwood,  C.  W.  S.  (Northallerton), 
J.  M.  (St.  Btes),  J.  F.  (Salisbury),  J.  M. 
(York),  R.  H.  (London),  Cornelius  Nepos, 
J.  H.  (New  Su-indon),  North  Stafford, 
H.  S.,  Bing,  R.  L.  J.  (Borsington),  R*  T.f 
H.  S.,  A,  C  B. 


GENERAL  SYNOPTICAL  INDEX. 


PAGE 

Amateur's  Boiler,  An,  for  Green- 
house-Heating. —  See  Greenhouse- 
Heatlng,  etc. 

Art  and  Mystery  of  Gliding,  The. 

I.  Gold  Leaf  and  the  Method  of  Applying  it— Oil 

Siies — Dead  Gilding—  Oil  Gilding  on  Wood- 
Plain  and  Polished— On  Cardboard— On  Silk 
—On  Stone  and  Lime  Plaster— On  Plaster  of 
Paris  (Figs.  1— (,)        40 

II.  Bright  Gilding  on  Glass,  and  on  Opaque 
Polished  Substances — Gilding  on  Cloth  and 
Leather  I  Fig*.  7—0) 147 

Art    of  Painting,  The,  on  the  Photo- 
graphic Image. —  See    Photographic 
Image,  etc. 
Astronomical  Telescope,  A  Cheap. 

Telescopes,  Reflecting  and  Refracting— Lord 
Rosae's  Telescope — Focal  Distance — Condens- 
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—Eye  Lens — Diaphragm(  Wit h  Six  Illustration*)  3C3 

Band  Saw  Attachment  for  Lathe. 

Utility  of  Baad  Saw  Attachment— Main  Arm 
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Gutu  Percha,  Where  to  Buy  it— Method  of 
Making  Leaves  and  Flowers  —  Making  up 
Sprays — Fixing  to  Jar— Painting  Jar— Flow- 
ers for  Imitation.     (With  Seven  Illustration)  511 

Bed  Chair  for  Invalids  (Three  IlXust ra- 
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Berceaunette  Perambulator:  How  to 
Make  a. 

1.  Rottomaide3  Board— Hole  for  Well — Construc- 
tion of  Well— Stays  for  Basket  Work — 0«iers 
•—Shape  of  bads — Formation  of  Basket  Work 
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Bichromate  Battery,  How  to  Make  a. 

I.  Advantages  of  Battery— Appliances  and  Mate- 

rials Requited— Carbons— Soldering  Carbons 
on  Brasses —  Zincs  —  Completion  of  Carbons 
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Birds  and  other  Animals,  How  to  Stuff 
and  Preserve. 
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Blue  Printing  Process,  The. 
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Application  of  Process— Copying  Mu-.it — Pie- 
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mental. 
Modifications  in  Construction  Shown — Car- 
case —  Cornice  —  Fretwork  —  Pillara  »nd 
Spindles— Material*.  iWith  Thirteen  Working 
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iJetatls) 255 
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Lathe  (Tito  Illustrations) 538 

Brackets  with  Framing  for  Photo- 
graphs (Four  Illustrations)  531 
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Canaries,  A  Breeding  Cage  for. 
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Thief  Alarm  Contacts  —  Dealers  in  Electric 
Beiis.etc 53 
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Byssophanie :  A  Cheap  Substitute  for 
Stained  Glass. 

I.  The  Work— Materials  and  ProcesB.  (Figs.l—S, 

inclusive  of  Two   Designs   in    Colour,  forming 
Frontispiece  to  Volume)        
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III.  Full-sized  All-over  Patterns.  (Figs.  17  and  18)  110 
Camera  Obscura,  How  to  Make  (One 
Illustration) 00 

Canaries,  A  Breeding  Cage  for. 

Hody  of  Cage— Framing  —  Setting  out  for 
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I.  The  Cask  Stand:  its  Parts  aud  Construction- 
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Eart  —  Cupboards,  Drawers,  etc.  —  Top  Part, 
ow  Made  and  Fixed— Modifications  of  Con- 
struction. (With  Twenty-six  Working  Draw- 
ings to  Scale  in  Text  and  Folding  Sheet) 424 

Cheap  and  Useful  Microscope,  A.— See 
Microscope,  A  Cheap  and  Useful. 

Chemical  Cabinet,  A  Useful. 

Construction  —  Dimensions  —  Drawer?— Cup- 
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Combination  Saw  Stand,  The. 
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Corner  Shelves,  Three. 
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(Figs.  M>— 53)      2W 
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Decorative  Carpentry— continued. 

VIII.  The  Overmantel  (continued)—  Treatment  of 
One-Sided  Fire  Place  — Fire  Screen.  (Ftgr. 
51-58)      ■ **\ 

IX.  The  Parlour— How  to  Treat  Walls,  Recesses 
and  Cornices— Cupboards  — Wall  Coverings, 
etc.     (Figs.  69—06)     *'a 

X.  The  Parlour— How  to  Treat  Walls,  Recesses, 

and  Cornices  (continued).    (Figs.  67— 73)       ...  41a 

Dozen  Designs  for  Lathe  "Work,  A.— See 

Lathe  Work,  A  Dozen  Designs  for. 
Dust  Bin,  The:  its  Construction  and 
E  mb  ellishm  ent. 
I.  How  the  Dust  Bin  or  Ash  Pit  is  Made,  and 
how  it  Ought  to  be  Made— Mode  of  Making 
Portable  Dust  Bin— Sieve  on  Runners.  (Ilith 
Three  Working  Drawing*  to  Scale)  2£ 

Dynamo  Electric  Machine,  How  to 
Make  a  Small. 

I.  Nature  of  Dynamo- Electric  Machine  Ex- 
plained—Field  Magnets— Permanent  Magnets 
— Armature — Commutator.    ( Figs.  1 — 17) 

II.  Completion  of  Armature— Field  Magneta— 
Machines,  where  Purchased— Materials  and 
their  Cost.     (Fig*.  18— 24) 

Electric  Alarms.— See  Burglars'  Pesta. 
Electric  Clocks. 

Time  Signals  from  Greenwich  —Electrical 
Horology— Spelliers  System— Effective  Con- 
tact Breaker  —  Edwinson's  Electric  Clock- 
Battery.     (With  Five  Illustrations)        ...        .     131 

Enlarging  or  Reducing  Drawings  to 
Scale  (One  Illustration-)       

Etching  on  Glass. 

How  Effected— Formation  of  Glass— Hydro- 
fluoric  Acid— Graduation   oT  Glass  Tunes- 
Necessary  Apparatus — Description  of  Process 
of  Opaque   Etobing— Transparent  Etching—     _J\*f 
Alternative  Method.     (Five  Illustration*)       .  .   -*T 

Ferneries:   How  to  Make  Them,  and 

Manage  Them. 
Y.  The    Utilisation  of  Windows  as   Ferneries. 

(Figs.  SO— 34) 2<'7 

VI.  Design  for  an  Indoor  Fernery — An  Imitation 

"Ruin"— Conclusion.    (Figs.  &5—3S) 426 

Flower  -  Pot  Stands  in  Japanesque 
Style. 

Prevailing  Styles  of  Stands  for  Flower-pots— 
Stand  for  Odd  Corner,  etc.  —  Materials  and 
Dimensions — Construction — Flower  Pot n,  and 
Substitutes  for  Them.  (With  Three  Illustra- 
tions)         331 

Forge,  A  Few  Hints  on  the  Use  of  the. 

I.  Necessary  Tools  and   Appliances  —  Simple 

Uperations  in  Forging — Welding  —  Cost  of 

Tools  — Making  of  Slay  Nail  or  Holdfast— 

Punching  Holes.    (Figs.  1—5)      408 

II.  Welding— Making  Flat  Ring— Smith's  Tongs 
—Scarfing  Metal— Conclusion.    (Figs.  0,7)  ...  5S! 

Fountains,  Self-Acting:  How  to  Make 
Them.— See  Self-Acting  Fountains. 

French  Polishing  in  all  its  Branches. 

I.  Modes  of  French  Polishing  —  How  to  Make 

and   Apply  the  Stains — Dark  Muhogauy — 

Brown— walnut — Bta<_k — Rosewood  — Brown 

Oak— Birch— Red  Oil  

II.  Preparation  of  the  Work— Application  of  tlie 
Stain        

I II.  Fadding  in  —  Appliances  Required — Recipes 
for  Polish,  Varnish,  and  Glare — Process  de- 
scribed —  Polishing  and  Finishing  Turned 
Work  in  Lathe 

IV.  Bodying  and  Making  up— Difference  between 
Glazing  and  Spiriting  oft— Remarks  on  Van. 
i.-liink' — The  Rubber:  How  to  Make  it  and 
Hold  it  —  Making- up,  etc.,  for  Mahogany. 
(Figs.  1-3)        8« 

V.  The  Finish  —  Mahogany  —  Catching-up  and 
Finishing  Walnut— Li^ht  Wood— Price  List 
of  Polishes,  Varnishes,  etc. — Ebonising— Re- 
polishing—  Polishing  Floors        400 

Gilding,  The  Art  and  Mystery  of.— See 

Art  and  Mystery  of  Gilding. 
Greenhouse  Heating,  An  Amateur's 
Boiler  for. 
Construction— Materials  Required  —Outside 
and  Inside  Casing — Lighting  Tube— Pipes — 
Smoke-Box  and  Chimney— Fixing  and  Setting 
—Boiler — Circulation  ot  the  Water— Hints  on 
Soldering  and  Cutting  Cones.    (Sin  Itlustra- 
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Hall  Lamp,  A. 

Construction  of  Lamp  —  Glass  for  Panels— 
Designs  for  Panels— Material  for  Frame — Up- 
rights—  Fretwork  —  Means  of  Suspension  — 
Fumigated  Oak;  how  Prepared.  {With  Five 
Illustrations)    U>7 

Hanging  Shelves  (Six  Illustrations)  to 

Home-made  Apparatus  for  the  Studio. 
— See  Studio,  Home-made  Apparatus 
for  the. 

Home-made  Furniture. 

I.  A  Chest  of  Dawers.  (With  Five  Illustrations 
forming  Working  Drawings)  Z6 

II.  A  Dressing-  T;ible.  [With  Folding  Sheet,  con- 
taining Nine  Working  Drawings) 137 

III.  An  Occasional  Table.    (With  Front  Elevation 

to  Scale) 232 

IV.  A  Book  Case  and  Cupboard.  [With  Nine 
Illustrations, forming  Working  Drawings)       ...  351 

V.  Library  Table.     (With    Three  Illustrations  in 

Text,  and  Five  in  Folding  Sheet) 459 

VI.  Bedroom  Ottoman— Makeshifts  for  it— Con- 
struction —  Materials—  Framework— Gluing 
and  Clamping-up  Carcase  —  Runners  for 
Drawer  — Ornamentation  of  Exterior— Lid- 
Panel  on  Top  of  Lid—Hinges      5S5 

House  Painting  and  Papering. 

V.  Treatment  of  Staircases  and  Hall 6— Prelimi- 

nary Work— Stopping  Cracks— Oak  Graining1 
— Ground  Colour — Graining  Colour  —  Over- 
graining— Varnishing-     (Figs.  25— 3'J) SI 

VI.  Treatment  of  Staircase,  Hall,  Best  Bedroom, 
and  Parlour— Sizing  and  Varnishing-  Paper- 
French  Polishing— Mahogany  Handrails     ...  210 

VII.  Treatment  of  Best  "Work  in  Parlours,  Pining 
Room,  etc.  (continued}— GrainiDg  of  Different 
Kinds  —  Pollard  Oak  Graining— Birds'  Eye 
Maple— Satin  Wood  Graining— Walnut  Grain- 
ing— Mahogany  Graining 209 

A  III.  Flatting  or  Distempering  Walls  in  Colour 
— Listof  Tints.    (Figs.  40-43)     311 

IX.  Treatment  of  Kitchen,  Offices,  and  Outside 
Work  —  Paint  Remover —  Cutting1  Glass  — 
Conclusion.     (Figs.  4-1— 50) 394 

Hydraulic  Motor  for  Amateurs. 

Modes  of  Obtaining  Water  Power— Materials 
for  Motor— Wheel  and  Rim  of  Case —Outlet 
i  han uel  —  Wheel—  Buckets  —  Attachment  of 
Buckets  tn  Wheel.  Driving  Shaft,  etc—  Belt- 
ing. (With  Five  Working  Drawings  to  Scale  in 
Folding  Meet) 502 

Incubator  with  Automatic  Regulator, 

How  to  Make. 

I,  Incubator    requiring     Heating    Night    and 

Murning.     (Figs.  1—7.  comprising  Perspective 

flew  of  Incubator  in    Text ,  and  Plan*    and  Src- 

t to ns  in  Large  Folding  Sheet)         193 

II.  Incubator  lequlnng  Lamp  Constantly  Burn- 
iog.  (Figs.  8— 18,  comprising  Perspective  f'iew 
of  Incubator,  Plans,  Sections,  etc.)  5flQ 

Japanese  Fretwork  Cabinet  for  the 
Drawing  Room. 

Cabinet  to  be  Hung  on  Wall—  Choice  of  Wood 
— Dimensions  —  Construction  —  Fret  Work  — 
Backing  of  Doors— Back— Base  lor  Standing 
on  Floor.  (With  Two  Illustrations,  showing 
Design  and  Construe  lion,  in  Text,  and  Large 
Folding  Sheet,  with  Full-Sized  Patterns  for 
Fret  Work)       ...  379 

Lathe  Building  for  Amateurs. 

I.  Necessary  Tools  and  Appliances— How  to  Use 
Them.    (Figs.  1-9) 1 

II.  Boring  Poppits  and  Fitting  Mandrel.  I  Pigs. 
10-10)      ...  102 

III.  Other  Methods  of  Boring.    (Figs.l7,\&)  152 

IV.  Making  and  Fitting  the  Tail  Pin.    (Fig.  19)..  226 

V.  Cylinder  with  Internal  Screw  —  Tbree-iLoh 
Lathe  Mandrels.    (Figs.  20 — 24) 202 

VI  Stand  for  Lathe— C"ne  Fittings  for  Treadle- 
Wood  Chucks.     (Ftgs.'ib,  20)       800 

VII.  Slide  Rests.    (Figs.  2/— 35)         374 

VIII.  Slide  Rests— continued,    {Figs.  80—38)        ...  308 

IX.  Chucks  of  Metal.    (Figs.  89— 41) 475 

X.  Change  Wheels  —  Overhead  Apparatus  for 
Lathe.    (Figs.  42,  43) 518 

XI.  Sizing  of  Change  Pulleys  —  Attachment  of 
Pullejs  to  Shaft  — Conclusion.    (Figs.  44— 47)  5"l 

Lathe  Chucks  for  Amateurs. 

I.  Foundation  or  Main  Chuck— Wood  Turning 
Chucks  —  Chuck  Pieces  —  Ordinary  Prong 
Chuck.     {Figs.  1-12)  ...        ..no 

II.  Prong  Chuck  — Taper  Screw  Chuck.  (Figs. 
13—18)      "...  440 

Lathe  Work,  A  Dozen  Designs  for, 

Egyptian  Jar— Tazza,  or  Card  Tray— Watch 
Stand  —  Match  Holder,  Eastern  Design  — 
Chalice  in  Iv-ry  —  Ege  Shell  mounted  in 
Ivory— Ivory  Bowl  on  Stem  — Ring  Stand- 
Beehive  Pin  Cushion— Ivory  Cross  and  Chain 
—Fluted  Needle  c'a<e  —  Dice  Box  and  Die. 
(With  Thirteen  Illustrations,  Twelve  in  Folding 
Sheet,  and  One  in  Text)        ...        „,  ,.    349 


Mechanical  Aids  for  Amateur  Wood- 
Workers. 

Bouters  and  Scratches  — Cutters — Improved 
Circular  Quirk  Houter — Scratches — How  10 
Work  Scratch— Working  Moulding*— Shsn  p- 
ening  Scratches— Using  Router.  (With  Five 
Illustrations)  805 

Microscope,  A  Cheap  and  Useful. 

Essentials  of  Microscope — Lenses — Body  or 
Power  Tube — Eye  Piece  —  Object  Lens  and 
Tube — Stand — Baseboard  —  Mirror— Lacquer- 
ing Tube  and  Varnishing  or  Polishing  Stand. 
(With  Six  Illustrations)        155 

Microscope,  Compound,  How  to  Con- 
struct a. — See  Compound  Microscope, 
etc. 

Microscope,  On  Mounting  for  the. 

Good  Microscopes  —  Ma'etials  for  Mounting 
Slides  — Mounting  Mixtures  —  Description  of 
Process— Suitable  Objects  for  Slides    69 

Mitre  Machine,  A  New. 

Mode  of  Working  Machine — Utilisation  of 
Waste  Pieces  of  Fret  Work.  (IVith  Four 
Illustrations)     275 

Moving  Models  for  Bazaars. 

II.  Model  Water  Mill — Dimensions— Zinc  Vessels 
—Cash  Drawer— Pipes  and  iheir  L'onnections 
—Principle  of  Working.    (Figs.  4— 7) 260 

III.  A  Yacht  in  Full  Sail— Model  under  Glass— 
Wooden  Case— Clockwork  and  Mechanism — 
Imitation  of  Water— Stopping  ai.d  Staiting 
Motion  — Dancing  Niggers  —  Mechanism  of 
Mode!.     (Figs.  8— 15) 471 

Notes  on  Novelties. 

Churchill  andCo.'s  Catalogue— Simplex  Hook  for 
Picture  Hanging — Thermometer  and  Storm 
Glass — BrasB- o-Line — Lunt's  Supplement  to 
Price  List— Useful  ChuckB  by  Britannia  Com- 
pany         42 

Marb.v's  "  Science  and  Art  Series"— Theobald's 
Polished  Wood  and  Acme  Skates— Journal  of 
Decorative  Art — GiUinghatn's  Heat  Radiator 
—Booth  Brothers'  Case  of  Materials  lor 
French  PoHshing— Brass  Furniture  (or  Cabi- 
net Work  01 

Booth  Bathers'  Price  List— Journal  of  Decora- 
tive Art— Churchill  and  Co.'sMiniature  Illus- 
trated Catalogue— Saw  Benches  ny  Birming- 
ham Machinist's  Company  —  Lee's  Patent 
Lathe  Shaping  Machine  —  Lunt's  Handy 
Parallel  Vice 130 

"Water" — Lukin's  "Turning  for  Amateurs" — 
"  The  Lark" — Sewell  and  Sewell  s  Catalogue 
— "  Woods  and  Forests" — Science  Monthly — 
Kent's  Nail  Staples,  etc.— Milieu's  Snow  and 
Wet  Repel'.er— Hirger's  Fret  Work  Patterns 
and  "  Eclipse"  Pocket  Compasses—"  Navy  " 
Foot  Power  Lathe— Le  Pae.es  Carriage  Glue  no 

Patent  Potato  Steamer  —  New  Screw-Cutting 
Lathe  of  Britannia  Company  —  Inventors 
Record     ,  284 

Bern  rose  and  Sons  "Wood  Carving  Designs  "— 
"Journal  of  Decorative  Life"— "A  Strange 
Life  "  —  The  Ammoniaphone  —  Syer's  Cata- 
logue—  Gus  Rochefort's  Frames— Rees's  New 
Eogravings  —  Munks  and  Sons'  New  Iron 
Smoothing  Plane — J ud son's  "  Glitterine"'    ...  2S5 

Croft  Adamant— New  Mortising  Chisel— Argosy 
Braces— "Hull"  Type  Writer     334 

Craig's  Transfer  Gold  Leaf  and  Gold  Bronze 
Powder — "Journal  of  Decorative  Art"  — 
Munks  and  Son;)'  New  Iron  Smoothing  Plane 
Patrick  aud  Sons'  Catalogue  of  Electric 
Machines — Dale's  Catalogue  of  Electrical  and 
Physical  Apparatus  —  Goy's  "Calendar  of 
Sports"— Skinner's  Illustrated  List  of  Fret 
Work— Lunt's  New  Catalogue  and  Price  List 
—  Lunt's  Improved  London  Made  Smoothing 
Piano       382 

Fletcher's  Large  Blowpipes  —  Glass  Tube  for 
Gauging  Drops— Dawson's  "Popular  Treatise 
of  Modern  Photography"  —  Gillingham's 
"Spider"  Fire  Escape        431 

Menzies'  "laundry  Guide" —  Pollard'a  Acme 
Patent  Wedge— Fletcher's  Large  Blowpipes 
for  Brazing, etc —Theobald's  "Combination" 
Telescopes— JudsonV  Perfect  **urity  "Rapid 
Water  Filler     4S7 

Syer's  Patent  Bench  Knife  —  Harger's  Gradu- 
ated Scissors— "Journal  of  Decorative  Art" 
— Ross's  "  Manual  of  Blowpipe  Analysis" 
Browne's  "  Firework  Accidents  :  their  Cause 
and  prevention"— McLaughlin's  "Sugges- 
tions to  China  Painters"  —  C'lementeou's 
Venetian  Blinds;  How  to  Make,  Renovate, 
and  Keep  them  in  Repair 637 

Booth  Brothers'  Improved  Circular  Sawing  Ma- 
chine —  Britannia  Company's  Price  List, 
Improved  Compound  Slide  Rest  and  Com- 
bined Lathe  and  Fret  Saw— Fletcher's  Chart 
of  Ga3  Cookers,  etc.  —  Fletcher' rf  "Patent 
I ndiarubber Gas-tight  Tubing" — Hepworth's 
' '  Photography  for  Amateurs  " — "  Safe  use  of 
Steam  "— Harger  Brothers'  New  Designs  for 
Fret  Sawing  —  King's  Specimens  of  Electro 
Metallurgy 589 

Old  Prints,  Drawings,  and  Paintings, 
The  Renovation  at,— See  Renovation, 
etc 
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Organ  Building  for  Amateurs. 

IX.  The  Swell,  etc.  — Venetian  Swell— Gridiron 
Swell—  BoxSwell— Tremulant.  {Figs.  100— 110)    G3 

X.  Voicing  and  Toning— Defects  and  theirReroe- 
dies— Voicing,  etc.,  for  Stopt  Wood  Pipes- 
(Figs.  120— 124) 170 

XI.  Voicing  and  Toning  —  Defects  and  their 
Remedies  (conftnuer/)— Voicing,  etc,  for  Paper 
Pipes— Metal  Pipes.    (Figs.  126—135) 219 

XII.  Tuning  — Tuning  Scale  in  Old  and  New 
Notations         277 

XIII.  The  Case— Pipe  Decorations.  (Figs.  186—180, 
and  Full-Page  Illustrations  in  Colon. -^exhibiting 
Six  Designs  for  the  Decoration  of  Show  Pipes)...  310 

XIV.  The  Case  (continued)— Designs  lor  Organs 

in  Different  Styles.     (Figs.  140— 145)    107 

XV.  General  Defects— Faults  or  Defects  in  Pipes 
—Bellows— Keys— Draw  Stop  Action— List  of 
Stops  and  their  Combinations — Sixteen-Feet 
Tone  Btops— Eight-Feet  Stops    522 

XVI.  List  of  Stops  and  their  Combinations  (con- 
fid  tied)—  Four- Feet  Stop3  — Two-Feet  Stops- 
Reed  Stops—  Specifications —Two-Manual 
Orxan  —  Three-Manual  Organ  —  Concluding 
Remarks  «    557 

Overglaze  Painting  on  Porcelain. 

VI.  Apparatus  —  Wheel  —  Easel  — Burnishers  — 
Processes— Background  and  Ground-laying— 
Study.  (Figs.  45 — 57,  inclusive  of  Study  with 
Simple  Background} 10 

VII.  The  Colours— Blacks,  Blues,  Ordinary,  and 
Turquoise,  Browns,  Carmines     114 

VIII.  The  Colours —  Concluded  — Gold,  Greens, 
Grey,  Orange,  Platinum,  Purple.  Red,  Silver, 
Violet,  White,  Yellows,  Additional  Colours  ...  325 

IX.  The  Background:  iU  Manipulation    413 

X.  Painting  in  Colour.  (Fig.  68,  Study  for  Paint- 
ing in  Colours — Gladiolus) 450 

XI.  Mixtures— Composition  of  Ceramic  Colours- 
Gilding    516 

Overhead  Motion  for  Lathe,  Substitute 
for. 
Calculations  for  Change  Wheels— Construc- 
tion for  Overhead— Standards.—  Shafting 
Difficulties  that  may  Occur.  (With  Eight 
Illustrations)     4S0 

Overmantel,  An,  with  Cupboards. 

Explanation  of  Design— Mirror  below  Cup- 
boards— Cupboard  Doors— Cornice— Pillars- 
Material.  (With  Twelve  Illustrations  showing 
Design  and  Working  Drawings  of  Details)       ...  Ill 

Oxford  Frame,  How  to  Make  a. 

Material— Prepnration  of  Wood— Chamfering 
—Cutting  out  Rebate— Finishing        274 

Panels,  Treatment  of ss 

Paper  Case,  A  Useful  (One  Ttlu  stmt  ion)  &s 
Photographic  Image,  Art  of  Painting 

on  the. 
IV.  Finishing  the  Head  —  Eyes  —  Reduction  of 
Lines  and  Creases —  Shadows  and  Reflected 
Lights— Greys— Treatment  of  Hair      US 

Photographic      Negative,       Enlarging 
from  a. 

How  Enlargement  is  Printed— Mirror— Box 
and  its  Construction— Carrier—  InternalEex— 
Screen— Mode  of  Producing  Enlargement. 
(With  Three  Illustrations) 405 

Pianoforte  Tuning,  The  Science  and 
Art  of. 

I.  Pianos  more  or  Less  out  of  Tune — Owners 
should  be  Tuners  —  Temperament —  Sound 
and  Pitch— The  Monochordaod  its  Construc- 
tion—Its Action  —  Mode  of  Use  —  Scales  — 
Modulator.    (Figs.  I— 0)     345 

II.  Tuning  Intervals  —  Octave  — Minor  Third — 
Major  Third—  Fourth— Fifth       410 

III.  natural  and  Tempered  Scales  for  the  Mono- 
chord.     (Fig. 10)        ...  478 

IV.  Tuning  — Characteristic  "Beats"  —  Laying 
the  Bearings— Scales  66*3 

Picture  Frames,  How  to  Make. 

IV.  White  and  Gold  Frames  — Tool  for  Making 
Incised  Lines— Concluding  Remarks.  (Figs. 
20—94)      ...       „ 80 

Printing  for  Amateurs. 

V.  Locking-up,  Correcting,  and  Imposing  Pages 
of  Type  for  Pamphlet— Adjusting  Type  and 
Tying  up — Placing  Pages  in  Chase — Locking- 
up— Use  of  Planer— Correcting— Imposing- 
Cleaning  or  Washing  Formes— Distributing 
Type.     (Figs.  22,  23) 229 

VI.  Imposing,  Plans  for  Imposition — Press  Work 
—Ink— Recipes  for  Milking  Inks  — Rollers; 
how  to  Make  i'hem— Making  Ready  on  Press. 
(Figs.'21—il) SOC 

VII.  Home-Made  Wond  Press— Malms'  Press- 
Herri's  Cy.inder  Press— B la? uw's  Press.  (Figs. 
42— 4j)      ^   ...  504 

VIII.  Machines  Chiefly  used  for  Private  Purposes 

by  Amateurs.    ( Figs.  4r>-&3)        570 
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Renovation,  The,  of  Old  Prints,  Draw- 
ings and  Paintings. 

I.  The  Cleaning  or  Renovating  of  Old  or  Stained 
Prints  and  Drawing?— Ink  Stains — Grease  or 
Oil— Damp  and  the  Mains  of  Age         370 

II.  Repairs  of  Damaged  Engravings — Mounting 
Prints  and  Water  Colour  Drawings— Fixing 
andMounting  Pencil  and  Crayon  Drawings...  4)0 

III.  The  Preservation  and  Renovation  of  Oil 
Paintings — Protection  against  Damp — Hang- 
ing of  Pictures— Maladies  of  Pictures— Effect 
ofOser-Yarnishing.    (Figa.\—6) 4S3 

Rain  Gauge,  How  I  Made  My. 

Wine  Bottles  unsuitable  for  Measurement — 
Glasses  for  Rain  Gauges — Indian  Rain  Gauge 
— Construction  and  Dimensions  —  Funnel  — 
Method  ol  Measuring — Common  Rain  Gauge 
— Simple  Form  of  Instrument.  {With  Tiro 
Illustrations) 365 

Rain  Gauge,  How  to  Make  a. 

Receptacle  for  Rain  Water — funnel — Area — 
Graduation  of  Measuring  Glass  —  Another 
Form  of  R  un  Gauge.  ( With  Four  Illustrations)     3S 

Science  and  Art  of  Pianoforte  Tuning, 
The.— See  Pianoforte  Tuning,  etc. 

Self-Acting  Fountains  :  How  to  Make 

Them. 
I.  Laws  of  Hydraulics — Water  Supply  for  Foun- 
tains— Hero's  Fountain — Syphon  Fountain — 
Jet  Pipe  and  Sucker— Painting— Setting  to 
Work.    (Figs. I— 11) 74 

II.  Various  Designs  for  Fountains  —  Principles 
underlying  Construction  of  Self-Acting  Foun- 
tains—Combined  Self-Acting  Fountain  and 
Aquarium — Simple  Plan  for  Large  Fountains 

— Useful  Fountain  Arrangement         559 


Picture  Frame  in  Fret 


■  Shamrock" 
Work. 
Explanation  of  Design — Its  Extension  or  Re- 
duction.   [With  Full-Sized  Working  Drawings)  207 


Skylights :  and  how  to  Make  Them, 

Preparation  of  RooF  for  Skylight— Construc- 
tion of  Frame  —  Fixing  Frame  —  Leading 
Round  Frame.     (With  .Vine  Illustrations)      ...     1( 

Sledge  Building,  Hints  on. 

Runners— Body  of  Sledge— Cross  Pieces— Se  it 
—Painting.     (With  Two  Illustration  a) 1! 

Soap-Making  at  Home      Success. 

Materials  Required —Caustic  Soda— Process 
Described— Cost  of  Home-Made  Soap 1?! 

Stop  Chamfer  Plane,  The. 

Capabilities— Mode  of  Using  Plane— Simpli- 
city of  Action.     (With  One  Illustration)  ...    2 

Studio,  Home-Made  Apparatus  for  the. 

I.  An  Easel  for  Large  and  Small  Pictures. 
(Figs.  1—9)        

II.  Useful  Easel  for  Large   or  Small  Picture 
Rack  Easel  with  Brush  Tray.    (Figs.  10—10) 

III.  Small  Eaeels  used  as  Table  Stands  —  Easel' 
for  Travelling  or  Sketching  Purposes.  [Figs. 
17— 2S)     499 

Two  Designs  for  Wall  Brackets.— See 
Wall  Brackets,  Two  Designs  for. 

Useful  Chemical  Cabinet,  A.  —  Sre 
Chemical  Cabinet,  A  Useful. 

Velocipedes :  their  Construction  and 
Use.    Part  II.— The  Modern  Bicycle. 

I.  Its  Parts  and  General  Construction.  (Figs. 
1-12)       "...      0 

II.  Construction  of  its  Wheels  in  Detail,  (Figs. 
13—16)      204 

III.  Front  Fork,  etc.    (Figs.  17— 25) 408 

I V .  Backbone  and  Neck— Back  Fork— Back  Wheel 
Step.    (Figs.20— 32} 402 

Violin,  The :  How  to  Make  it. 

VIII.  Varnishing  and  Fitting.up—  FinishingNut 
and  Fingerboard  with  Neck — Fitting  Pegs- 
Fining  Tiulpin  — Tailiiiece— SuundPust  — 
Filling  Undue.    (Pigs,,  GO— 65)     lOfl 
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Violin,  The  :  How  to  Make  It— continued. 

IX.  Repair;— To  Remove  Belly  of  Violin— Cracks 
In  Back  or  Belly— Cracks  in  Wing  oi /Ho'p— 
Crack  at  Corners  —  Crack  at  Joint,  or  U:i- 
t'luingof  Tables— Cracked  Edges— Crack  in 
Back  or  Belly  from  Pre^ure  of  Sound  Post— 
Loosening  of  Belly  through  Hentof  Hand  or 
Chin— Split  Block.     (Figs.  66— 68)  213 

X.  Repairs  (continued)— Splicing  Head  on  Nrr'c 

and  Fitling  to  Fiddle  —  Setting  Head  an  I 
Nei'k  on  Body  of  Fiddle— Varnishing  Repai  - 
— Preservation  of  Instrument.     (Figs.  69 — 7;J)  258 

Wall  Brackets,  Two  Designs  for. 

II.  A    Bracket  for  Turners.     (Figs.  0 — 11,    being 

Working  Drawings  to  Scale)  79 

Wood  Carving  for  Amateurs. 

VII.  Ebony  Carving  [continued)  —  Making  and 
Carving  Bracelet — Incised  Woik — Tools  — 
Pattern*  lor  Incised  Work—Suitable  Woods. 
{Figs.  i\~4Q) 223 

VIII.  Figure  and  Animal  Carving  —  Callipers, 
Piles,  and  Rifflers  —  Concluding  Remarks. 
(Fiffs.47— 50) 283 

Work  Bench  for  Amateurs,  A. 

Size  and  Material— Legs— Side  Ties— Top- 
Chop,  or  Vice— Guide  and  Guide  Box— Bench 
Stop— Shelf  over  Bottom  Ties— Cost.  (With 
Four  Illustrations)      
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Wrinkles  for  Amateurs. 

XVII.  Enlarging  or  Reducing  Drawings  to  Scale. 
(One  Illustration)        

XVIII.  A  Useful  Paper  Case.     {One  Illustration) 

XIX.  Treatment  of  Panels       

XX.  Hanging  Shelves.     {Six  Illustrations)...        - 

XXI.  How  to  Make  a  Camera  Obscura,    (One 
Illustration)      

XXII.  Boring  Collar  and  Back  Stay  forthe  Lathe 
(Two  Illustrations)      

XXIII.  Bed  Chair  for  Invalids.    (Three  Illustra- 
tions)        

XXIV.  Brackets  with  Framing  for  Photographs. 
(Four  Illustrations) 
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*#*  References  to  Notices  in  the  "  Salet  Purchase,  and  Exchange  Department"  are  printed  in  Italics. 


Air  Pump.  448 
Alarum  Ctock,  344 

Album,  Fretwork  Design  for  Sides  of.  i 

299,  4tS  ' 

Attmmbra  Five  o'Clock  Tea  Table,  49$     I 

Amateur  Joiner's  Chance  in  Queens-  > 

land,  SS8  ! 

Wood  Carver's  Work,  Sale  of. 

338 

"Amateur  Work."  892,  5."2 

Back   Parts  of,   314,  802,   4(6,  4iS,  552.  ! 

Back  Volumes  of.  413 
..     Vol,  JJ.  536 
Amateur  Work  :— 
Binding  Parts  of ,  337 
Colonial  Opinion  of,  283 
Coat  of  Binding,  93 
In  re.  4  V, 
Issue  of,  213,  405 
Subjects  In,  94,  248,  337,  435 
Utility  of.  185 
Working  Drawing?  in,  241 
Amateur's  Cheap  Lathes,  47 
„  Overmantel .  435 

„  Saccess  in  Bookbinding.  333 

American  Chucks,  Self  Centring,  593 
Fr=t  Saw  Blades.  Mi 
„  Orsran  Building,  241 

Organs,  410,  5 17 
,,         Orgtrinettes,  Papers  for,  205, 

soo 

Reed  Organs,  593 
American  Orguinette,  496 
Aneroid  Barometer  ar;d  Wind   Motor. 
203 
Answers    to    Queries    not    of    General 

Interest,  48,  11*.  248,  29€,  448 
Aphengescope,  496 
Aquarium  and  Fernery,  91 
Architect's  Transferrin!!  Paper,  433 
"Art  Amateur,"  The,  MS 
Artiste*  Copying  Apparatus,  243 
Asbestos  Fire,  888 
Astronomical  Observatory,  449 

Eairaain's  Luminous  Paint,  233 
Banjo,  387,413 

BarbOtlne  W<  rk,  Imitation  of,  888 
Barometer,  213 

,,  Ho-re  Made,  101,  293 

Biieman'*  6«  Generator,  192 
Batkg  arid  Bath  Fl  tings,  43 
Battel?  for  Semi-Incandescent  Lamp, 
617 


Beeswax  and  Turpentine  Polish,  443, 
490 
Belgian  Fast  Cutting  Saws,  539 
Bell's  Patent  Bicycle  Felloes.  144 
Bence's Oil-Store,  Saucepan, Kettle,etc.,5Q(i 
Bench  Holdfast,  46 
Bending  Bamboo,  93 
Bennett's  Battery,  338 
Kerceaunette  Perambulator,  292 
Bevelling  Board  for  Saw  Bench.  292 
Bichromate  Battery,  4U 

,,  ,,         New  Form  of,  546  . 

Bicycle,  Fifty-Two  Inch.  59.1 

„        Gun, Silk  Covered  Wire,  Sea  Chests, 
490 
Binding  Screws,  Cleining,  237,  240,  430 
Birch  Bark  Canoe,  496 
Bird  Scarer,  or  "  Cherry  Clack,"  443,  551 
Ki  d  Stuffing.  438,  594 
Black  Varnish  for  Wood  Work,  243 
Blue  Lacquer  for  Tin,  248.  293,  343 
Boarding  on  Top  of  Wall.  437,  548 
Boilers  for  Model  Ensine?,  337 
Bookcase  and  Cupboard,  183 

„         Small  Ornamental,  410 

Small,  with  GlasB  Doors,  243 
Bookbinder's  Plant,  Cheap,  40 

,,  Ploughing  Press,  552 

Bookbinding,  289.  844,  .183 

„  Cutting  Tools,  546 

Fastening  Plough  Knife 
in  Plough, 49> 
,,  Finishing  on  Velvet.  516 

Substitute  for  Tapes,  493 
Books  and  Periodicals,  51)6 
,,       Electric  Machine,  496 
,.       etc. .for  Sale,  and  Wanted,  39J 
.,      for  Exchange,  443 
for  Bale,  243.200 

Wanted,  Z:>2,m 
Boot  and  Shoe  Making.  2*8 
Boot  Rack,  Useful  and  Economical.  45 
Boring  Popplt  Head  of  Lathe,  290 
Bow's  Own  Annual,  B08 
Bracket,  Design  for,  495 
Brats-o-Hne,  187 

„  a  Protection  against  Rust, 

142 
Break  for  Brougham,  45 
Breeding  Cage  for  Canaries  192,  247, 295 
British  Journal  of  Photography,  596 
Bronzing  on  Kress,  330 
Brown  Paper  Picture  Framps,  236 
Bruises  from    Braes    Instruments,  to 
Remove,  386 


Buckled  Bicycle  Wheel,  IS4 
Buckles  in  Saw,  How  to  Remove,  189 
Building  Engines,  93 

,,         Greenhouses,  The  Law,  re,  45 
Bulbs  for  Testing  Sea  Water,  495,595 
Byssophanie,  143,  189,  £39,  290,  3*6 

Cabinet  for  Curiosities,  2(8,  843 

Cabinet.  Old,  598 

Calculating  Angles  for  Bevels,  188 

Canoe,  392 

Carpenter's  Bench,  192 

Adjunct  to,  140 
Carved  Oak  Chair,  102 
Casting  Hand  from  Nature,  593 
Outings  of  Bench  Lethe, SU 
Cellu'old  For  Pianoforte  Keys,  181,  416 
Cement  for  Cork,  248,  SU 

„       for   Fastening    Knife    Blades 
into  Handles,  Hi 
,,       for  Glass  and  Metal,  eco.,  187 
for  Press,  48, 143 
for  Rubber  Tyr.  s,  517 
for  Uniting  Wood  and  Iron .  33S 
Transparent  for  China,  Glass, 
Stone,  etc.,  387 
Ceirtre-Gap  Lathe  Bed,  Three- Inch,  596 
Change    of    Plates  away    from    Dark 

R  om,  5-12 
Chemical  Cabinet,  95 
Chemical  Chest,  341,  392 
Chemicals.  593 
claim  Painting,  514 
Chocolate  Colour  Bronzing,  592 
Church  Decorating,  etc.,  95 
Churchill's  Amateur  Catalogue,  ISO 
Churchill's  Rival  Lathe,  596 
I  circular  Saw,  48,  190 
I  Cleanlog  and  Corking  Bottles,  310 
,,        Oil  Painting  on  Copper,  48 
Scales,  96, 100 
Clock  Jobbery,  490 

„     Making  and  Repairing,  292,  842,380 
,,     Repairing,  248,548 

in  Dublin,  435 
Clockwork  for  Moving  Models,  131 
Coach  Builder's  Axe,  342,  440,  515 
Coal  Scuttle  in  Carved  Oak.  183 
Colour  of  Watch  and  Clock  Hands,  448, 
517,  595 
Coloured  Fires,  143,  242,  841,  380,  438,  44". 
695 
,,        SwIpb  Turnery,  06,  ISO,  313 
Colouring  Embossed  Crests,  551 

„  Repairs  to  Wooden  Chairs,550 


"Combination"  Saw  Stand,  592 
"  Combination  Tool,"  A  Curious,  694 
Combined  Lathe  and  Fret  Saw,  392 
Common  Stove,  Improvement  in,  295 
Compound  Microscope,  239,  338 
Concertina  Tuning,  593 
Construction  of  Doors  and  Windows,  3SS 
Copper  Plates  Tor  Etching,  101 ,  '.!95 
Copying  Fretwork  Designs,  etc.,  94, 1S7, 
242,514 

„        Ink,  Good,  593 

,,        Machine,  291 

,,       Music,  Means  of,  191 
Comet,  Books,  ",id  Type,  392 
Countersink,  Patent,  for  Wood,  539 
Cradle,  A,  to  Move  by  Clockwork,  94 
Crusets  or  Crucibles,  Where  to  Buy,  05 
Costal  Palace,  The,  594 
Cucumber  Frames  in  fieces,  159 
Cure  for  Stove  that  Smokes,  495,  548 
Curtain  Rings  on  Rollers,  48 
Cutting  and  Polishing  Pebbles,  192,  226. 
283,  295,  391,  592 
Mounts,  388 

Damaged  Mirror,  443 
Dead  Polish  on  Ebonieed  Wood,  101, 
246,295,  341,389,  446 
Dead  Polish  on  Wood,  14L 
Defect  in  Lens  of  Telescope,  14(,  100 
Defective  Screw  in  Vice,  191,  246 
Designs  for  Turned  Wood,  144.  IS5, 183 
Developing  Dry  Plates,  448,  543,  54'J 
Diagonal  Stay  of  Gate.  144,  240,  245 
Dividing  Wood  of  any  Width  into  Equal 

Parts,  Ready  Method  of,  185 
De    Meriten's    Dynamo  -  Electric  Ma- 
chine, A  New,  441 
„  Dynamo-Machine,  Couu- 

Uug,  237 
De  Multls  Rebus.  3*41 
Design  for  Card  or  Cigar  Case  in  Frit- 

work,  596 
D'Oisseau's  Violins,  596 
Doll's  House,  Design  for,  244 
Dovetail  Grooves,  How  to  Cut,  144 
Dovetailing,  Mechanical  Aids  in,  45 
Drilling  China,  183 
Drive  Well  Tubes,  341 
Driving  Wheel  for  Fret  Sawing  Machine, 
40 
Dry  Plate  Changa  Box,  593 
Dulcimer,  Making,  236 
Dyeing.  Chemistry  of,  391 ,  495 
Dynamo  Electtio  Machine,  437,  447 
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Dynamo- Electric  Machine  for  Electric 

Light,  237 

,  ,,  Small,  96, 

237,  238.  293 

,,  „         for  Engine  Room,  548 

,,  ,,         for  Tricycle,  436 

Early  Rising,  An  Incentive  to,  447,  550 
595 
Ebonising,  238,  442 
Eight  Day  Chiming  Clock,  44S 
Electric  Bell  Indicator,  441 

Clcoks,237 
Electrical  Amateur  Work,  436,  541 
Electricity,  Bock  on,  441 
Electro  Galvanic  Machine  Battery,  443 
„      Magnet,  237 
„      Motor,  237 

„  ,,        for  Sewina  Machine,  892 

,,      Plating,  545 

„       with  Copper,  405 
EmbOFsing  on  Silver,  446,  543 
Enamelling,  238 
Engine  Castings,  596 
"  English  Mechanic,"  341,  552 
Engraving  Music  Platen,  144 

onWoid,  391 
Enlargement  from  Photographic  Nega- 
tive, 340 
Errata,  Various,  539 
Estimates/or  Organ  Pipes,  290 
Etching   and    Copper    Plate    Printing 

Press,  5ril 
Every  Man  His  Own  Mechanic,  592 
Every  Man  his  Own  Mechanic,  144 
Extracts  irom  Magazines,  383 

Fancy  Stains  for  Veneer  Wood,  l£8 
,,      Stained  Veneer?,  444 
,,      Turnery,  544 
„      Wood  and  Ebony  Dye,  433 
Felt  for  Norwegian  Cooking  Box,  144 
Ferns,  How  to  take  Impressions  of   46 
Files  and  Rasps,  Old,  to  Re-cut,  239 
Flnsbury  School  of  Amateur  Mechan- 
ics, 245, 539 
Firework  Cabinet,  43 
Fishing  Rods,  How  to  Make, 239,  593 
Fly  Wheels,  443 

Fi  lding  Bench  for  Amateurs.  443 
Foreign  Hardwood  Merchants, 592 
Forge,  Small  Portable,  48 
Fountain,  Aquarium,  etc.,  243 
Four-Feet  Hack  Geared  Lathe,  490 
Frames,  Gus.  Roohefort's,  438,  517 
French  Polishing,  233,  217,  2M»,  293,  343. 
387,  546,593 
Fret  Cutting  Boards,  290 
Fret  Machine,  Lathe,  Chucks,  etc.,  248 
Fret  Saw  Attachable  to    Sewing  Ma- 
chine, 292 
Fret  Saw  Attachment  for  Lathe,  344, 
415,  416 
Fret  Saw  Blades,  339 
Fret  Sawing  Machine,  242,  344 

,,  ,,        Patterns,  339 

Fret  Sawyers,  Hints  to,  94, 187.  242,  339, 
438,441,5-15 
Fret  Work,  512 
„         ,,        Cutting  Boards,  241,  433 
,,  ,,        Where  to  Purchase,  i'j 

From  over  the  Water,  439 
Fuller's  Earth,  How  to  Use,  390 
Fumlgator  tor  Greenhouses,  493 

Garden  Seats,  386 

Gas  Engine  and  Sewing  Machine  Mo- 
tor, 289 

General,  Home,  and  Colonial  Agency, 
291,  335.  130 

German  Concertina,  392 

Gilding  and  Writing  in  Gold,  ISO 
„       on  Wood,  341 

Glass  Bottles  for  Furniture  Paste,  248, 
293,  342 

Glass    Flower     Holders      for     Fancy 
Epergnee,  1 II 

Glass  Shades  fur  Ferns,  Where  to  Buy, 
40 

Go- Cart  for  Child,  244 

Gold  Size,  141 
„    Springs  for  Fixing  False  Teeth,  1S9 

"Graph"  Composition,  413 

'•rapine,  596 

Greenhouses,  The  Law  re  Building,  45 

"  Griffin"  Mitre  Machine,  310,  544 

Griffin's  Fret  Saws,  331',  438 

Grinding  Tap-,  341,  44S,  495 

Grooving  for  Panels,  143,  ^90 
„  Iron,  Direction  of,  238 

Ground  Nut  Oil,  Purification  of,  90 

Gutta  Percha,  Solvents  for,  19:!,  291 

Hand  Mill  for  Grinding  Wheat,  96,  4-11 
Hands,  For  Cleaning  the,  3SS 
Handy  Pocket  Compasses,  245 
Harmonium,  Addition  to,  192 

„  Additional  Stops  to.  248, 

391,  494 

„  Faulty  Notes  in,  392 

„  Stopa  to,  44'i 

„  Pedals  to,  446,  546 

Repair  of.  491 
Headstone  for  Grave,  191,  240,  341,  331 
"  Hibernia  "  Fret  Saws,  339.  413 
Hints  to  Fret  Sawyers,  94,  187,  24'*  ss9 
_  433,411,545 

Holder  and  Winder  for  Worsted  Yams 

J.V'otcs  and  Roi'nrf*  393 


Home  Made  Barometer,  101,  293 
„         „      Furniture.  238 
„  „      Planes,  340 

„     Washing  Machine,  90 
Horizontal  Engine.  392 
Horology,  Turning,  etc.,  Works  on,  344 
Hot  Air  Stove  tor  Laundry  Purposes 
„    Closet  In  Bath  Room,  24S  [248 

Humber  Tandem  Tricycle,  594 

Ice  House  for  Storlnjr  Fish,  495 

Imperial  Stradtiarius  Violin,  552 

Indian     Rubber     Bands     For    Gearing 

Slide-Res>t  to  Mandrel,  515 
Indian  Rubber,  How  to  Diseolve,'340 
Indicator  for  Electric  Bell  System,  237 
Induction  Coll,  etc.,  3-10 

„      Small,  436 
Inexhaustible  Fountain,  143 
Ink  for  Cyclostyle,  552 
Inks  for  Marking  Linen,  90 
Inlaying,  Long  Straight  Lines  in,  447 
Instantaneous  Lens,  844 

„  „      and  Zinc  Develop- 

ing Trays,  440 
„  Polish.  498 

,,  Shutter,  547 

Intensity  Coil,  596 

Intensity,  or  Rheimkorff  Coils,  380 
Iron  Last  with  Stand,  593 

„     Wire  for  Telephones,  237 
Ivory  Keys,  Polish  for,  592 

Japanese  Cabinet  for  Drawing  Room, 
403 
Joiner's  Tools,  392 
Joining  Slides  of  Fret  Work  Boxes,  93 

Knife  Cleaning  Machine,  344 
Knitting  Machine,  95 

Labels  on  Metals,  40 

Lacquer  for  Brass,  545 

Laker's  Fret  Sawing  Machine,  187,  310 

Lathe  Building.  142 
,,      Work,  341 

Laths  for  Venetian  BUnda,  143 

Le  Page's  Carriage  Glue,  388,543 
„        Liquid  Fish  Glue,  495 

Lenses  and  Object  Glasses   for  Tele- 
scopes, 48 

Lester  Fret  Saw  Machine,  90 

Letters  for  Church  Decoration,  142 

Lime  from  Kettle,  Removal  of,  448,  650 

LincruBta  Walton.  139 

Liquid  Glue,  189.  490 

Lithography,  888,  391,  551 

Works  on,  390 

Loose  Rivet  In  Iron  Water  Barrow,  392 
494 

Lubricator    for    Lathes.    Sewing    Ma- 
chines, Bicycles,  eto.,  380 

Machine  Made  Skewers,  191 
Magic  Lanterns,  185,  243 
Magnets.  Keels,  .Silk  Covered  Wire,  etc  ,552 
Marble  Top  for  Washstand,  192,  246 
Marbled  Edges  in  Bookbinding.  540 
Materials  used  in  Photography,  496 
Mechanical  Race  Course,  34" 
Meerschaum  from  Potatoes ,  341 
Melting  Brass,  244 
Metal  Rims  for  Photo  Frames.  4S 
Meteorological  Instruments,  47 
Miorophone,  539 

„  for  Telephone  Circuit,  248 

Microphones  as  adapted  to  Telephones, 
187 
Microscopes,  239 
Model  Cutter,  490 

„      Schooner  Yacht,  553 
Mole  Skins,  Curing,  439 
Motive  Power  for  Small  Lathe,  441 
Motor  for  Lathe,  341 
MountB  of  Walking  Sticks,  Metal  for, 
Moving  Mcdels,  239  [184 

„  „        for  Bazaars,  380 

Munks  and  Sons'  New  Iron  Smoothing 

Plane, 385.  540 
Needle  Instruments— Shock  Coil,  Vacuum 

Tubes,  etc.,  552 
Nervousness,  391 
New  Blade  for  Broken  Oar,  243 

.,    Mitre  Machine,  411.  4  3 

„    Standard  Wire  Gauge,  283 
Nickel  Plating,  183 
NoiseB  in  Telephonic  Instruments,  192 

Octagon  Boxes,  Easy  Way  cf  Making, 
295 
Oil  Bearings  for  Machinery,  511 
„   Skin  Clothing,  296 
Oiling  Apron  for  Canoe,  495 
Oleos  and  Chromos,  392 
"  'mnlcjcle,  292 
One-Manual  Organ,  5">2 
Organ,  248,  490 
, ,      liarrel.  596 
,,      Billows  and  Metal  Stop,  443 

Building  Materials,  392 
„      CAam&er,5.6 
„      Key  Board  and  Pipes,  418 
„      Materials,  590 
„      Parts  of  5itfl 
„      Pipes,  :96 
,,      Stop  Handles,  290 
„      Building,   142,  2:15,  283,  338,  8*6, 
491,  593 
Ormolu  Mounts  for  Cabinet  work,  192 
217 


Ornamental  China  Cupboard,  444 
,,  Fernery,  493 

Oxyhydrogen  Magic  Lantern,  596 

Paint  for  Boilers  and  Machinery,  211 
„      for  Model  Boats,  187    , 

Engines,  388,  493 
Painting  in  Oils,  Books  on,  1*6 

Magic  Lantern  Slides  23J 
Paints,  Making  and  Mixing,  4-43 
Pansies— Plants  and  Cuttings, 552 
Papering  and  Whitewashing,  :38 
Parallel  Pars,  596 
Parry's  Patent  Castors,  491 
Parts  of  Tricycle,  552 
Paste  for  Mounting  Maps,  293 
„    for  Unitin  -  Papers,  'J91 
Patent  Vacuum  Brakes,  437 
Patents,  Cost  of,  94, 185 
Patrick    and    Son's    Dynamo- Electric 

Machine,  238 
Patterns  for  Electrometer,  496 
Pedals  for  Harmonium,  296,  389,  4-43 
Perfumes,  491,  594,  595 

How  to  Make,  844 
Photo.  Tent.  243 
Photographic  Camera,  590 
Photographs  on  Tin,  239 
Photos,  Small,  for  Fancy  Articles,  247 
Pianos:    their   Management   and    Re- 
pairs, 187 
Pianoforte  Action,  235 

„  Tuning,  93,  285,  440 

Pianoforte  or  Harmonium  Keys,  302 
Piecoh,  596 
Picture  Frame  Making,  94 

„        Mounts.  Cleaning,  242 
Pine  for  Model  Eoat  Building,  95 
Plane  for  Twisted  Shavings.  248,  293,  842 
Planing  Machine,  Why  Costly  1  439 

„        Mahogany,  243,  341 
Plough  in  Bookbinding,  Substitute  for, 
(  olish  for  Ivory  Keys,  5W2  [184 

uhShing  Floors,  341 

,,         Pebbles 93. 236,  SR8  295.341,493 
"Popular  Educator,"  490,  552 
Portmanteau  Knapsack,  etc.,  552 
Price  Lists  and  Trade  Notices,  138 
Printing  Music  at  Home,  291 
„       Press,  293,  446 
„  „       Cheap  and  Materials.  94 

,,  „       for  Amateurs,  387,  510 

Propeller  for  Boat ,  39 : ,  543 
Proportions  of  Coils  of  Various  Sizes, 
Putty,  To  Soften,  245  [184 

Pyrotechny,  191,  293,  445 

Questions  left  without  Answers,  142, 183 

Radiating  Concave  Organ  Pedals,  552 

RHin  Gauge,  134 

Rainfall,  Measurement  of,  48 

Rearing  Young  Turkeys,  491 

References  to  Back  Parts.  439,  547 

Refrigerator  or  Ice  Safe,  292 

Repairs  of  Clocks,  etc.,  239 

Reply  Delayed,  244 

Repousse  Work,  239 

Residence  Coils,  Induction  Coils,  Tele- 
phones, Microphones,  436 

Rheumatism,  190, 843 

Rigging  Model,  Fore  and  Aft,  Schooner, 
391,550 

Rippingtlle  Oil  Stove,  448 

Roller  Skates  243 

Rose  Engine  Lathe,  596 

Rubber  Stamp  Making,  215,  295,  490 

Rudge's  Ilotary  Tricycle,  552 

Runners  for  Drill  Stocks,  542 

R,  st  Preventive,  338 

Sal  Ammoniac,  Solvent  for.  447,  548,  550 
Sale  for  Amateur  Work,  246  [695 

Saw  Filing.  48 

,,    Sharpening.  439,  541 
Scales  for  Working  Drawings,  93 
Scene  Painting,  542 
Sciatica,  Cure  for,  180 
Scrap  Screen,  06.  190 
Scretodrivers.  290 
Seasoning  Brier  Root  Pipes,  98 
Secret  Dovetailing  386 
Securing  Shank  of  Drill  4-17,  5 '9 
Self-Acting  Fountains.  ISH,  238.  239 
Self- Acting  Fountain  and  Fern  Case,  448 
Sewing  Machine  Table,  Utilization  of, 
95,180,4(3 
Shamrock  Picture  Frames  —  Hints  to 

Fret  Sawyeis   438,  545 
Ship  in  Motion,  Model  of.  547 
Side-Guide  for  Trying  Plane,  437 
Somen's  H  Armature,  448 
Silver  Leaf  and  Dutch  Metal,  245 
Silvered  Dials  for  Barometers  4-18,  549 

„        Mirrors,  183 
Simplex  Hook  for  Picture  Hanging.  136 
Sizing  for  Black  Japan  Varnish,  340 
Skfl-ton  Clock,  242 
Skiff,  Working  Drawings  for,  543 
Sliding  Camera  Stand,  547 

Saw  Table  for  Cross  Cutting,  200 
Slides  for  Magic  Lantern,  552 
Smnll  Chamber  Organ,  144,  296 
Smithing  and  Forging,  186 
Smoke  > tains,  Removal  Of,  fromMarbls 
?oap,  A  Useful,  439  [298,  460 

„      Tablets,  Cheap  Press  for,  295 
Soap-Making  at  Home,  142..  245,  291.  339, 
385.  &9,  491,643 
Soldering- Irons  Pitting.  188 
Solvents  for  Gutta  Percha,  192,  293 


Spanish  Guitar,  The,  397 
Spencer's  Instantaneous  Polish,  341 
Spiral  Twist,  416,  549 
Spirit  Lamp,  447 

„  „      Brazing  Apparatus,  344, 19~> 

Spots  on  Leather  Binding,  493,  5L'3 
Ppring  Gun,  295 
Stage  Scer.ery,  493 
Stained  Gloss.  Imitation  of,  242,  341 
Staining  Agates,  241,  592 
„         Floors,  295.  3*9,  .551 
„        Precious  f- tones  296 
Staircase  Walls  in  Bad  Condition,  244 
Stand  for  Rain  Gange.  How  to  Make,  47 
Steel  Bods  for  Drill  Stocks.  301,  544 
„      Springs  for  lJottom  of  Chair,  191, 
247 
Stencil  Paper  and  Stencil  Cutters,  441 

„       Plates,  886 
Stone  Slitting  and  Polishing,  448 
Stop  Chamfer  Plane,  1S3.  238.  £39,392.5)3 
„  „  „     Home  Made,  239 

„  „     Substitute  for,  442 

Storm  Glass,  439 

Stove,  Improvement  for  Common,  243 
Stradivarius  Violin,  Copy  of,  522 
Strttcbing   Trousers,    Instrument  for, 
248,  3i4 
Stringing  Lawn  Tennis  Bat.  95 
Stripping  off  Varnished  Paper,  539 
Strong  and  Simple  Home-made  Furni- 
ture, 244 
Stuffing  Aim  Chair,  493 
Substitute  for  Plough  in  Bookbinding, 
Suitable  Cell  for  Microphone,  133       [181 
Summer  House,  418 

Support  for  Wood  in  Fret  Sawing,  551 
Surface  Plates,  341,  439,  545,  694 
Swan  Incandescent  Lamps,  290 
Syphon  to  Supply  Cattle  Trough,  1S8 

Taking  Watch  to  Pieces,  290 

Tank  for  Rain  Water,  545 

Tarnished  Fittings  to  Chandelier.  SSq 

Telephone  Carbon  Transmitter,  244,  r.47 

Telephones,  lb5 

Telescope,  Cheap  Astronomical,  594 

„  „        Home-Made,290 

„  Dining  Table,  94 

Tempering,  Easy  Metbod  of,  4:„9,  644 
Tei.t  Making.96 
Thinning  Collodion  495.  548,  595 
Three-Inch  Centre  Lathe,2QQ 
Three-blirle  Rest,  545 
Tinman'B  Tools,  187 
Tool  Chert,  344,  506 
„       „        I'esign  for.  293 
Tools  from  Rusting,  To  Prevent.  883 
Tortoiseshell,  Working  and  Polishing, 
Tracing  Cloth,  192  [243,  344 

Trade  Secrets,  439 
Tradesmen's  Price  Tickets,  48, 144 
Transfer  of  Photograph  to  Wood,  246 
Tricycle,  Suitable  Paint  ior,  290 

worked  by  Electricity,  295,  390 
Trousers'  Stretchers,  243,  344,  440 
Tuning  Pianos,  338 

,,     Forks,  192 

,.  ..        Prices  of,  288 

Turnery,  Illustrations  of,  14-4, 185, 189 
Turnscrew  for  Heavy  Screws,  551 
Twisted  Leg  in  Occasional  Table,  383 
Two  Lathes,  490 

Type  Wanted,  Founders  and  Prices  0', 
Type  Founding  made  Easy,  541         [11.0 

Umbrella  Mending,  495,  548,  595 

Unf  lfllled  Promises,  94 

Useful  Tool  for  Amateurs,  342,  440,  545 
,,       Varnish,  541 

Vapour  Bath,  448,  595 

Varnishing  Rustic  Work,  440 
„  Violin,  185 

Veneered  Chess  Table,  Repairs  of,  498 

Vertical  Engine.  Lathe,  etc.,  Lfi2 

Violin  and  How,  490 

Violin  Making,  1  9,  235,  338,  543 

Walking  Sticks  of  Rhinoceros  Skin,  490 

Wall  Brackets,  etc.,  391  [595 

Washing  Wool  Hearthrug,  446,  550 

Water  Colour  Drawings,  496 

Water  Power  for  Sewing  Machine,  102 
,,       Telescopes,  96 

WatermiU,  Mowing  Model  of,  491 

Waterproof  Wading  Stockinga,  295 

Warped  Wood ,  440,  493 

Wheat  Mill,  191,  5  2 

Whiston's  Josephus,  652 

Whitewashing.  93 

Wilks's    Red,  Brown,  or  Yellow  Varn- 
ish, 340 

Winshurst  Electri;  Machine,  441 

Winder  for  Worsttd  Yarns,  i'6 

Winding  Machine,  418 
.,         Strips.  547 

Windmill,  Small,  43 

Wire  for  Coils,  296 

Wire  Workir.g,  239 

Wood  and  Paper  Veneers,  544 
,,      Curving,  Instruction  in,  243 

Wood,  etc  .for  Violins,  448 

Wood  Stains,  and  How  to  Make  Them, 

Wood  Turning  Lathe,  552  [fif4 

Wooden  Plants  r.  Iron  PlaneB,  490.  595 

"Wood  filler,"  A  Good,  444 

Work- Box  Making,  290 

Wounded  Bark  of  TreeB,  Prttectlon  542 

Young  Canaries,  448 

Zinc,  Effect  of,  on  Hot  Coala,  247 
„     Trays  for  Photography,  446 


